
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Mystery glitch? Blame it on the sun  3 
Desktop cosmos: Small is beautiful for big physics  6 
Sterile neutrino back from the dead  11 
Thundercloud gamma rays hint at origins of lightning  13 
Drastic measures save plastic treasures  14 
Wanna build a quantum computer? Try silicon wafers  18 
Electron 'invisible ink' promises purer nanocrystals  20 
Genome at 10: The project few wanted  22 
Touchscreen made from biggest graphene sheet  23 
Wonderfuel: Welcome to the age of unconventional gas  24 
Fin to limb evolution clue found 28 
Superstorm' rages on exoplanet 30 
Builders urged to allow for swift nests  32 
Major deficiencies in artificial feeding, inquiry finds 33 
San Francisco passes cell phone radiation law  35 
And God Said, ‘Don’t Sweat the Small Stuff 36 
Tuna’s End 38 
The Next Crisis: Public Pension Funds 50 
Where Do Gadgets Really Come From? 53 
David Mitchell, the Experimentalist 55 
German TanDEM-X satellite returns first images 62 
An insubordinate general.. Why hierarchy matters, even in an egalitarian world. 64 
Voluntary taxes 67 
How to get Johnny to study 71 
Language police 73 
Scientists Grow New Lungs Using 'Skeletons' of Old Ones 75 
Gestational Diabetes Linked to Serotonin and Dietary Protein 77 
Sea Ice in the Arctic Not Recovering: Another Critical Minimum Forecast 80 
Improved Telescope Sees Through Atmosphere With Pinpoint Sharpness 82 
Tropical Biodiversity Is About the Neighbors 83 
Process for Manufacturing Nanoelectronic 'Mini-Circuits' Developed 85 
Psychotropic Medications Can Cause Birth Defects, Study Finds 87 
Scientific Expertise Lacking Among 'Doubters' of Climate Change, Says New Analysis 89 
Agriculture's Next Revolution -- Perennial Grain -- Within Sight 92 
Global Wind Shifts May Have Ushered in Warmer Climate at End of Last Ice Age 93 
Quantifying Human Behavior One MoCap Data Point at a Time 95 



 
Sistema de Infotecas Centrales                                                                                                               Universidad Autónoma de Coahuila              
 
                                                                                                     
 
 

 
 

 Infoteca’s E-Journal                                                                                                                                               No. 122 August 2010 
 
 
 
 

2

Profiling Prostate Cancer 98 
Friendships, Family Relationships Get Better With Age Thanks to Forgiveness, Stereotypes 99 
New Clues Suggest Wet Era on Early Mars Was Global 101 
Limate Change Complicates Plant Diseases of the Future 103 
Scientists Create 3-D Models of Whole Mouse Organs 106 
Ingredient in Red Wine May Prevent Some Blinding Diseases 108 
Gene Therapy a Step Closer to Mass Production 111 
Study Identifies Couples’ Underlying Concerns During a Fight 113 
Four-Leaf Clover Gives Up Its Secrets 115 
Ecological Change in the Abyss: The Amperima Event 117 
Surprisingly Common Transposons or 'Jumping Genes' Are Known to Cause Disease 119 
NASA Radar Images Show How Mexico Quake Deformed Earth 121 
General relativity: Einstein's insight 124 
Early stages of crater birth captured on camera 125 
Asteroid hunters part-blinded by the military 127 
Climate change is leaving us with extra space junk 128 
Drone alone: how airliners may lose their pilots 129 
Tackling the plastic menace 131 
Capacitors roll up for power on the nanoscale 133 
Smarter books aim to win back the kids 134 
Lizard-like robot can 'swim' through sand 136 
Lung-on-a-chip points to alternative to animal tests 137 
Climate control: Is CO2 really in charge? 139 
Europe's science-free plan for gene-modified crops 144 
Gulf oil spill poses unique health challenges 146 
Superhuman performance could betray sport drug cheats 148 
Hawking speaks on God, the big bang and novel physics 150 
Ghostly, flowing supersolid? No, it's quantum plastic 152 
Schringer's kit: Tools that are in two places at once 153 
Element 114 on the brink of recognition 159 
Can Tourism Be Sustainable? 160 
Alcohol Increases Aggression; No Drinking Required 169 
Tomorrow? GI Joe May Be Too Fat to Fight 171 
List of Neglected Tropical Diseases 173 
The AIDS Funding Dilemma 176 
An Agnostic Manifesto. At least we know what we don't know. 184 
Why e-books will never replace real books. 189 
Lost in the Clouds? 192 
Wu Guanzhong, Leading Chinese Painter, Dies at 90 196 
Works From Six Collections, in a Dialogue of Contradiction 198 
Streetwise New Yorkers Caught in Their Unguarded Moments 200 

 

 



 
Sistema de Infotecas Centrales                                                                                                               Universidad Autónoma de Coahuila              
 
                                                                                                     
 
 

 
 

Mystery glitch? Blame it on the sun  

• 23 June 2010 by David Shiga  
• Magazine issue 2766.  

 

Trouble ahead (Image: NASA) 

EVER think to check the space weather forecast? Power suppliers and the operators of oil pipelines and 
railroads might want to start. 

Although it would take a truly massive space storm to cause a catastrophe , it is becoming clear that even 
modest solar activity poses a threat in our technology-dependent world. It makes railway signals go haywire 
and rusts oil pipelines to the point that they may leak, not to mention wearing down key components in power 
grids, which could drive up the cost of electricity. 

If our planet happens to be in the line of fire when the sun belches out clouds of plasma, these coronal mass 
ejections (CMEs), can greatly disturb Earth's magnetic field. Such magnetic disturbances in turn can generate 
currents in power transmission lines, which act like giant antennas to pick up the disturbances. 

Power transmission lines act like giant antennas, picking up disturbances in Earth's magnetic field  

A huge solar burst  - similar in strength to one observed in 1859, the biggest on record - could wreck the 
world economy. Big storms that occur about once per decade can also create chaos, like one that caused a 9-
hour blackout in Quebec, Canada, in 1989. 

But the effects of smaller space storms have not been examined in as much detail as they deserve, says Louis 
Lanzerotti of the New Jersey Institute of Technology, who is editor of the journal Space Weather. 

Relatively minor space storms now appear to be behind a range of mysterious mishaps - railway signals 
malfunctioning in Archangel province in north-western Russia, for example, between 2000 and 2005. A study 
led by Eugenia Eroshenko of the Pushkov Institute of Terrestrial Magnetism, Ionosphere and Radio Wave 
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http://www.newscientist.com/search?rbauthors=David+Shiga
http://www.newscientist.com/issue/2766
http://www.newscientist.com/article/mg20127001.300-space-storm-alert-90-seconds-from-catastrophe.html
http://www.newscientist.com/article/mg20127001.300-space-storm-alert-90-seconds-from-catastrophe.html
http://www.agu.org/journals/spaceweather/
http://www.izmiran.rssi.ru/
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Propagation in Troitsk, Russia, examined episodes when signals turned red for minutes or even hours though 
the track ahead was clear, then spontaneously reverted to green. 

Eroshenko's team found that 16 malfunctions of this sort observed between 2000 and 2005 coincided with 
space storms (Advances in Space Research, DOI: 10.1016/j.asr.2010.05.017). "We were surprised by such a 
clear correlation," Eroshenko says. 

How could space weather switch railroad signals from green to red? CMEs appear to interfere with circuits 
used to sense whether a segment of track is occupied. A power source connected to the two rails normally 
maintains a voltage between them while they are unoccupied. When a train is present, it eliminates the 
potential energy difference between the rails by allowing electricity to flow from one to the other. Space 
storms may have the same effect on the rails as a train, generating unwanted electric currents that could cause 
the voltage between the two rails to drop and the signal to turn red. 

The parts of the Russian railway studied by Eroshenko's team might be especially vulnerable to space weather 
because they are in the far north, and solar storms are most intense around the poles. 

Team member Risto Pirjola of the Finnish Meteorological Institute in Helsinki thinks that if other countries 
start examining the timing of unexplained signal problems, they may turn up a similar link to space weather. 
The evidence of a link to space storms is "very convincing", says Rod Perala of Electro Magnetic 
Applications, a consultancy in Lakewood, Colorado, that studies the effects of space weather. It would be 
wise for railways in other countries to check their equipment for vulnerability to space weather, too, he says. 

It should be possible to modify railways to prevent these problems. Some sections seem immune to space 
weather, perhaps because of minor differences in electrical hardware, and the parts used in the problem-prone 
areas could be changed, Eroshenko says, but funds have been lacking. 

Space weather may also make oil and gas pipelines more prone to rusting - a particular concern because rusty 
pipelines sometimes spring leaks, creating costly and environmentally damaging spills. 

The chemical reactions that cause rust require electrons to flow from the pipe into the surrounding soil, so one 
way to keep corrosion at bay is to create a potential energy barrier that impedes this flow of electrons, using a 
power source attached to the pipe. Space storms, however, generate currents in pipes that can overwhelm this 
barrier, allowing corrosion to proceed. 

Engineers have measured such currents, though no one has yet quantified how much these flows increase 
corrosion. "That's much harder to estimate because it's a long, slow process and it depends on a host of other 
factors" like soil composition and moisture, says David Boteler of the Geological Survey of Canada's 
Geomagnetic Laboratory in Ottawa. 

The worry is that corrosion induced by space weather may reduce the useful lifetime of the pipes, which in 
turn means they require early replacement. This could be a very costly problem, if for example it cuts the 
lifetime of a pipeline from an expected 60 years to 30, given the great expense of building new ones, Boteler 
says. And the effects on pipelines may be worldwide. 

If space weather cuts the lifetime of pipes from 60 to 30 years, that could be prohibitively expensive  

http://www.izmiran.rssi.ru/
http://dx.doi.org/10.1016/j.asr.2010.05.017
http://www.fmi.fi/en/
http://www.electromagneticapplications.com/index.html
http://www.electromagneticapplications.com/index.html
http://gsc.nrcan.gc.ca/geomag/lab/laboratory_e.php
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Richard Marshall of the Australian Bureau of Meteorology's space weather unit found that space storms 
disrupted voltages in pipelines in northern Australia, which is just 20 degrees from the equator (Space 
Weather, DOI: 10.1029/2009SW000553). 

"Geomagnetic effects are becoming an issue that must be considered for pipelines at all latitudes," says 
Boteler. 

Subtle effects of run-of-the-mill space storms may also wear down key components in electric power grids, 
making them liable to early failure. 

Space storms cause currents to flow in electrical transformers, which are used to boost the voltage of 
electrical flows to the high levels needed for efficient long-distance transmission and then back down again 
for safe use by consumers at the delivery point. Intense power surges due to big space storms can heat 
transformers enough within minutes to damage the insulation needed to prevent short circuits, which can 
cause them to explode. 

More recently, there are signs that transformers can be destroyed by smaller currents over a period of hours or 
more. A long-lasting 2003 space storm delivered only relatively low-intensity currents to the South African 
power grid, but damaged several transformers anyway, notes US-based storm analysis consultant John 
Kappenman. 

Kappenman raised concerns about low-intensity storms at a conference in March in Dallas, Texas, organised 
by the North American Electric Reliability Corporation. Small insults from numerous storms may accumulate 
over a period of years, causing transformers to fail, he says. The number of transformer failures in the US 
seems to mirror the 11-year rise and fall of the solar cycle, which governs the frequency of space storms, in 
data Kappenman presented at the conference. 

The cost of replacing transformers gets passed on to consumers, though Kappenman says it is unlikely to 
account for more than a few per cent of the total cost of electricity. Still, the problem is pervasive. "Arguably 
every transformer that's out there has been exposed to some degree to this problem." 

Lanzerotti emphasises the importance of such cumulative effects. "The big [storms] are so dramatic that 
people pay most attention to them," he says, "but I do think these cumulative types of effects deserve more 
attention." 

http://www.newscientist.com/article/mg20627663.400-mystery-glitch-blame-it-on-the-sun.html

http://www.ips.gov.au/
http://dx.doi.org/10.1029/2009SW000553
http://dx.doi.org/10.1029/2009SW000553
http://www.nerc.com/docs/hilf/GMD-EMP-Conference-Agenda_Tentative_021810.pdf
http://www.nerc.com/
http://www.newscientist.com/article/mg20627663.400-mystery-glitch-blame-it-on-the-sun.html


 
Sistema de Infotecas Centrales                                                                                                               Universidad Autónoma de Coahuila              
 
                                                                                                     
 
 

 
 

 Infoteca’s E-Journal                                                                                                                                               No. 122 August 2010 
 
 
 
 

6

 

Desktop cosmos: Small is beautiful for big physics  

• 23 June 2010 by Matthew Chalmers  
• Magazine issue 2765.  

 

Gravity's big picture writ small in the lab (Image: Jon Krause

IN THE control centre on the Hanford Nuclear Reservation in Washington state, banks of plasma screens 
await a signal that might never come. Hope springs from two concrete tubes that stretch out at right angles 
from the control centre and extend 4 kilometres towards the horizon. Inside them, laser beams ping 
relentlessly back and forth. The site is one of two that make up the Laser Interferometer Gravitational-Wave 
Observatory, LIGO, the largest experiment so far for spying the ripples in space-time known as gravitational 
waves. 

Off the coast of west Africa, perched on the highest point of the Canary Islands, a gamma-ray telescope called 
MAGIC - the name stands for the Major Atmospheric Gamma-ray Imaging Cherenkov telescope - scans the 
heavens for bursts of high-energy photons from far corners of the universe. Every now and again it catches a 
fleeting glimpse of something. Seconds, perhaps, of activity are followed by silence again. 

Back in the US, meanwhile, teams work flat out on plans for a $650 million space probe called the Joint Dark 
Energy Mission. It is just the latest and most ambitious bid to study how the universe is expanding and tell us 
what the vast bulk of the cosmos is made of. 

These are just three of many experiments that could deliver breakthroughs in our understanding of nature's 
most enigmatic force, gravity. If so, they will do it in the traditional way of big physics, with large 
collaborations and hefty bank balances. But that might not be the only way. If ideas being explored by a good 
few physicists are right, quantum gravity and dark energy could all be laid bare on the bench-top by the 
strange dances of atoms cooled to within a nudge of absolute zero. 

http://www.newscientist.com/search?rbauthors=Matthew+Chalmers
http://www.newscientist.com/issue/2765
http://www.jonkrause.com/
http://www.ligo.caltech.edu/
http://wwwmagic.mppmu.mpg.de/
http://jdem.gsfc.nasa.gov/
http://jdem.gsfc.nasa.gov/
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Familiar yet unfathomable, gravity is a perennial tease. Its quiet muscularity binds stars and galaxies together, 
steadies Earth on its trek around the sun, and keeps our feet firmly on the ground. According to our current 
theory of gravity, Einstein's general relativity, all this is down to massive objects warping space and time and 
so making things slide towards them. 

There are a few wrinkles to this explanation: for example, the failure of instruments such as LIGO to spot 
gravitational waves despite general relativity indicating that accelerating cosmic bodies should be producing 
them. Yet overall the theory seems solid. No experiment has delivered a result in disagreement with general 
relativity's predictions. 

But still many physicists are unsatisfied. For them it is profoundly unsettling that general relativity is not a 
quantum theory, unlike the theories that describe the other three forces of nature. Add to that the observation 
that the cosmos seems to be expanding ever faster - something hard to explain if gravity does indeed dominate 
the universe - and it is clear why we feel we have much still to learn. 

Splitting the atom 

The lab-based tricks that could allow us to do this without spending a fortune are variants on a technique 
called atom interferometry. That itself is a newer model of an old and powerful weapon in the armoury of 
physicists known as optical interferometry. This involves splitting a beam of light, sending it down two 
different paths and recombining it using mirrors. Any delay to the light travelling down one or other path 
caused by an outside disturbance will be revealed in a characteristic "interference pattern" created where the 
two beams recombine. 

This optical method is used by LIGO and other state-of-the-art interferometers in Germany, Italy and Japan to 
look for stretches and contractions in space on scales as small as 10-18 metres caused by passing gravitational 
waves. But the approach poses challenges: the mirrors used to guide the light are susceptible to confounding 
mechanical vibrations, and because light travels so fast you need an interferometer with very long arms for a 
noticeable delay to accumulate. 

Cold atoms mooch around at a more sedate pace, and thanks to the weird wave-particle duality that lies at the 
heart of quantum physics, they can be made to interfere too. In an atom interferometer, atoms are "split" to go 
down two paths at once and recombined, producing clear interference signals with the smallest of 
disturbances. That makes for superlative sensors of rotation and acceleration that have already been used to 
test the predictions of general relativity with unparalleled accuracy in the lab (see "Atom nav"). 

The impressive sensitivity of atom interferometers could also be used to pick up gravitational waves at 
frequencies lower than existing optical interferometers can detect. Such low-frequency waves are predicted to 
be radiated by the pas de deux of pairs of orbiting black holes or neutron stars, and perhaps by the cosmic 
ructions in the first fraction of a second after the big bang. 

In practice, though, there's a big problem: although the waves associated with atoms move agreeably slowly, 
they are also flouncily delicate beasts and cannot travel more than a metre or so before losing the quantum 
character that allows them to interfere. That might well place a limit on the sensitivity that can realistically be 
achieved with atom interferometry. "It's a sexy idea, but atoms at the moment are many orders of magnitude 
away from the optical systems," says Craig Hogan of the Fermi National Accelerator Laboratory in Batavia, 
Illinois. 

http://www.newscientist.com/special/seven-things-that-dont-make-sense-about-gravity
http://www.newscientist.com/article/mg20227123.300-gravity-mysteries-will-we-ever-have-a-quantum-theory-of-gravity.html
http://www.newscientist.com/article/mg20227123.300-gravity-mysteries-will-we-ever-have-a-quantum-theory-of-gravity.html
http://astro.fnal.gov/people/Hogan/
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All is not lost, however. In 2008, Savas Dimopoulos and his colleagues at Stanford University, California, 
proposed that a hybrid atom-optical interferometer could combine the advantages of both schemes. They 
suggest using pulsed laser beams from a single source to impart kicks to cold atoms in two interferometers 
separated by a large distance. These kicks will usually occur with clockwork precision, producing the same 
interference pattern in each interferometer. Should a passing gravitational wave disturb the beam on its way to 
one of the interferometers, however, that interference pattern will change (Physical Review D, vol 78, p 
122002). 

It is a clever idea, ridding the apparatus of the vibration-prone rigid mirrors that are a weak point of existing 
optical interferometers. But the resulting device is not much smaller than existing gravitational wave 
detectors: to allow enough space for a gravitational wave to stir things things appreciably, the two atom 
interferometers must be connected by a vertical laser arm about 1 kilometre long. While one end of the 
apparatus might fit in the lab, it would have to be a lab with a deep mineshaft beneath it. 

One end of the apparatus might fit in the lab - but it would have to be a lab with a 1-kilometre mineshaft 
beneath it  

Quantum probe 

Atom interferometry truly within the confines of the lab might come into its own in another context: the 
search for evidence of quantum gravity. Seekers of quantum-gravitational truth suffer from a big problem: 
any observable effects are expected to surface only at lengths smaller than 10-35 metres, a scale known as the 
Planck length. vA fundamental relation in physics says that the tinier the scale you want to observe, the more 
energetic a probe you need. To observe phenomena at the Planck scale particles have to be a million billion 
times as energetic as the protons accelerated by the world's most powerful particle smasher, CERN's Large 
Hadron Collider. 

There might be a workaround. Most theories of quantum gravity predict that below the Planck scale, space is 
not a smooth, continuous fabric but a pixelated foam or a mash-up of microscopic extra dimensions. This 
might well have detectable effects. In the late 1990s, for example, theorists realised that photons of different 
energies emitted at the same time by distant cosmic explosions might arrive on Earth at different times, even 
though they all travel at the speed of light. 

In 2005, the MAGIC telescope saw evidence of just such an effect  in a burst of gamma rays from a galaxy 
500 million light years away (New Scientist, 15 August 2009, p 26). That remains an isolated observation, 
however, and the interpretation of such measurements is fraught with assumptions about the workings of 
extreme and distant astrophysical objects. Then late last year Giovanni Amelino-Camelia of the Sapienza 
University of Rome in Italy and his colleagues suggested that there might be a smarter way to go about things: 
cold-atom experiments could provide a way to tune into quantum space without looking beyond Earth. 

If a cold atom is struck by a laser with a specific frequency, it can absorb a photon and recoil slightly. 
Meanwhile, a second laser can be tuned to make the atom emit a photon. The researchers showed that in a 
quantum space-time the amount of energy needed to drive this process would be slightly different from that 
needed in a smooth, classical one, and this would show up as an interference pattern when the two lasers are 
combined (Physical Review Letters, vol 103, p 171302). 

David Mattingly, a physicist at the University of California, Davis, says this could present a whole new line of 
attack on quantum gravity. The problem with astrophysical observations, he says, is that the theories that 

http://www.stanford.edu/dept/physics/people/faculty/dimopoulos_savas.html
http://arxiv.org/abs/0806.2125v2
http://arxiv.org/abs/0806.2125v2
http://www.newscientist.com/article/mg19926711.300-large-hadron-collider-the-wait-is-over.html
http://www.newscientist.com/article/mg19926711.300-large-hadron-collider-the-wait-is-over.html
http://www.newscientist.com/article/mg20327210.900-late-light-reveals-what-space-is-made-of.html
http://www.roma1.infn.it/~amelino/
http://prl.aps.org/abstract/PRL/v103/i17/e171302
http://lifshitz.ucdavis.edu/~mattingly/research.htm
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explain them only apply "to one or two particle species and to a certain high-energy sector". Indeed, Amelino-
Camelia reckons that overlooking low-energy phenomena in favour of dramatic cosmic processes could turn 
out to be the decisive factor in 80 years of failures in quantum gravity research. 

His is not a lone voice, either. In March this year, Charles Wang of the University of Aberdeen, UK, and 
colleagues sketched out an atom interferometer experiment that they claim could reveal traces of quantum 
gravity - using not the interference patterns of a normal atom, but those of a quantum superatom. Their 
proposal is to load an interferometer with around 100 million rubidium atoms and then cool them close to 
absolute zero. At such temperatures, the atoms all crowd into the same low-energy quantum state, becoming 
an exotic gloop called a Bose-Einstein condensate (arxiv.org/abs/1002.2962). 

This quantum monster brings into focus effects that are difficult to observe in a lighter object. Wang and 
colleagues suggest that just as random quantum fluctuations of the electromagnetic field are known to change 
the energy levels of a hydrogen atom - an effect called the Lamb shift - so the foaming fluctuations of space-
time will produce tiny energy shifts in a Bose-Einstein superatom. The idea is highly speculative, and testing 
it would require the accuracy of atom interferometry to be improved considerably in order to distinguish the 
shift from spurious effects, says Guglielmo Tino at the University of Florence, Italy. "But it addresses a very 
interesting possibility," he says. 

Repulsive energy 

The ambition of that experiment, though, is nothing compared with a proposal made in January this year by 
Holger Müller of the University of California, Berkeley, and Martin Perl of the SLAC National Accelerator 
Laboratory in Stanford, California. Müller is an atom-interferometry guru, while Perl is a hard-headed 
experimentalist who won a Nobel prize in 1995 for his part in the discovery of the tau lepton, a heavier cousin 
of the electron. Perl thinks that atom interferometers could be the right tools to unearth the nature of dark 
energy, the source of the mysterious repulsive force causing the expansion of the universe to speed up. 

We know little about dark energy, and while further insights may come from large telescopes and space 
probes such as the Joint Dark Energy Mission, Perl thinks we might learn more by looking for tiny differences 
in the free fall of atoms in two interferometers positioned side by side, 1 metre apart 
(arxiv.org/abs/1001.4061). 

Not everyone is a convinced. "New technology often opens the door to new effects," says Robert Caldwell of 
Dartmouth College in Hanover, New Hampshire. "But until there is a good theory that explains how one can 
detect dark energy in the lab, the best way to learn about it will continue to be through cosmological 
observations." 

With big physics continually pushing the boundaries, it remains to be seen whether cold-atom experiments 
will live up to their new star billing. Within the next decade, for example, a trio of spacecraft collectively 
known as the Laser Interferometer Space Antenna, or LISA, might blast off, bound for a point 50 million 
kilometres from Earth. There, the craft will form themselves into a triangular array 5 million kilometres 
across to continue the hunt for gravitational waves. At a cost of well over a billion dollars, though, LISA 
won't come cheap. If the money runs out on such grand schemes, we may be grateful for solutions closer to 
home. 

http://www.abdn.ac.uk/~eng732/
http://arxiv.org/abs/1002.2962
http://coldatoms.lens.unifi.it/tino/
http://www.physics.berkeley.edu/research/faculty/mueller.html
http://www.slac.stanford.edu/slac/faculty/hepfaculty/perl.html
http://arxiv.org/abs/1001.4061
http://www.dartmouth.edu/~physics/people/faculty/caldwell.html
http://lisa.nasa.gov/
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Atom nav 

Applying atom interferometry to measuring the effects of gravity is not new. In 1991, the year the technique 
took off, Mark Kasevich and Steven Chu of Stanford University in California cooled sodium atoms to near 
absolute zero, gave them an upward kick and compared the rate at which they fell back on two paths. That 
allowed their team to determine the acceleration due to gravity to within 3 parts in a million, a degree of 
precision that has since been improved 1000-fold. We now know that the rates at which, say, a glass 
paperweight and a caesium atom are pulled to earth are the same to within 7 parts in a billion (Nature, vol 
400, p 849). 

In a paper published in February this year, Chu - now the US energy secretary - and his colleagues Holger 
Müller and Achim Peters show with the same precision that time flows faster for an object as the gravitational 
field it experiences weakens. This effect, predicted by general relativity and known as the gravitational red 
shift, is tiny: during the 0.16 seconds it takes for atoms to fly through two interferometer arms, one positioned 
a millimetre above the other, the atoms in the upper arm "age" more than those in the lower by 10-20 seconds. 
That is still enough of a difference to cause a measurable shift in the interference pattern (Nature, vol 463, p 
926). 

It might sound esoteric, but that has practical implications. Precise measurements of Earth's gravitational 
gradient are a handy tool for oil prospectors and geologists, and since GPS satellites move in different orbits 
high above the Earth, an improvement of our knowledge of the gravitational red shift translates directly to 
sharper navigation on the ground. 

Indeed, so good are atom interferometers at sensing motion that a California-based company called AOSense 
is supplying them to the US Department of Defense for use in navigational devices. But Müller points out that 
while a fully fledged interferometer is a relatively small piece of kit by the standards of big physics, it will 
still be a challenge to incorporate into a helicopter or submarine. "It usually doesn't fit through the lab door 
and needs a team of PhD level physicists to build and keep alive," he says. 

Matthew Chalmers is a freelance writer based in Bristol, UK 

http://www.newscientist.com/article/mg20627651.800-desktop-cosmos-small-is-beautiful-for-big-
physics.html

http://www.stanford.edu/dept/physics/people/faculty/kasevich_mark.html
http://www.newscientist.com/article/mg19325901.600-gravity-ultimate-free-fall.html
http://www.nature.com/nature/journal/v400/n6747/abs/400849a0.html
http://www.nature.com/nature/journal/v400/n6747/abs/400849a0.html
http://www.energy.gov/organization/dr_steven_chu.htm
http://www.nature.com/nature/journal/v463/n7283/abs/nature08776.html
http://www.nature.com/nature/journal/v463/n7283/abs/nature08776.html
http://www.aosense.com/
http://www.newscientist.com/article/mg20627651.800-desktop-cosmos-small-is-beautiful-for-big-physics.html
http://www.newscientist.com/article/mg20627651.800-desktop-cosmos-small-is-beautiful-for-big-physics.html
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Sterile neutrino back from the dead  

• 17:28 22 June 2010 by David Shiga  
• Magazine issue 2766.  

 

Neutrinos are tough to detect (Image: Peter Ginter/Science Faction/Corbis) 

A ghostly particle given up for dead is showing signs of life. 

Not only could this "sterile" neutrino be the stuff of dark matter, thought to make up the bulk of our universe, 
it might also help to explain how an excess of matter over antimatter arose in our universe. 

Neutrinos are subatomic particles that rarely interact with ordinary matter. They are known to come in three 
flavours – electron, muon and tau – with each able to spontaneously transform into another. 

In the 1990s, results from the Liquid Scintillator Neutrino Detector (LSND) at the Los Alamos National 
Laboratory in New Mexico suggested there might be a fourth flavour: a "sterile" neutrino that is even less 
inclined to interact with ordinary matter than the others. 

Hasty dismissal 

Sterile neutrinos would be big news because the only way to detect them would be by their gravitational 
influence – just the sort of feature needed to explain dark matter. 

Then in 2007 came the disheartening news that the Mini Booster Neutrino Experiment (MiniBooNE, 
pictured) at the Fermi National Accelerator Laboratory in Batavia, Illinois, had failed to find evidence of 
them. 

http://www.newscientist.com/search?rbauthors=David+Shiga
http://www.newscientist.com/issue/2766
http://www.newscientist.com/article/mg19726461.500-is-dark-matter-mystery-about-to-be-solved.html
http://www.newscientist.com/article/mg20327246.600-13-more-things-antimatter-mystery.html
http://www.newscientist.com/article/dn8880-sterile-neutrinos-may-solve-cosmic-conundrums.html
http://www-boone.fnal.gov/index.html
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But perhaps sterile neutrinos were dismissed too soon. While MiniBooNE used neutrinos to look for the 
sterile neutrino, 

LSND used antineutrinos – the antimatter equivalent. Although antineutrinos should behave exactly the same 
as neutrinos, just to be safe, the MiniBooNE team decided to repeat the experiment – this time with 
antineutrinos. 

Weird excess 

Lo and behold, the team saw muon antineutrinos turning into electron antineutrinos at a higher rate than 
expected – just like at LSND. MiniBooNE member Richard Van de Water reported the result at a neutrino 
conference in Athens, Greece, on 14 June. 

The excess could be because muon antineutrinos turn into sterile neutrinos before becoming electron 
antineutrinos, says Fermilab physicist Dan Hooper, who is not part of MiniBooNE. "This is very, very weird," 
he adds. 

Although it could be a statistical fluke, Hooper suggests that both MiniBooNE results could be explained if 
antineutrinos can change into sterile neutrinos but neutrinos cannot – an unexpected difference in behaviour. 

The finding would fit nicely with research from the Main Injector Neutrino Oscillation Search, or MINOS, 
also at Fermilab, which, the same day, announced subtle differences in the oscillation behaviour of neutrinos 
and antineutrinos. 

Antimatter and matter are supposed to behave like mirror versions of each other, but flaws in this symmetry 
could explain how our universe ended up with more matter. 

http://www.newscientist.com/article/dn19072-sterile-neutrino-back-from-the-dead.html

http://indico.cern.ch/contributionDisplay.py?sessionId=3&contribId=208&confId=73981
http://indico.cern.ch/contributionDisplay.py?sessionId=3&contribId=208&confId=73981
http://www-numi.fnal.gov/
http://www.newscientist.com/article/dn19051-antineutrinos-odd-behaviour-points-to-new-physics.html
http://www.newscientist.com/article/dn19051-antineutrinos-odd-behaviour-points-to-new-physics.html
http://www.newscientist.com/article/dn19072-sterile-neutrino-back-from-the-dead.html
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Thundercloud gamma rays hint at origins of lightning  

• 18 June 2010  
• Magazine issue 2765.  

 

Getting to the root of lightning (Image: Keith 
Kent/SPL) 

MYSTERIOUS gamma ray bursts that occur in the 
first moments of a storm, as lightning jumps 
between clouds, hint at where lightning comes 
from. 

It is even possible that passengers in planes flying 
above storms could be bathed in dangerous 
radiation. 

Terrestrial gamma ray flashes (TGFs) were 
discovered in 1994 emanating from the tops of 
thunderclouds. To explore their origin, Xuan-Min 
Shao of Los Alamos National Laboratory, New Mexico, and David Smith of the University of California, 
Santa Cruz, compared TGFs detected by the RHESSI satellite with time lines of lightning. They confirmed 
the bursts were associated with intra-cloud lightning. Such lightning is more common than intense ground 
strikes, says Smith (Journal of Geophysical Research, DOI: 10.1029/2009JA014835). 

The pair also found that TGFs occur in the first few milliseconds of strikes. This is backed up by Steven 
Cummer of Duke University in North Carolina and colleagues. They link TGFs to the initial "leader" of 
lightning flowing upwards between charged clouds (Geophysical Research Letters, DOI: 
10.1029/2010gl043494). 

Morris Cohen of Stanford University, California, says that the studies give a clue to how lightning gets 
started. Electric fields in clouds often initiate a spark despite being apparently too weak to do so. "Lightning 
happens earlier than it should," says Cohen. 

http://www.newscientist.com/article/mg20627654.700-thundercloud-gamma-rays-hint-at-origins-of-
lightning.html

http://www.newscientist.com/issue/2765
http://www.newscientist.com/article/dn7025-earth-creates-powerful-gammaray-flashes.html
http://physics.ucsc.edu/people/faculty/smithd.html
http://hesperia.gsfc.nasa.gov/hessi/
http://dx.doi.org/10.1029/2009JA014835
http://people.ee.duke.edu/~cummer/
http://people.ee.duke.edu/~cummer/
http://dx.doi.org/10.1029/2010GL043494
http://dx.doi.org/10.1029/2010GL043494
http://www.newscientist.com/article/mg20627654.700-thundercloud-gamma-rays-hint-at-origins-of-lightning.html
http://www.newscientist.com/article/mg20627654.700-thundercloud-gamma-rays-hint-at-origins-of-lightning.html
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Drastic measures save plastic treasures  

• 22 June 2010 by James Mitchell Crow  
• Magazine issue 2765.  

 

Barbie may not retain her good looks forever (Image: Sipa Press/Rex Features)  

AS I raise the gun to her head, the leggy blonde stares back at me impassively. "Just squeeze the trigger," 
urges a voice from over my shoulder. So I place the tip of the barrel on her temple, and fire. 

The gun bleeps, and "PVC" flashes up on a small screen mounted on its top surface. My victim, a 30-
centimetre-tall Barbie doll, is unscathed. I have just non-destructively analysed the chemical composition of 
her head using an infrared spectrometer - one dubbed the Phazir for its resemblance to the phaser guns of Star 
Trek fame. 

Shooting plastic dolls is no idle sport. Many artefacts of the past century, from iconic items such as Bakelite 
radios and iPods to mundane goods such as nylon tights and Tupperware boxes, are made from plastics too. 
For much of that period it was breezily assumed that these materials were indestructible. Since the late 1970s, 
however, as some of these items have become museum pieces, we have found out that this notion was sadly 
mistaken. 

"Plastic degradation is a ticking bomb," says Yvonne Shashoua, a conservation researcher at the National 
Museum of Denmark in Copenhagen. She is part of a network of European researchers racing to save our 
plastic heritage - Barbie dolls included - before it crumbles into dust. 

Our love affair with plastics stems in large part from their flexibility. They can be moulded into just about any 
shape imaginable, and are available in consistencies ranging from rock-hard to soft and squidgy. When it 
comes to longevity, though, they have a serious weak spot. In molecular terms, plastics are polymers: clusters 
of long, chain-like carbon-based molecules that can be shaped when warm but set firm once cooled. Over 

http://www.newscientist.com/search?rbauthors=James+Mitchell+Crow
http://www.newscientist.com/issue/2765
http://www.polychromix.com/phazir.php
http://www.antiqueradio.org/bakelites.htm
http://www.antiqueradio.org/bakelites.htm
http://www.natmus.dk/sw9250.asp
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time, the chemical bonds that hold these chains together break as they are attacked by oxygen in the air or 
ultraviolet photons in sunlight, or are simply broken apart by ambient heat. 

We are already seeing the consequences of these processes in materials and objects from the 19th and 20th 
centuries. Cinema film made from celluloid, for example, caused the movie industry to explode in more ways 
than one. Celluloid is in some respects an ideal medium for film, as it is both transparent and flexible, but it is 
also a close cousin of cellulose trinitrate, an explosive also known as guncotton. Many early celluloid movies 
simply went up in smoke as the archived reels ignited spontaneously in hot weather. 

The decay of other plastics is less spectacular, but no less inevitable. Take cellulose acetate, an early, non-
flammable alternative to celluloid. Like many plastics, it decays autocatalytically: when it starts to break 
down, it releases chemicals that attack its own polymer chains. In this case the culprit is acetic acid, the sour 
liquid that is the essential ingredient of vinegar. 

How the plastic crumbles 

Thanks to its glass-like transparency and the ease with which it could be bent into graceful curves, cellulose 
acetate was the medium of choice for the Russian-born sculptor Naum Gabo in the 1920s and 30s. The Tate 
Modern gallery in London has a large collection of Gabo's works, many of which are from this period. In 
recent years, several have started to crumble without warning, giving off a distinct vinegary aroma as they do 
so. 

Without intervention, the same fate will eventually befall Gabo's later work, including his 1959 sculpture 
Linear Construction in Space No. 3, with Red, which sold for over £1 million at a London auction in 2007. 
For this, Gabo used perspex, otherwise known as plexiglass, poly(methyl methacrylate) or PMMA. Though 
more durable than cellulose acetate, PMMA eventually decays back into its constituent molecular units. 

PVC (polyvinyl chloride) is another seemingly robust material often used for doors, windows and water pipes. 
It decays autocatalytically, attacked by the hydrochloric acid that is produced when it begins to decompose. 
The first sign of degradation is the emergence, often after as little as a decade, of a sticky, shiny surface that 
can be difficult to clean. 

So is the situation hopeless? Not quite. The evil day of decay can be delayed significantly by adding anti-
ageing compounds that either block the initial degradation - by acting as a sunscreen, for instance - or that 
mop up the destructive breakdown products. These additives are costly, so manufacturers don't want to add 
more than they have to. But however much is added, the additives eventually lose their effectiveness. "At that 
point the polymer is unprotected," says Shashoua. "That's when you suddenly see degradation." 

Developing conservation strategies is not made any easier by the variety of ways in which different plastics 
degrade. What works to preserve one material can catastrophically shorten the lifetime of another. Most 
modern plastics decay primarily through reaction with oxygen, so are best preserved by sealing them in an 
oxygen-free atmosphere. Yet cellulose acetate needs exactly the opposite treatment: without good ventilation, 
the acetic acid vapour released as the plastic ages builds up, accelerating autocatalytic decay. 

That is where shooting Barbies comes in. "The aim is to give conservators an easy means of non-destructively 
evaluating different plastic materials," says Matija Strlic, a conservation chemist at the Centre for Sustainable 
Heritage, University College London, who together with Linda Csefalvayova developed the plastic-

http://www.packagingtoday.com/introcelluloid.htm
http://www.brianpritchard.com/spontaneous_ignition.htm
http://www.tate.org.uk/research/tateresearch/tatepapers/07autumn/hackney.htm
http://www.artnet.com/Artists/LotDetailPage.aspx?lot_id=B6B7F62403F35961A4872C6EF9AB5683
http://en.wikipedia.org/wiki/Poly%28methyl_methacrylate%29
http://en.wikipedia.org/wiki/Polyvinyl_chloride
http://files.hanser.de/hanser/docs/20040401_244515438-1224_3-446-19579-3.pdf
http://files.hanser.de/hanser/docs/20040401_244515438-1224_3-446-19579-3.pdf
http://www.ucl.ac.uk/sustainableheritage/strlic.html
https://www.ucl.ac.uk/sustainableheritage/Csefalvayova.html
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recognising gun I used to identify the composition of Barbie's head. Their work is part of a project called 
Preservation of Plastic Artefacts or "POPART", funded by the European Union, that over the past two years 
has been developing strategies for analysing, conserving and maintaining plastic objects. Strlic and 
Csefalvayova have trained their gun to recognise a variety of ageing objects, from Barbies to buttons, many of 
them picked up as bargains on eBay. 

The gun shoots a wide spectrum of infrared light towards an object, and registers which frequencies have 
been absorbed in the reflected light. The missing frequencies serve as a "fingerprint" of the material from 
which the object is made. It is a technique the two have already used to investigate the state of preservation of 
cultural artefacts made of other materials (see "Paper view"). Backed by a database of spectra from a 
sufficiently broad range of materials, the gun should be able to determine the composition of any plastic that 
comes into its sights. 

Strlic and Csefalvayova now want to refine the technique, and the library of infrared spectra, so that they can 
detect not only what plastic an object is made from, but also how degraded it has become. This will allow 
objects at risk to be identified early. At the moment, the first sign of decay in a Barbie doll would probably be 
a discoloured head. As the PVC degrades, changes in the chemical bonding cause the plastic to absorb 
different frequencies of visible light, gradually turning the material black. "At that point we'd start inhibitive 
intervention," says Shashoua. "We'd put her in the freezer to slow the process down." But such actions often 
come too late to save the plastic, making a tool such as Strlic's potentially invaluable, she says. 

With luck, an early warning system could avoid the need for active conservation steps, which generally 
involve irreversible physical or chemical treatments - something that experience shows should only be 
attempted as a last resort. The history of conservation is littered with instances where this approach has gone 
badly wrong. In the 1950s, the illuminated 8th-century Belgian manuscripts known as the Codex Eyckensis 
were on the point of breaking apart. To prevent this happening each page was laminated with PVC, then still 
regarded as a wonder material. After just a few decades, the laminate had itself decayed, accelerating the 
destruction of the manuscripts. In the early 1990s, a team led by Jan Wouters of the Royal Institute for 
Cultural Heritage in Brussels had to painstakingly peel away the PVC film (The Paper Conservator, vol 19, p 
5). 

The hope is that the appliance of science will make such debacles with plastics less likely in the future. 
Tentative attempts at the risky business of direct intervention include using gamma rays to knit together 
broken fragments of a degraded plastic's polymer core or coating objects at risk of decay with layers of 
antioxidants. But with only a handful of conservators studying the preservation of plastics, this is still a field 
in its infancy. "We're a very small community," says Shashoua. 

With limited knowledge and resources at their disposal, a degree of improvisation has been required. To 
preserve designer polystyrene lamps in an oxygen-free environment, for example, Shashoua has found herself 
borrowing technologies developed for the food industry for the airtight packaging of meats. That is not ideal, 
she says, as the solutions developed for food tend to be only for the short term. "Packaged food only has to 
last for a few months, but we're talking about objects that we want to store for 50 years." 

That could all add up to an unparalleled threat to our cultural memory, says Nancy Bell of the Collection Care 
department at the UK's National Archives in London, which house a range of plastic-based objects, including 
photographs and posters. "Within 25 to 30 years of collecting these objects you start to see problems," she 
says. "I don't think we've ever been in this place in quite the same way before." 

http://popart.mnhn.fr/
http://en.wikipedia.org/wiki/Codex_Eyckensis
http://jan.wouters.name/
http://www.nationalarchives.gov.uk/about/research-scholarship.htm
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Does that matter? Yes, indeed, says Lars Christensen of the National Museum of Denmark. Every generation 
of humans writes its own history through the artefacts it bequeaths to its successors. As we struggle to piece 
together the fragmentary records left behind by our ancestors, we should be mindful of our own legacy, he 
says. "If our plastic items were lost it would very much affect how future generations would interpret today's 
culture." Ensuring they are not begins with shooting a Barbie. 

Paper view 

Tucked away in the countryside on the outskirts of London, Down House is home to one of science's most 
important sets of documents: the field notebooks of Charles Darwin. Darwin used these notebooks to record 
thoughts and observations during his voyage on HMS Beagle and on excursions away from the ship. The 
notes, which eventually evolved into On The Origin of Species, are mainly in pencil, but to make them easier 
to read Darwin sometimes traced over them using iron gall ink. 

This acidic ink has become notorious among conservators for eating away at the paper to which it has been 
applied. So although the notebooks appeared to be in good shape, English Heritage, which now owns Down 
House, called in Matija Strlic and Linda Csefalvayova of University College London's Centre for Sustainable 
Heritage to make a more thorough assessment of their condition. 

Using near-infrared spectroscopy, Strlic and Csefalvayova were able to assess the pH of the ink lines, and 
hence the degree of breakdown suffered by the chain-like cellulose molecules that give paper its strength. The 
lower (more acidic) the pH, the more damaged the cellulose becomes, and hence the more fragile the paper 
will be. A two-dimensional image of the paper's pH, built up pixel by pixel from a series of infrared scans, 
showed that four of the notebooks are in need of treatment. 

Annie Kemkaran-Smith, the curator at Down House, plans to investigate the history of each notebook to 
understand why some of them are in worse condition than others. "We'll look at where Darwin used them and 
the time of year, but also more recent uses - whether these notebooks were loaned out to other museums," she 
says. Such investigations could reveal how storing and displaying such items affects their degradation, and 
help conservators develop protocols to maximise their lifespan for future generations. 

James Mitchell Crow is a features editor at New Scientist 

http://www.newscientist.com/article/mg20627651.900-drastic-measures-save-plastic-
treasures.html?full=true&print=true

http://www.english-heritage.org.uk/daysout/properties/the-home-of-charles-darwin-down-house/
http://www.newscientist.com/article/mg20627651.900-drastic-measures-save-plastic-treasures.html?full=true&print=true
http://www.newscientist.com/article/mg20627651.900-drastic-measures-save-plastic-treasures.html?full=true&print=true
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Wanna build a quantum computer? Try silicon wafers  

• 18:00 23 June 2010 by Kate McAlpine  

Silicon Valley may have to be renamed Quantum Valley. It turns out that it's possible to drum up the coherent 
quantum states needed to perform quantum calculations within an ordinary "doped" silicon semiconductor. 

Substituting phosphorus for some silicon atoms preserves the crystal lattice inside the silicon wafer, but the 
phosphorus atoms each carry one more electron than their silicon neighbours. This means that at temperatures 
close to absolute zero the loose electron on each phosphorus atom behaves rather like the single electron in a 
hydrogen atom – if it is given an energy boost, it begins to orbit much further away from the nucleus, 
covering a larger spatial range. 

Even without an energy injection, the loose electron on a phosphorus atom roams comparatively widely; its 
territory has a radius of about 30 silicon atoms, centred on the phosphorus nucleus. But when the electron is 
given enough energy to jump up an energy level, that radius extends to 100 silicon atoms. 

Thornton Greenland of University College London and colleagues discovered that 10-picosecond-long pulses 
from a laser could provide enough energy to send the loose electrons oscillating between their large and small 
territories. Each time they move between the two, the electrons are in a quantum "superposition" of both 
energy states – rather like Schrödinger's cat which, until seen, is both alive and dead simultaneously. 

However, controlling this superposition of states is tricky – although the phosphorus atoms hit by the laser 
begin to pulsate in synchrony, disturbances from the silicon atoms in the lattice cause them to drift out of 
sync. To keep control, the team realised they would have to split their laser pulse in half, waylaying one half 
by sending it down a longer path so that it would reach the silicon wafer a fraction of a nanosecond after the 
other half. 

Superpositions 

The first half of the pulse triggers the superposition, which begins to lose coherence within 0.04 nanoseconds. 
This is where the second half of the pulse comes into play. It hits the wafer exactly 0.04 nanoseconds after the 
first pulse, reversing the drift so that the electron oscillations become synchronised once more. 

Such synchronised superpositions may be used to control atoms in a quantum gate. The phosphorus atoms can 
be positioned far enough apart so that their ground states do not interact, but close enough together that they 
do in their excited states. In this way, one phosphorus atom can be used to control its neighbours, and those 
interactions are sufficient to produce "entangled" atomic states within the phosphorus atoms. 

When two atoms are entangled, a measurement of one atom will determine the state of the other. "Part of the 
power of quantum computing comes from the availability of entangled states," says Greenland. 

Mark Saffman of the University of Wisconsin is intrigued by the work but points out a hitch: for the system to 
be practical, you have to hit an individual phosphorus atom with energy of precisely the right frequency to 
excite its loose electron. For phosphorus, that energy lies within the infrared range, where the wavelength is 

http://www.newscientist.com/search?rbauthors=Kate+McAlpine
http://www.physics.wisc.edu/people/faculty/msaffman/
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on the order of micrometres – so large that it would hit several phosphorus atoms in the lattice. "It is unclear 
how to excite a single donor atom, which is a requirement for the most straightforward quantum gate 
protocols," Saffman says. 

Greenland and his colleagues are already coming up with solutions. By modifying the lattice, they can alter 
the energy levels of the loose electrons – and hence change which laser frequencies can excite them. That 
way, a pulse with a short enough wavelength to hit a particular phosphorus atom could be used to excite the 
electron. 

Journal reference: Nature, DOI: 10.1038/nature09112

http://www.newscientist.com/article/dn19078-wanna-build-a-quantum-computer-try-silicon-wafers.html

http://dx.doi.org/10.1038/nature09112
http://www.newscientist.com/article/dn19078-wanna-build-a-quantum-computer-try-silicon-wafers.html
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Electron 'invisible ink' promises purer nanocrystals  

• 23 June 2010 by Duncan Graham-Rowe  
• Magazine issue 2765.  

 

Nanocrystals in waiting (Image: Max Planck Institute for Metallurgy/SPL) 

BY ITS very nature, nanotechnology is too small to see with the naked eye. Even so, chemists have found a 
way to make it even less perceptible by creating a nanoscopic form of "invisible ink". 

But it's not about slipping secret messages across the lab, says Hubertus Marbach at the University of 
Erlangen-Nuremberg in Germany. Instead, the technique offers a way of growing nanocrystals of a much 
higher purity than achieved to date. 

Marbach and his colleagues used an electron beam to remove oxygen ions from a silicon oxide wafer, leaving 
nanoscopic dents in the surface. The process leaves virtually no visible trace. The dents facilitate chemical 
reactions, though, so a hidden message written onto the wafer with the electron beam can later be revealed by 
flowing iron pentacarbonyl gas across the surface. The gas reacts at the indentations to form carbon monoxide 
while leaving solid - and reflective - iron nanocrystals fixed to the surface (Angewandte Chemie International, 
DOI: 10.1002/anie.201001308). 

http://www.newscientist.com/search?rbauthors=Duncan+Graham-Rowe
http://www.newscientist.com/issue/2765
http://www.chemie.uni-erlangen.de/forschung/arbeitskreise/arbeitskreis-marbach/
http://www3.interscience.wiley.com/journal/123500878/abstract?CRETRY=1&SRETRY=0
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The process leaves virtually no visible trace, but the hidden message can later be revealed  

Electron beams are already used commercially to deposit nanocrystals. In the semiconductor industry, for 
example, the technology is used to repair defects in the lithographic masks used to create integrated circuits. 
"It's a multimillion-dollar business," says Marbach. 

Traditionally this involves targeting electron beams directly at molecules like iron pentacarbonyl, forcing 
them to decompose into iron nanocrystals, which stick to the surface. While this allows for the controlled 
growth of nanocrystals, the harsh process can lead to carbon and oxygen impurity levels as high as 60 per cent 
within the crystals, says Marbach. 

Using the new technique, the crystals are over 95 per cent iron. "Instead of using a sledgehammer approach to 
destroy the iron pentacarbonyl molecules, ours is gentler," says Marbach, because the decomposition of the 
molecules is purely chemical. 

"It's a nice technique," says Russell Cowburn at Imperial College London. "The problem with existing 
electron-beam deposition is that the quality is not great," which affects the properties of the nanocrystals, he 
says. 

http://www.newscientist.com/article/mg20627655.900-electron-invisible-ink-promises-purer-
nanocrystals.html

http://www3.imperial.ac.uk/people/r.cowburn
http://www.newscientist.com/article/mg20627655.900-electron-invisible-ink-promises-purer-nanocrystals.html
http://www.newscientist.com/article/mg20627655.900-electron-invisible-ink-promises-purer-nanocrystals.html
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Genome at 10: The project few wanted  

• 22 June 2010  
• Magazine issue 2765.  

Who'd want to read that? (Image: Mario Tama / 
Getty) 

BACK in 1984, Robert Sinsheimer had a problem. 
As chancellor of the University of California, S
Cruz, he had raised $36 million towards the $70 
million needed for a new 

anta 

telescope, but a new 
donor had suddenly stepped in and provided the 
whole $70 million. An enviable problem, perhaps, 
but if Sinsheimer couldn't persuade the existing 
donors to support another big science project, the 
university would have to return the $36 million. 

While physicists and astronomers rarely hesitated 
to ask for huge sums, biologists had always t
small. But Sinsheimer, a molecular biologist, decided that it was time for that to change. He proposed creating 
an institute 

hought 

to sequence the human genome. 

That plan never got off the ground, but it led to the first workshop to discuss sequencing the human genome, 
held in Santa Cruz in 1985. Most biologists did not embrace the idea, though. In fact, many ridiculed it. "I'm 
surprised consenting adults have been caught in public talking about it... It makes no sense," one told New 
Scientist in 1987 (5 March, p 35). 

The reason was that biologists thought that most of our DNA is useless. Given that DNA sequencing was 
extremely slow and expensive at the time, many argued that sequencing the entire genome was a waste of 
money. They feared the project would take funding away from their existing studies. 

Despite the objections, the idea gained momentum. First the US Department of Energy and then the National 
Institutes of Health began considering the idea. The project officially got under way in the US in 1990. It soon 
expanded to become an international effort. 

Ten years ago, at press conferences held around the globe on 26 June 2000, the world was told that the project 
was complete, or at least that there was a "working draft". The hard part - trying to make sense of it all - could 
now begin. 

http://www.newscientist.com/article/mg20627651.100-genome-at-10-the-project-few-
wanted.html?full=true&print=true

http://www.newscientist.com/issue/2765
http://www.keckobservatory.org/
http://www.newscientist.com/article/mg12717263.600-in-the-beginning-was-the-genome-the-worlds-first-big-science-project-in-the-life-sciences--the-project-to-map-and-sequence-the-entire-complement-of-human-genes.html
http://www.newscientist.com/article/mg12316723.000-buried-treasure-in-human-genes-mapping-the-human-genome-is-the-biological-equivalent-of-going-to-the-moon--both-in-cost-and-say-sceptics-in-sheer-futility.html
http://www.newscientist.com/article/mg12316723.000-buried-treasure-in-human-genes-mapping-the-human-genome-is-the-biological-equivalent-of-going-to-the-moon--both-in-cost-and-say-sceptics-in-sheer-futility.html
http://www.newscientist.com/article/mg20627651.100-genome-at-10-the-project-few-wanted.html?full=true&print=true
http://www.newscientist.com/article/mg20627651.100-genome-at-10-the-project-few-wanted.html?full=true&print=true
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Touchscreen made from biggest graphene sheet  

• 11:01 22 June 2010 by Kurt Kleiner  

A new method to produce graphene sheets with a diagonal dimension of 76 centimetres – an order of 
magnitude larger than previously managed – could result in cheap, transparent electrodes that can be used in 
flexible displays or photovoltaic cells. The graphene has already been used to construct a touchscreen that is 
twice as flexible as one made using the current favoured material, indium titanium oxide.Graphene is made up 
of a single layer of carbon atoms arranged in a hexagonal lattice. It is a promising material for the production 
of next-generation displays or solar cells because it is flexible, transparent and conductive. 

Until last year, though, graphene sheets no larger than 1000 square micrometres had been produced. Then 
Rodney Ruoff of the University of Texas at Austin and colleagues discovered a way to grow graphene sheets 
several centimetres wide.Using a technique called chemical vapour deposition, they heated methane and 
hydrogen gas to 1000 °C above a flexible copper substrate, causing a reaction that left a layer of graphene 
deposited on the copper. Once the graphene cooled, they transferred it onto a piece of flexible plastic. 

Slick production 

Now Jong-Hyun Ahn and Byung Hee Hong of Sungkyunkwan University in Suwon, South Korea, and 
colleagues, have adapted Ruoff's approach to produce still larger graphene sheets.They ran the reactions 
inside a modified roll-to-roll machine, similar to those used as printing presses, through which they fed the 
flexible copper sheets. The result was a rectangular graphene sheet with a diagonal diameter of 76 
centimetres. 

Because the sheets were sometimes damaged during the process, the team experimented with depositing up to 
four layers of graphene on top of each other. These combined layers had greater strength, but they remained 
transparent. 

Flexible friend 

The team built a palm-sized touchscreen with the film and flexed it in a vice, putting its lower surface under 
compressive strain and the upper surface under tension. The touchscreen was able to withstand up to 6 per 
cent combined compressive and tensile strain before breaking, compared with only about 3 per cent for touch 
panels based on indium tin oxide, the most widely used transparent conductor in the display and touchscreen 
industry."From an engineering perspective this is very good work," says Luigi Colombo, a materials scientist 
at Texas Instruments, a semiconductor and computer technology company based in Dallas. Graphene could be 
a cheaper and more flexible alternative to indium tin oxide, he says, and this work is a step towards producing 
commercially useful quantities.The researchers still have to show that their graphene sheets can be made to a 
consistently high quality, without introducing tears or discontinuities that could affect performance, Colombo 
says. 

Journal reference: Nature Nanotechnology, DOI: 10.1038/nnano.2010.132

http://www.newscientist.com/article/dn19068-touchscreen-made-from-biggest-graphene-sheet.html

http://www.newscientist.com/search?rbauthors=Kurt+Kleiner
http://www.newscientist.com/article/mg19125591.700-quantum-weirdness-on-the-end-of-your-pencil.html
http://www.tmi.utexas.edu/rod_s_ruoff.html
http://www.ti.com/
http://www.nature.com/nnano/index.html
http://www.nature.com/nnano/journal/vaop/ncurrent/abs/nnano.2010.132.html
http://www.newscientist.com/article/dn19068-touchscreen-made-from-biggest-graphene-sheet.html
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Wonderfuel: Welcome to the age of unconventional gas  

• 17 June 2010 by Helen Knight  
• Magazine issue 2764.  

 

Not so hard to get (Image: Luis Veiga/Getty)  

2 more images

FORGET coal, it's too dirty. Forget nuclear power, it's too expensive and controversial. Forget renewables, 
they're too unpredictable. To meet our energy needs and cut carbon emissions we need an abundant source of 
clean, cheap energy, available night and day and in all weathers. 

We may be in luck. Natural gas is such a fuel, and it's sitting right under our noses in abundance. 
Predominantly methane, it's the cleanest-burning of all fossil fuels (see chart), so using gas rather than coal to 
generate electricity could halve greenhouse gas emissions from traditional coal-fired power plants. 

But hang on a minute: aren't natural gas reserves depleting just as quickly as oil? And aren't most reserves 
found in countries that might not want to share their riches with the rest of the world? Back in 2006, a 
political spat in Europe led Russia to temporarily cut off its supply of gas to Ukraine. All of a sudden, gas 
seemed to have just as many problems as other fossil fuels. 

While that may have been the case four years ago, things are changing fast. New technology to extract natural 
gas from what's euphemistically called "unconventional" deposits means previously gas-poor countries in the 
Americas, Asia and western Europe could have enough cheap gas to last for another 100 years at present rates 
of consumption (see diagram). 

Unconventional gas tends to be trapped in impermeable hard rock or sandstone, contained within coal seams, 
or - most promisingly for gas producers - in shale deposits. For Vello Kuuskraa, president of Advanced 

http://www.newscientist.com/search?rbauthors=Helen+Knight
http://www.newscientist.com/issue/2764
http://www.newscientist.com/articleimages/mg20627641.100/1-wonderfuel-welcome-to-the-age-of-unconventional-gas.html
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Resources International, an energy industry consultancy based in Washington DC, unconventional gas "has 
the potential for changing the long-term outlook for natural gas in a very dramatic way". 

Extra time 

The world consumes around 3 trillion cubic metres of natural gas each year, and the European Union says 
reserves from proven and conventional sources will run out in 2068. Unconventional reserves could buy us at 
least an extra 60 years at current rates of consumption. According to research in the late 1990s by Hans-
Holger Rogner at the University of Victoria in British Columbia, Canada, there could be 900 trillion cubic 
metres of unconventional gas worldwide, half of which is shale gas. Of this, the International Energy Agency 
estimates 180 trillion cubic metres will be recoverable. 

3 trillion cubic metres: annual global natural gas consumption  
900 trillion cubic metres: unconventional gas resource worldwide  

In the US shale gas has been produced on a small scale for decades. The problem with shale gas is that, unlike 
conventional gas, it is not formed within discrete pockets, making it more difficult to extract. What's more, 
shale is not naturally permeable, so fractures have to be created to allow the gas to seep out into wells. The 
good news is that over the last 10 years, horizontal well drilling and hydraulic fracturing techniques have been 
developed to get at the gas more easily (see "Fracing deep"). This has opened up basins such as the Barnett 
shale near Fort Worth in Texas. As a result, US shale gas production is expected to reach 295 million cubic 
metres per day this year, compared with 31 million cubic metres in 2000. 

That is just the start. The US Department of Energy estimates the huge Marcellus shale running along much 
of the east coast has recoverable gas reserves of up to 7 trillion cubic metres. To put this in perspective, in 
2008 US natural gas consumption was around 62 billion cubic metres, so at this rate the reserves would be 
good for at least a century. Until very recently, the US had been preparing for a decline in its domestic gas 
supply by building huge terminals to receive imported liquefied natural gas. "We're now saying we have 
potentially 100 years of gas," says Kuuskraa. 

If the US experience is replicated throughout the world, it could transform the energy outlook. Around 60 per 
cent of US gas is produced from unconventional sources. "It is the dominant source of gas production in the 
US, will become that in Canada in the next 10 years, and has the potential to become that in the rest of the 
world in 20 to 30 years," says Kuuskraa. 

The big oil and gas firms are now eyeing the rest of the world's shale. Major hotspots include Australia, 
China, South Africa and, in particular, Europe. Shell is exploring in Sweden, Exxon Mobil in Germany, while 
several other companies have Poland in their sights. "In the US all the big companies walked away as they 
didn't realise the big improvements in fracturing technology would make such a difference. They don't want 
to make the same mistake in Europe," says Brian Horsfield of the German Research Centre for Geosciences in 
Potsdam, who leads a consortium of researchers and oil firms studying Europe's shale basins. 

Europe could be sitting on hefty reserves of up to 15 trillion cubic metres of shale gas. All the signs are 
positive: Horsfield says the Alum shale in Sweden and the Posidonia shale in northern Germany, the 
Netherlands and southern England look a lot like the US shale sites. The European shales are chiefly black or 
dark brown in colour, indicating they are rich in organic matter derived from the creatures living in the mud 
when the shales were formed, most of which has now become gas. 

http://dx.doi.org/10.1146/annurev.energy.22.1.217
http://dx.doi.org/10.1146/annurev.energy.22.1.217
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If these basins are as rich in gas as they appear, it could transform the fortunes of many European countries, 
freeing them from their reliance on imports from Russia, which currently supplies around a quarter of the 
European Union's gas needs. "Shales are the single largest deposited rock in the world. There are many areas 
of the world that are quite poor in conventional gas that are going to have rich shale resources," says 
Kuuskraa. 

As clean a fuel as shale gas seems to be, there are concerns that the fracturing technologies used to extract the 
gas may damage the environment. One fear is that groundwater could be contaminated by the chemicals used 
in the fracturing process, though a 2004 study in the US by the Environmental Protection Agency found no 
evidence that drinking water was contaminated by these chemicals. The EPA is due to complete a study into 
the impact of hydraulic fracturing for shale gas by 2012. 

Concerns are also growing about the amount of water the fracturing process consumes. "Every gas shale-well 
drilled takes 4 million gallons of water to crack open the rock," says Horsfield, "so questions are bound to 
arise when you are using that much water." 

The industry is trying to reduce the environmental footprint of shale-well drilling and hydraulic fracturing. 
These include capturing the water flowing out of the well after fracturing for reuse in the next "frac". 
Halliburton, based in Houston, Texas, says recycled water makes up 70 per cent of the water used at some of 
its US shale drilling sites. Many shale sites are close to conventional gas production plants, allowing the waste 
water they generate to be captured, treated and used to fracture the shale. 

Another issue concerns the use of bactericides during fracturing, which some fear could leach into the water 
table. Chemicals are added to the water to give it a gel-like texture which is better for fracturing, but bacteria 
present in the water can stop this reaction. Rather than adding bactericides as at present, it might be possible 
to use high-power ultrasound, filters, or environmentally benign chemicals to kill off these bacteria in the 
water. 

There are some immediate benefits to gas over coal and other fossil fuels. Burning natural gas produces far 
lower levels of nitrogen oxide and sulphur dioxide compared to coal. What's more, gas has a carbon footprint 
half that of coal, so much so that in the UK, where natural gas has grown from just 0.5 per cent of the 
electricity generation mix in 1990 to 45 per cent in 2008, carbon emissions associated with electricity 
generation have fallen by 26 per cent, according to the Department of Energy and Climate Change. 

These emissions will be cut still further if advocates of natural gas get their way. They are pushing to develop 
carbon capture and storage (CCS) technology for natural gas power plants. So far, most government funding 
for demonstration CCS plants has gone to coal-fired power stations, but that may be about to change: in the 
UK plans are afoot to open up a technology demonstration scheme to a gas-fired plant, says John Davison of 
the International Energy Agency's greenhouse gas research programme. 

One attractive option for gas-fired power plants is to capture the carbon before the gas is burned, Davison 
says. The natural gas is first reacted with steam at high temperature and in the presence of a nickel catalyst to 
produce carbon monoxide and hydrogen. This is then reacted with water vapour at a lower temperature to 
produce carbon dioxide and more hydrogen. The gas mixture is forced through an alkanolamine solution 
where the CO2 is absorbed, while the hydrogen is burned in a slightly modified gas-fired power plant to 
produce electricity. This stage actually cuts the energy required for carbon capture, as the natural gas coming 
out of the ground is at a higher pressure than the plant's flue gas and so helps force the intermediate gas 
mixture through the alkanolamine solution. 
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Crucially, precombustion capture would allow gas-fired power plants to operate more flexibly, says Davison. 
The plant could receive and convert a steady stream of natural gas into hydrogen, which could then be stored 
and only fed into the turbine when electricity demand required it, he says. This would help to smooth out 
electricity supplies as the mix becomes more diverse. 

"When you put relatively inflexible nuclear and variable renewables into the electricity generation mix, the 
fossil fuel plants have to operate more flexibly to cope," says Davison. What's more, hydrogen not needed for 
electricity generation could be used as fuel for cars and other vehicles, says Paul Hurst, engineering manager 
for BP Hydrogen Power. His company, together with United Arab Emirates-based alternative energy firm 
Masdar, are jointly planning to build a hydrogen/CCS plant in Abu Dhabi, to begin operating by 2015. "We 
see this as a way to advance the move into a hydrogen-based economy," he says. 

If CCS is installed as standard on all gas-fired power stations, and if we can find a way to minimise water 
usage and the potential for environmental contamination, natural gas will be providing us with clean energy 
for many decades to come. 

Fracing deep 

Shale gas is not deposited in neat pockets, like conventional gas, but dispersed across wide basins. That 
means producers cannot economically extract gas from a shale deposit just by drilling a single vertical well. 
So back in the 1990s a few small drilling firms began experimenting with horizontal wells, which allowed 
them to reach deeper into the basins to extract more gas. 

This still wasn't enough to make shale gas profitable, however, as the impermeable nature of shale meant that 
not enough gas was seeping out into the wells. So the drillers started creating artificial fractures in the rock - a 
process called "fracing". "The fracturing technology creates the permeability that conventional gas resources 
have naturally," says Kent Perry of the Gas Technology Institute in Des Plaines, Illinois. 

Fracing involves mixing millions of litres of water with sand and chemicals, then pumping the fluid into the 
rock at high pressure, causing it to crack. The fluid enters the cracks but the water seeps back out, leaving the 
sand behind to prop the crack open and allow the gas to leak out gradually. 

Producers in the US are now carrying out multiple fracs in single horizontal wells stretching up to 9 
kilometres into the basin. Meanwhile, researchers at oil and gas service companies like Schlumberger and 
Halliburton, both based in Houston, Texas, are developing techniques to drill multiple horizontal wells off a 
single vertical well, resembling a tree root system, says Perry. The ideas is that these "tree root" wells will 
allow producers to reach further into the shale deposit without causing more environmental damage at the 
surface. 

Helen Knight is the clean technology correspondent for New Scientist 

http://www.newscientist.com/article/mg20627641.100-wonderfuel-welcome-to-the-age-of-unconventional-
gas.html?full=true&print=true

http://www.newscientist.com/article/mg20627641.100-wonderfuel-welcome-to-the-age-of-unconventional-gas.html?full=true&print=true
http://www.newscientist.com/article/mg20627641.100-wonderfuel-welcome-to-the-age-of-unconventional-gas.html?full=true&print=true
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Fin to limb evolution clue found 

Page last updated at 01:58 GMT, Thursday, 24 June 2010 02:58 UK 

By Victoria Gill 
Science reporter, BBC News 

 

 The researchers discovered genes involved in fin but not limb development  

A study has shed light on a key genetic step in the evolution of animals' limbs from the fins of fish, scientists 
say.  

A team of researchers identified two new genes that are important in fin development.  

They report in the journal Nature that the loss of these genes could have been an "important step" in the 
evolutionary transformation of fins into limbs.  

Marie-Andree Akimenko, from the University of Ottawa in Canada, led the research.  

She and her colleagues began their study by looking at the development of zebrafish embryos. They 
discovered two genes that coded for proteins that were important in the structure of fins.  

These proteins were components of the thread-like fibres known as "actinotrichia". These are found in fish 
larvae and they eventually develop into the bony fin rays of mature fish.  

"We found there were no [equivalent genes] in limbs, so this suggested these may have been lost in 
evolution," explained Dr Akimenko. 

To confirm this, they looked for - and found - the same family of genes in the genomes of elephant sharks, 
which are a very basal (or ancient) fish species.  

This suggested that the "ancient family of genes persisted in [bony fish] and was lost when they evolved" into 
four-footed animals, Dr Akimenko said.  

Recreating evolution  

Embryo development can provide important genetic and molecular clues about evolution; many early 
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developmental changes are believed to mirror evolutionary changes.  

The embryonic fin (left) has ray-forming fibres, which are absent in the embryonic mouse limb  

The scientists were able to manipulate zebrafish development, to study these changes in more detail. They 
inactivated the newly discovered genes in a developing zebrafish embryo. When they did this, they found that 
it developed shorter "truncated" fins with no bony rays.  

The loss of these fin rays, the scientists say, was a key step in fin-to-limb evolution.  

The team then compared the development of normal zebrafish embryos with that of mouse embryos.  

"When we compared fin development and limb development, the early steps are very similar," Dr Akimenko 
said.  

"But at one point there is a divergence, and that correlates with the beginning of the expression of these 
genes."  

Professor Jonathan Bard, a retired developmental biologist now working with the department of physiology, 
anatomy and genetics at Oxford University, said the findings were only a very small part of the evolutionary 
story. 

He said that this still did not tell us about digit formation - "how the broad, multi-ray fins of fishes became 
transformed into the eight digits of the hand or foot plate of the first tetrapods". 

"More generally," he said, "hundreds of millions of years of separate evolution divide [bony fish] and mice."  

He added: "It is an interesting paper... and it will be be interesting to see what the [researchers] do next." 

http://news.bbc.co.uk/2/hi/science_and_environment/10396532.stm 
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'Superstorm' rages on exoplanet 

Page last updated at 18:23 GMT, Wednesday, 23 June 2010 19:23 UK 

By Paul Rincon 
Science reporter, BBC News  

 The planet is heated to searing temperatures by its star  

Astronomers have measured high-speed winds in the atmosphere of a planet orbiting a distant star. 

Data on carbon monoxide gas in the atmosphere show that it is streaming at fierce speeds from the planet's 
hot day side to its cool night side. 

Writing in Nature, a team detected longitudinal winds of roughly 2km/s (7,000km/h) in the atmosphere of a 
"hot Jupiter" planet. 

Hot Jupiters are gas giants that orbit very close to their parent stars. 

 

In the future, astronomers may be able to use this type of observation to study the atmospheres 
of Earth-like planets 

Ignas Snellen University of Leiden  

The planet HD209458b orbits a star in the constellation Pegasus, some 150 light-years away. It circles this 
star at around one-eighth the distance Mercury orbits the Sun. 

This means the exoplanet is heated intensely by its parent star, and has a surface temperature of about 1,000C 
on its hot side.  

But as the planet always has the same side to its star, one side is searing, whereas the other is much cooler.  

"On Earth, big temperature differences inevitably lead to fierce winds, and as our new measurements reveal, 
the situation is no different on HD209458b," said co-author Simon Albrecht, from the Massachusetts Institute 
of Technology (MIT) in Cambridge, US. 

Ignas Snellen, who led the team of astronomers, commented: "HD209458b is definitely not a place for the 
faint-hearted.  

The researcher, based at Leiden University in the Netherlands, added: "By studying the poisonous carbon 
monoxide gas with great accuracy we found evidence for a 'super wind', blowing at a speed of 5,000 to 
10,000km per hour." 

 

The researchers used the European Southern Observatory's Very Large Telescope (VLT) and its powerful 
CRIRES spectrograph to detect and analyse the tiny fraction of starlight that filtered through the planet's 
atmosphere as it passed in front of its star. 

The chemicals in the atmosphere, such as carbon monoxide, produce distinctive fingerprints, known as 
absorption lines, in this spectrum of stellar light. 

Team member Remco de Kok, from the Netherlands Institute for Space Research (SRON), said CRIRES was 
uniquely equipped to deliver precise measurements of the carbon monoxide lines. 
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HD209458b 

 

• Orbits a star in the constellation Pegasus, 150 light-years away  
• Is about 60% the size of Jupiter, another gas giant  
• Orbits its star at one eighth the distance from the Sun to Mercury  
• Has a surface temperature of about 1,000C on its hot side  
• Discovered by US and Swiss astronomers in November 1999  
• Parent star is similar to the Sun and is classified as a 'yellow dwarf'  

"This high precision allows us to measure the velocity of the carbon monoxide gas for the first time using the 
Doppler effect." 

The Doppler effect, or Doppler shift, is the change in the wavelength of the planet's light spectrum caused by 
its motion towards or away from Earth. 

The authors were able to use the Doppler shift to obtain a direct measurement of the exoplanet's mass.  

The effect was used to calculate the velocity of the exoplanet as it orbited its home star - its orbital velocity. 

Once the orbital velocity of HD209458b was known, the masses of both the star and planet could be 
calculated using Newton's law of gravity. 

Mercedes Lopez-Morales, from the Carnegie Institution of Washington, US, who was not connected with the 
study, said: "Measuring spectral lines from molecules in the atmosphere of an exoplanet and using them to 
derive the planet's mass directly is a remarkable achievement. 

"Equally striking is the fact that the observations have been made using ground-based telescope facilities. 
Until a few months ago, such challenging precision measurements were thought to be possible only from 
space-based platforms." 

The astronomers also measured how much carbon is present in the atmosphere of this planet.  

"It seems that H209458b is actually as carbon-rich as Jupiter and Saturn. This could indicate that it was 
formed in the same way," said Dr Snellen.  

"In the future, astronomers may be able to use this type of observation to study the atmospheres of Earth-like 
planets, to determine whether life also exists elsewhere in the Universe." 

Paul.Rincon-INTERNET@bbc.co.uk

 

http://news.bbc.co.uk/2/hi/science_and_environment/10393633.stm 

mailto:Paul.Rincon-INTERNET@bbc.co.uk
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Builders urged to allow for swift nests  

age last updated at 01:42 GMT, Thursday, 24 June 2010 02:42 UK 

 

Swift numbers have been affected by home improvements  

House builders and homeowners need to provide more nest sites for swifts, to help reverse the bird's falling 
numbers, conservationists say.  

The RSPB wants at least one in 20 new and refurbished homes to include permanent nest sites for swifts, 
which it says "need people" to survive.  

A survey last year revealed more than three-quarters of swifts were nesting in homes.  

The RSPB says the bird's numbers have dropped by 30% in recent years.  

The organisation's studies have suggested the declining species is at risk from improvement work being 
undertaken on old houses.  

Labour's eco-town plans included permanent provision for nesting swifts in 5% of new buildings.  

Although it is still not certain what the fate of the eco-town proposals will be under the coalition government, 
the RSPB believes the rules should be applied to all new builds and restoration projects.  

 

All it takes is some simple steps to create sites during renovation work, or when they are 
building new houses, especially in areas where swifts are already present 

Simon Marsh RSPB  

Sarah Niemann, RSPB species recovery officer, said: "Regardless of whether the government plans for these 
towns go ahead, the RSPB feels that if 5% of all new builds were to include new nest sites, it would be a great 
step forward for swifts."  

"Swifts need people, and sharing your house with swifts is a real privilege. They make perfect, quiet 
neighbours," she added.  

The RSPB's head of planning and regional policy Simon Marsh urged the building industry to "sit up and take 
notice" of the difference they could make to the fate of swifts.  

"All it takes is some simple steps to create sites during renovation work, or when they are building new 
houses, especially in areas where swifts are already present," he said.  

The RSPB also urged homeowners, builders and developers to leave existing nest sites undisturbed where 
possible and to ensure they replaced nest access holes when doing repairs.  

Custom-made swift boxes could also be fitted, the charity added.  

 

http://news.bbc.co.uk/2/hi/science_and_environment/10398386.stm

http://news.bbc.co.uk/2/hi/science_and_environment/10398386.stm
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Major deficiencies in artificial feeding, inquiry finds 

Page last updated at 23:02 GMT, Wednesday, 23 June 2010 00:02 UK 

By Clare Murphy 
Health reporter, BBC News  

 Artificial feeding is for those who cannot absorb food via the gut  

There are major deficiencies in the way hospitals provide artificial nutrition to sick babies and adults, an 
inquiry has found.  

A national safety watchdog found problems in three quarters of the intravenous feeding it cases examined.  

Complications were avoidable in half the adult patients reviewed, it said.  

Premature babies meanwhile were not always given the sustenance they needed, and delays were rife, the 
report added.  

The report from the National Confidential Enquiry into Patient Outcome and Death (NCEPOD) looked at 
more than 1,000 cases of artificial - or parenteral - nutrition in England, Wales and Northern Ireland.  

Liquid containing key nutrients pumped from a bag directly into a vein is given to patients who cannot digest 
food through the gut as a result of disease or surgery, or babies whose systems are not mature enough.  

Training  

A catalogue of problems were uncovered while reviewing questionnaires and case notes from England, Wales 
and Northern Ireland, the "Mixed Bag" report found.  

They included failure to ensure the catheter was inserted by a trained clinician under suitably sterile 
conditions, as well as lapses in monitoring and assessment.  

 

It is deeply depressing that the quality of care is so often unsatisfactory 

Bertie Leigh NCEPOD  

The report noted that intravenous feeding can cause fatal problems if not properly administered - from failure 
to take in enough calories and vitamins to blood poisoning - although the team did not itself uncover any 
deaths.  

But it also found that in almost a third of adult cases it was being given where other forms of feeding via the 
gut were possible, putting patients at risk unnecessarily.  

"There's a broader lack of understanding and knowledge of how to feed patients," said Dr James Stewart, 
NCEPOD clinical co-ordinator.  

"Doctors can panic, and think this is the easiest way to go about dealing with a sick patient. But it certainly 
isn't the easiest, and in some cases it is completely inappropriate."  

The group is also calling for greater consensus among neonatologists about best practice for pre-term babies 
after uncovering a "lottery" in the way in which infants were treated.  

Out of the 264 cases reviewed, there were delays in recognising the need for artificial feeding in a third of 
cases, and further delays in starting treatment once a decision has been taken.  
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In nearly 40% of cases, the first feeding provided was considered inadequate for the baby's need. 
Complications, it found, were avoidable in a fifth of the babies treated.  

Guidelines  

The fact that this "mainstay" of treatment for premature babies was not being offered consistently, or at the 
right levels, was a cause for concern, NCEPOD said, as all the scientific evidence suggests such feeding 
improves growth and development.  

The inquiry called for the clinical watchdog NICE to develop guidelines on nutritional support for newborns, 
urging that the need for artificial feeding be considered early and once decision taken, administered 
immediately.  

NCEPOD chairman Bertie Leigh said: "It is deeply depressing that the quality of care is so often 
unsatisfactory. Indeed, in discussion with the NCEPOD steering group the scale of disappointment verged on 
disbelief."  

He called on the government to appoint a nutrition tsar to "harness the energies of all those involved in 
artificial nutrition".  

Health Minister Anne Milton said it was "simply not acceptable that patients - who are already very ill - get a 
'mixed bag' service from the NHS on such an important treatment".  

"Clinical leaders across the health service should look carefully at the recommendations, review the service 
offered at their hospitals, and make improvements to patient care as a matter of urgency," she said.  

Jane Abbott of the baby charity Bliss said: "While doctors and nurses caring for sick and premature babies do 
an amazing job, it is recognised that parenteral nutrition for these vulnerable babies is an area where further 
improvements are required. We welcome the key recommendations of this report."  

 

http://news.bbc.co.uk/2/hi/health/10391886.stm 
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San Francisco passes cell phone radiation law  

San Francisco has become the first city in the US to require mobile phone retailers to post radiation 
levels next to the handsets they sell. 

The board of supervisors, or council, voted 10-1 to approve the measure.  

"This is about helping people make informed choices," said the law's chief sponsor, Supervisor Sophie 
Maxwell.  

The mobile phone industry has pointed to studies that it says show mobile phone radiation was not harmful to 
people.  

It has fought similar legislation in California and Maine, and defeated the bills in both states.  

The Federal Communications Commission has adopted limits that set out safe exposure to these kinds of 
emissions.  

The measurement defines the amount of radio waves that people can safely absorb into their bodies when 
talking on a mobile phone.  

Some researchers have claimed such emissions can be linked to cancer and brain tumours but there remains 
little scientific consensus on the matter.  

"This is not about discouraging people from using their cell phones," said Tony Winnicker, spokesman for San 
Francisco Mayor Gavin Newsom, who has said he will sign the legislation into law.  

"This is a modest commonsense measure to provide greater transparency and information to consumers."  

The mobile phone industry's body, the Cellular Telecommunications and Internet Association (CTIA), 
disagrees and has warned that posting radiation levels next to handsets could in fact cause more confusion.  

"Rather than inform, the ordinance will potentially mislead consumers with point-of-sale requirements 
suggesting that some phones are 'safer' than others, based on radio frequency emissions," said John Walls, 
vice-president of public affairs for the CTIA.  

The legislation would require all retailers to display details of the emissions alongside the phones and point 
consumers to where they can find out more information about the issue.  

Violators would face fines of up to $300 (£200).  

The San Francisco Chronicle reported that a similar right-to-know measure, proposed by state Senator Mark 
Leno, failed in the California senate earlier this month following heavy lobbying by the mobile phone 
industry.  

 

http://news.bbc.co.uk/2/hi/technology/8756996.stm 
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And God Said, ‘Don’t Sweat the Small Stuff’ 

For believers, religion acts as an emotional buffer, making it less likely one will feel anxious after making a 
mistake.  

By Tom Jacobs  

 

 

 

Numerous studies have reported on the health benefits — both mental and physical — of religious belief. But 
precisely why faith is linked to higher levels of well-being and lower levels of mortality remains something of 
a mystery. 

Newly published research provides an intriguing clue: When they make a mistake, religious people are less 
likely to get stressed out about it. 

Last year, University of Toronto psychologist Michael Inzlicht discovered differences in brain activity 
between believers and nonbelievers. In his latest paper, just published in the journal Psychological Science, he 
reports on two experiments measuring “error-related negativity” or ERN. He and co-author Alexa Tullett 
describe ERN as “a neural signal that arises form the anterior cingulate cortex (of the brain) and is associated 
with defensive responses to errors.” 

In one experiment, 40 university students from a wide variety of religious backgrounds performed a 
scrambled-word task in which they rearranged a set of words to create a grammatically correct sentence. For 
half of them, many of the sentences contained words that were religious in nature, such as spirit, divine and 
sacred. 

http://www.miller-mccune.com/health/and-god-said-dont-sweat-the-small-stuff-17837/
http://www.miller-mccune.com/author/tomjacobs/
http://cdp.sagepub.com/content/10/1/21.short
http://pss.sagepub.com/content/early/2010/06/16/0956797610375451.abstract
http://www.utsc.utoronto.ca/~inzlicht/
http://www.sciencedaily.com/releases/2009/03/090304160400.htm
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They then performed a tricky test, in which they were asked to identify the color of a series of words that 
flashed before them on a screen. Some were seen in the color indicated by the word, but others were presented 
in a different color. 

As they performed this cognitive exercise, their brain activity was monitored using 32 electrodes. Finally, 
they reported their belief in God on a one-to-seven scale. 

The researchers found that theists who were exposed to religious concepts (via the sacred-word scramble) 
“showed low levels of distress-related neural activity” after learning of their own errors. 

“Atheists, in contrast, showed a heightened neural response,” Inzlicht and Tullett report. “It appears that they 
reacted to their own errors more defensively.” 

“Thinking about one’s religion, consciously or otherwise, acts as a bulwark against defensive reactions to 
errors,” they conclude. “It muffles the cortical alarm bell. 

“If thinking about religion leads people to react to their errors with less distress and defensiveness — an effect 
that occurs within a few hundredths of a second — in the long run, this effect may translate to religious 
people living their lives with greater equanimity than nonreligious people, being better able to cope with the 
pressures of living in a sometimes-hostile world.” 

Inzlicht and Tullett add there is evidence this dynamic applies not only to religious faith, but to any belief 
system that provides “meaning and structure” to one’s life. “Many varieties of beliefs could serve a palliative 
function if they allow people to feel that their world is stable, understandable and predictable,” they write. 

Of course, that stability, understandability and predictability is largely an illusion — and often a destructive 
one when belief systems clash. But are we willing to give it up if it also means forgoing emotional security? 
The biggest question remains unanswered: Is there a way of living comfortably in uncertainty? 

 

http://www.miller-mccune.com/health/and-god-said-dont-sweat-the-small-stuff-17837/

 

 

http://www.miller-mccune.com/health/and-god-said-dont-sweat-the-small-stuff-17837/
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Tuna’s End 

By PAUL GREENBERG 
 
 
in the international waters south of Malta, the Greenpeace vessels Rainbow Warrior and Arctic Sunrise 
deployed eight inflatable Zodiacs and skiffs into the azure surface of the Mediterranean. Protesters aboard 
donned helmets and took up DayGlo flags and plywood shields. With the organization’s observation 
helicopter hovering above, the pilots of the tiny boats hit their throttles, hurtling the fleet forward to stop what 
they viewed as an egregious environmental crime. It was a high-octane updating of a familiar tableau, one that 
anyone who has followed Greenpeace’s Save the Whales adventures of the last 35 years would have 
recognized. But in the waters off Malta there was not a whale to be seen. 
 
What was in the water that day was a congregation of Atlantic bluefin tuna, a fish that when prepared as sushi 
is one of the most valuable forms of seafood in the world. It’s also a fish that regularly journeys between 
America and Europe and whose two populations, or “stocks,” have both been catastrophically overexploited. 
The BP oil spill in the Gulf of Mexico, one of only two known Atlantic bluefin spawning grounds, has only 
intensified the crisis. By some estimates, there may be only 9,000 of the most ecologically vital megabreeders 
left in the fish’s North American stock, enough for the entire population of New York to have a final bite (or 
two) of high-grade otoro sushi. The Mediterranean stock of bluefin, historically a larger population than the 
North American one, has declined drastically as well. Indeed, most Mediterranean bluefin fishing consists of 
netting or “seining” young wild fish for “outgrowing” on tuna “ranches.” Which was why the Greenpeace 
craft had just deployed off Malta: a French fishing boat was about to legally catch an entire school of tuna, 
many of them undoubtedly juveniles. 
 
Oliver Knowles, a 34-year-old Briton who was coordinating the intervention, had told me a few days earlier 
via telephone what the strategy was going to be. “These fishing operations consist of a huge purse-seining 
vessel and a small skiff that’s quite fast,” Knowles said. A “purse seine” is a type of net used by industrial 
fishing fleets, called this because of the way it draws closed around a school of fish in the manner of an old-
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fashioned purse cinching up around a pile of coins. “The skiff takes one end of the net around the tuna and 
sort of closes the circle on them,” Knowles explained. “That’s the key intervention point. That’s where we 
have the strong moral mandate.” 
 
But as the Zodiacs approached the French tuna-fishing boat Jean-Marie Christian VI, confusion engulfed the 
scene. As anticipated, the French seiner launched its skiffs and started to draw a net closed around the tuna 
school. Upon seeing the Greenpeace Zodiacs zooming in, the captain of the Jean-Marie Christian VI issued a 
call. “Mayday!” he shouted over the radio. “Pirate attack!” Other tuna boats responded to the alert and arrived 
to help. The Greenpeace activists identified themselves over the VHF, announcing they were staging a 
“peaceful action.” 
 
Aboard one Zodiac, Frank Hewetson, a 20-year Greenpeace veteran who in his salad days as a protester 
scaled the first BP deepwater oil rigs off Scotland, tried to direct his pilot toward the net so that he could 
throw a daisy chain of sandbags over its floating edge and allow the bluefin to escape. But before Hewetson 
could deploy his gear, a French fishing skiff rammed his Zodiac. A moment later Hewetson was dragged by 
the leg toward the bow. “At first I thought I’d been lassoed,” Hewetson later told me from his hospital bed in 
London. “But then I looked down. ” A fisherman trying to puncture the Zodiac had swung a three-pronged 
grappling hook attached to a rope into the boat and snagged Hewetson clean through his leg between the bone 
and the calf muscle. (Using the old language of whale protests, Greenpeace would later report to Agence 
France-Presse that Hewetson had been “harpooned.”) 
 
“Ma jambe! Ma jambe!” Hewetson cried out in French, trying to signal to the fisherman to slack off on the 
rope. The fisherman, according to Hewetson, first loosened it and then reconsidered and pulled it tight again. 
Eventually Hewetson was able to get enough give in the rope to yank the hook free. Elsewhere, fishermen 
armed with gaffs and sticks sank another Zodiac and, according to Greenpeace’s Knowles, fired a flare at the 
observation helicopter. At a certain point, the protesters made the decision to break off the engagement. “We 
have currently pulled back from the seining fleet,” Knowles e-mailed me shortly afterward, “to regroup and 
develop next steps.” Bertrand Wendling, the executive director of the tuna-fishing cooperative of which the 
Jean-Marie Christian VI was a part, called the Greenpeace protest “without doubt an act of provocation” in 
which “valuable work tools” were damaged. 
 
But the main damage that took place that day was indisputably to the bluefin. After the encounter, the 
fishermen aboard the Jean-Marie Christian VI transferred the fish alive into a holding cage and slowly towed 
them away. Soon those tuna would be brought to feeding pens where they will spend at least several months 
putting on weight. Afterward, they will be slaughtered and sent to Japan, where 80 percent of the world’s 
Atlantic bluefin tuna are eaten with oblivion. 
 
THERE ARE TWOreasons that a mere fish should have inspired such a high-strung confrontation reminiscent 
of Greenpeace’s early days as a defender of whales. The first stems from fish enthusiasts who have for many 
years recognized the particular qualities of bluefin tuna — qualities that were they land-based creatures would 
establish them indisputably as “wildlife” and not just another “seafood” we eat without remorse. Not only is 
the bluefin’s dense, distinctly beefy musculature supremely appropriate for traversing the ocean’s breadth, but 
the animal also has attributes that make its evolutionary appearance seem almost deus ex machina, or rather 
machina ex deo — a machine from God. How else could a fish develop a sextantlike “pineal window” in the 
top of its head that scientists say enables it to navigate over thousands of miles? How else could a fish 
develop a propulsion system whereby a whip-thin crescent tail vibrates at fantastic speeds, shooting the 
bluefin forward at speeds that can reach 40 miles an hour? And how else would a fish appear within a mostly 
coldblooded phylum that can use its metabolic heat to raise its body temperature far above that of the 
surrounding water, allowing it to traverse the frigid seas of the subarctic? 
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Yes, bluefin tuna are warmblooded. 
 
That bluefin can be huge — 10 feet and more than a thousand pounds — is a side note. For those of us who 
have seen their football silhouettes arise and vanish in less than a blink of an eye or held them alive, their 
hard-shell skins barely containing the surging muscle tissue within, they are something bigger than the space 
they occupy. All fish change color when they die. But with tuna the death shift feels more profound. Fresh 
from the water, their backs pulsing neon blue, their bellies gleaming silver-pink iridescence, they seem like 
the ocean itself. 
 
And in a way they are, which explains the second reason bluefin have come to possess such totemic power. 
For bluefin tuna and all species of tuna are the living representation of the very limits of the ocean. Their 
global decline is a warning that we just might destroy our last wild food. 
 
In prehistoric times, the hunting of fish began close by, in freshwater rivers and lakes and coastal ocean 
waters. But as human populations grew, easily accessed grounds fell short of demand. By the late Middle 
Ages, European stocks of freshwater fish and near-shore ocean species proved insufficient. By then, Basque 
and Viking fisherman had already moved on to the continental shelves off Canada, ushering in the Age of 
Cod — an age that escalated until the late 20th century, when some of the largest fishing vessels ever built 
devastated the once-two-billion-strong stock of cod on the Canadian Grand Banks. But there were still new 
places to fish. In the 1980s and ’90s, virgin fishing grounds were found in the Southern Hemisphere, and 
supplies of replacement fish like New Zealand hoki and Chilean sea bass helped seafood supplies keep pace 
with demand. 
 
But appetites continued to outstrip supply. Global seafood consumption has increased consistently to the point 
where we now remove more wild fish and shellfish from the oceans every year than the weight of the human 
population of China. This latest surge has taken us past the Age of Cod and landed us squarely in the Age of 
Tuna. Fishing has expanded over the continental shelves into the international no-man’s territory known as 
the high seas — the ocean territory that begins outside of national “exclusive economic zones,” or E.E.Z.’s, 
usually 200 nautical miles out from a country’s coast, and continues until it hits the E.E.Z. of another country. 
The high seas are owned by no one and governed by largely feeble multinational agreements. According to 
the Sea Around Us project of the University of British Columbia’s Fisheries Center, catches from the high 
seas have risen by 700 percent in the last half-century, and much of that increase is tuna. Moreover, because 
tuna cross so many boundaries, even when tuna do leave the high seas and tarry in any one nation’s territorial 
waters (as Atlantic bluefin usually do), they remain under the foggy international jurisdiction of poorly 
enforced tuna treaties. 
 
The essentially ownerless nature of tuna has led to the last great wild-fish gold rush the world may ever see. 
The most noticeable result of this has been the decline of the giant Atlantic bluefin tuna. But the Atlantic 
bluefin is just a symptom of a metastasizing tuna disease. The United Nations’ Food and Agriculture 
Organization reports that 7 of the 23 commercially fished tuna stocksare overfished or depleted. An additional 
nine stocks are also threatened. The Pew Environment Group’s tuna campaign asserts that “the boats seeking 
these tuna are responsible for more hooks and nets in the water than any other fishery.” 
 
Tuna then are both a real thing and a metaphor. Literally they are one of the last big public supplies of wild 
fish left in the world. Metaphorically they are the terminus of an idea: that the ocean is an endless resource 
where new fish can always be found. In the years to come we can treat tuna as a mile marker to zoom past on 
our way toward annihilating the wild ocean or as a stop sign that compels us to turn back and radically 
reconsider. 
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“WE FIND OURSELVESin a precarious situation.” So wrote Ritchie Notar, a co-owner of the internationally 
acclaimed Nobu restaurant chain, to Greenpeace U.K. back in 2008 after Greenpeace intensified its tuna-
defense efforts and put forward the idea that bluefin should no longer be served at Nobu’s establishments. 
“We are dealing with thousands of years of cultural customs,” Notar continued in correspondence Greenpeace 
forwarded to me. “The Japanese have relied on tuna and the bounties of the sea as part of their culture and 
history for centuries. We are absolutely appreciative of your goals and efforts within your cause, but it goes 
far beyond just saying that we can just take what has now all of a sudden been declared an ‘endangered’ 
species off the menu. It has to do with custom, heritage and behavior.” 
 
Many nations have contributed to the Atlantic bluefin’s destruction. Europeans and North Africans do most of 
the catching and ranching of the fish in the world today. The United States continues to allow bluefin fishing 
in its waters even though the Gulf of Mexico-spawned stock is considered by many scientists to have entered 
into full-scale collapse. But it is Japan, the world’s largest bluefin importer, that has taken perhaps the most 
aggressive pro-tuna-fishing position, sometimes assisted by Westerners like Ritchie Notar, who declaim the 
country’s long tuna-eating tradition. But history shows that Japan’s stake in tuna fishing is recent and, more 
important, part of the same endgame that has dragged all of humanity into the Age of Tuna. Before 1800, 
Japanese tuna sushi didn’t even exist. 
 
Trevor Corson is an East Asia scholar turned popular nonfiction writer and author of the 2007 book “The 
Story of Sushi,” and for select groups he will act as a “sushi concierge,” hosting dinners often at the Jewel 
Bako Japanese restaurant in Manhattan’s East Village, one of which I attended this past winter. A Corson-
guided meal aims to reveal the historical truth of tuna and to represent the very different fish that were the 
staples of sushi in earlier times. Plate by plate I watched as Corson walked a group of Manhattan 
professionals through a traditional Edo-period meal of snappers, jacks and other white-fleshed, smaller fish 
that most definitely did not include “red” tuna. Afterward, Corson sent me an excerpt from a 1999 Japanese 
anthology titled “Fish Experts Teach the Secrets of the Deliciousness of Fish” to further underline his point. 
“Originally, fish with red flesh were looked down on in Japan as a low-class food, and white fish were much 
preferred,” one of the book’s contributors, Michiyo Murata, writes. “Fish with red flesh tended to spoil 
quickly and develop a noticeable stench, so in the days before refrigeration the Japanese aristocracy despised 
them, and this attitude was adopted by the citizens of Edo [old Tokyo].” Other Japanese scholars like the 
sushi historian Masuo Yoshino confirm this. Murata, meanwhile, goes on to note that tuna were introduced 
into sushi only 170 years ago, when a large catch came into Edo one season. On that day a local sushi chef 
marinated a few pieces of tuna in soy sauce and served it as “nigiri sushi.” The practice caught on. 
Occasionally a big bluefin became sushi, but Corson notes these fish were nicknamed shibi — “four days” — 
because chefs would bury them for four days to mellow their bloody taste. 
 
By the 1930s, tuna sushi was commonplace in Japan, but demand could be met by local supplies of tuna, 
including the Pacific bluefin species, which dwells in Japan’s coastal waters. It was World War II that took 
tuna fishing to the next level. “To recover from the devastation of the war,” Ziro Suzuki, formerly of the 
Japanese Far Seas Research Laboratory, wrote me, “Japanese fishermen needed more tunas to secure food for 
domestic demand and also to earn more money by exporting tunas for canning industries in Europe and the 
U.S. Those needs urged the expansion of fishing grounds outside of the historic grounds of the western 
Pacific.” But this next fishing expansion was technological as well as territorial. Throughout the postwar 
period, the Japanese perfected industrial long-lining, a practice that employs thousands of baited hooks. In the 
1970s Japanese manufacturers developed lightweight, high-strength polymers that were in turn spun into 
extensive drift nets that could be many miles long. Though drift nets were banned in the high seas by the early 
’90s, in the 1970s hundreds of miles of them were often deployed in a single night. When drift nets and long 
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lines were coupled with at-sea freezing technology invented around the same time, Japanese fishermen were 
able to fish the farthest reaches of the oceans while keeping their frozen tuna sushi-ready for as long as a year. 
 
A major yield of all of this Japanese fishing effort was yellowfin tuna. Though they ate bluefin, Japanese did 
not hold them in high regard before the 1960s, and it took a confluence of socioeconomic factors in both 
Japan and the West to bring bluefin to the fore. By the late 1960s, sportfishing for giant bluefin tuna was 
starting in earnest off Nova Scotia, New England and Long Island. Like the Japanese at the time, North 
Americans had little regard for bluefin on the plate, usually discarding them after capture. 
 
Bluefin sportfishing’s rise, however, coincided with Japan’s export boom. In the 1960s and ’70s, Japanese 
planes stuffed with electronics unloaded in the U.S. and returned empty — a huge waste of fuel. But when a 
Japanese entrepreneur realized he could buy New England and Canadian bluefin for a song, he started filling 
up all those empty cargo holds with tuna. Exposure to beef and other fatty meats during the U.S. occupation 
had already drawn the Japanese to appreciate bluefin’s fatty belly (otoro, in sushi terms). The Atlantic bluefin, 
the biggest bluefin, became the most favored of all. This appreciation boomeranged stateside when Americans 
started to develop their own raw-fish habit in the late 1970s. 
 
Added to the already significant fishing pressure from the tuna canning industry, Japan’s and now the West’s 
sushi jones has come to stress populations of large tuna around the world, starting with the most 
environmentally sensitive Atlantic bluefin but with the risk of spreading to other species. In fact, one 
subpopulation of Atlantic bluefin has already vanished after heavy fishing by Japanese long-liners: The 
bluefin that used to congregate off Brazil disappeared in the early bluefin boom of the 1970s. The remaining 
Atlantic bluefin stocks are trending similarly, and the two other species of bluefin — the Pacific, which 
ranges between California and Japan, and the southern bluefin, which plies the waters around Australia — are 
not far behind. In the United States, the direct fishing pressure on bluefin continues — but perhaps a larger 
problem is that a large quantity of North American bluefin are caught accidentally as “by-catch” when 
industrial long-liners deploy their legions of hooks in search of yellowfin tuna over the bluefin’s spawning 
grounds in the Gulf of Mexico. By law, nearly all bluefin caught as by-catch must be dumped back into the 
sea. Usually by that point they are already dead. 
 
All of this has led the bluefin to become a cause célèbre among conservation groups and the target of several 
organized “save the bluefin” campaigns. None of them have influenced Japanese consumers. In the case of 
Nobu, after numerous exchanges with Greenpeace, the sushi restaurant’s owners remained unpersuaded of the 
need to stop serving the fish. Their only concession was a haiku-esque warning on the menus of its London 
eateries: 
 
“Bluefin tuna 
 
Is an environmentally threatened species 
 
Please ask your server for an alternative.” 
 
Willie Mackenzie of Greenpeace U.K. responded angrily in a note to Ritchie Notar: “Despite the assurances 
that you take these issues seriously and that you want Nobu to be a leader in this field, you have essentially 
tried to abdicate responsibility by suggesting that it is down to your customers to decide if they want to eat an 
endangered species.” 
 
AWAY FROM RESTAURANT menus and the entree preferences of individual consumers, more far-ranging 
choices are presenting themselves to humanity than picking a California roll or a sliver of otoro. These are 
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choices that will shape the fate of not just Atlantic bluefin tuna, not just all tunas, but all the great sea 
creatures — sharks, swordfish, marlin, even whales. For every one of these animals is highly migratory and 
roams the high seas, the vast, ownerless seascape that makes up some 60 percent of the oceans. 
 
Until the 1970s, fishing in the high seas tended to be based on the principles of Hugo Grotius’s 1609 treatise 
“Mare Liberum” — a document that advocated free use of the oceans by all. But in the last 40 years, 
Grotius’s “free sea” has grown progressively more circumscribed. Today, high-seas and highly migratory fish 
are overseen by 18 regional fisheries-management organizations. These “consensus-oriented” institutions, in 
which each member nation has equal status, can be guided more by political horse-trading than by sound 
science. A former chairman of the scientific committee of the International Commission for the Conservation 
of Atlantic Tunas (or Iccat), the body responsible for Atlantic bluefin, told me, “Even though scientific advice 
says you should stick to a specific catch number, in order to negotiate a deal they tend to nudge that number 
over a little bit.” That little nudge can be enough to put a population of tuna in jeopardy. 
 
In 2008 Iccat set Atlantic bluefin catch limits that were nearly double what its own scientists recommended. 
Conservationists howled, and the quotas were reduced sharply. But by the time Iccat met again, in November 
2009, environmentalists had come to home in on the historic mismanagement of Atlantic bluefin, many of 
them arguing that a simple reduction in catch quotas for the coming fishing season was not enough — that in 
fact a zero-catch quota was the only thing that would stave off the fish’s extinction. Iccat rejected the zero-
quota idea. This in turn forced a much more high-pitched confrontation this spring between parties like Japan, 
which seems to feel that fishery-management problems can be resolved within the status quo, and those who 
are looking to take the high seas in a profoundly different direction. 
 
The debate was joined when delegates gathered this past March in Doha, Qatar, for a meeting of the United 
Nations Convention on the International Trade in Endangered Species of Flora and Fauna, or Cites 
(pronounced SY-tees). It was a meeting that, for fish, could have been as important as the 1982 meeting of the 
International Whaling Commission that voted to establish a moratorium on commercial whaling worldwide. 
For if conservationists got their way, Atlantic bluefin would be included in the Cites treaty’s Appendix One 
— a result that would ban the international trade of the tuna and put them under the jurisdiction of the same 
U.N. body that oversees tigers, white rhinos and giant pandas. It would be the beginning of a process that 
would transition Atlantic bluefin tuna from seafood to wildlife. 
 
It is precisely this kind of recasting that happened with whales in the 1980s, and Japan was intent on avoiding 
a similar recategorization with Atlantic bluefin tuna. As Masanori Miyahara, the director of the Fisheries 
Agency of Japan, put it to me: “Cites Appendix One is too inflexible . . . once a species is listed in a Cites 
appendix, it will never be delisted or down-listed as the history of Cites clearly shows.” In other words, once a 
fish becomes wildlife, it will stay wildlife. A Cites treaty would also allow those countries that happen to have 
bluefin in their territorial waters to continue to catch them for their own market while excluding all the other 
treaty member nations — a result that Masanori would surely find not only unfair but also capable of leading 
to further overfishing. (The European Union has indicated it will continue to catch its allowable quota even if 
a Cites resolution is passed.) 
 
Japan’s touchiness about fairness on the high seas is understandable given its dependence on seafood. Its per 
capita seafood consumption is among the highest of any industrialized country. And Japan has not been blind 
to the problems that come with overfishing and excessively large fishing fleets. Indeed, in the last few years it 
has tried to rein in its industrial fishing effort, decommissioning vessels, literally pulling hooks out of the 
water. But this has failed to resolve another problem of the Age of Tuna. Just as the industrialized countries 
are starting to realize the need for more sensible management of the high seas, developing countries are 
heading in the opposite direction. “Developing countries firmly believe they have a right to expand their 
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fisheries and that developed countries should reduce their fishing effort to compensate,” Ziro Suzuki wrote 
me. “In the process of trying to resolve the conflict of interest, the stocks become overfished, and overall 
fishing effort grows to an unacceptable level. . . . It’s really just another example of the North-South problem, 
just like CO2 emissions.” 
 
The conflict between the developing and developed world plays an increasingly greater role in tuna 
negotiations, and at a certain point it is hard to figure out who is manipulating whom in an intrigue involving 
175 countries, each trying to game the system. Representatives from both the WWF and the Pew Environment 
Group told me of a curious imbroglio as the Qatar Cites meeting neared its vote on bluefin. Japanese 
delegation members supposedly told African representatives that European bluefin fleets would relocate to the 
coast of Africa and catch African yellowfin tuna if the Cites bluefin motion passed. This despite the fact that 
European vessels are geared up specifically for bluefin fishing and lack the capacity to pursue yellowfin. 
Masanori Miyahara of the Fisheries Agency of Japan dismissed this claim as “completely wrong and 
unfounded. We never told such a thing to anybody. We even haven’t thought such an idea, ever.” 
 
True or not, African nations lined up with Japan. After Libya and Sudan forced a vote, the Atlantic bluefin’s 
Cites Appendix One listing was rejected by a large majority. 
 
Delegates flew away from Qatar with the status quo in place. The monthlong bluefin purse-seining season set 
earlier by Iccat for the Mediterranean would stand as it was with quotas above what many scientists had 
recommended. A month after the Cites meeting, BP’s Horizon Deepwater oil rig collapsed into the sea and 
spewed oil into the only bluefin spawning ground in the Americas just as the few remaining North American 
stock giant bluefin were preparing to mate in the Gulf of Mexico. Though the U.S. National Marine Fisheries 
Service has been deeply critical of the Mediterranean bluefin catch — in 2007, it went so far as to call for a 
moratorium — it has been noncommittal about the American fishery. When I asked the Fisheries Service if it 
would consider closing the bluefin season on the heels of the BP spill, I was offered a statement, part of 
which, recast in verse form, has an almost Nobu-type haiku quality: 
 
“N.O.A.A. Fisheries is carefully monitoring 
 
The spawning of bluefin tuna in the Gulf of Mexico 
 
By collecting larval samples and analyzing reports from scientific observers.” 
 
It seems then that no single nation is ready to commit to a sustainable future for the fish. Some would argue 
that extirpation might just have to be the bluefin’s fate. Other, smaller tuna might be better suited to industrial 
exploitation. The bigeye and yellowfin tuna generally grow faster and spawn earlier. And indeed these lesser 
tuna are already starting to fill in for the bluefin’s absence. In the United States most Americans usuallyend 
up eating bigeye when they order otoro — the fatty zebra-striped flesh that fetches the highest price on most 
sushi menus nowadays. But major populations of bigeye tuna are also declining. Should they go away, it’s 
hard to say what would come next. 
 
we get ourselves out of the Age of Tuna with our moral center and our food supply intact? Can we develop a 
civilized hunter-gatherer relationship with tuna and indeed with all other fish and reach a point of equilibrium 
with our last wild food? Can the management bodies that have overseen the collapse of the most magnificent 
food fish we’ve ever known be trusted to manage what is left in its wake? 
 
The answer depends on where you fall on the fairly broad political spectrum of the world’s different tuna 
watchers. The Fisheries Agency of Japan maintains that “Japan is committed to ensure the recovery” of the 
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Atlantic bluefin and has stipulated it will support a complete shutdown of the bluefin fishery at next fall’s 
Iccat meeting, should the scientific committee recommend it. Greenpeace meanwhile has punted on the 
bluefin political process. “Others have failed our oceans,” Oliver Knowles told the press as he prepared his 
mini armada off Malta, “so Greenpeace will act.” Greenpeace is calling for a radical realignment of the high 
seas, to take stewardship away from regional fisheries-management organizations and establish 40 percent of 
the world’s ocean territory as a marine reserve, a kind of Antarctica-style agreement with shades of whale, 
where nations, instead of bargaining over quotas, would simply not be able to do any fishing at all in large 
areas of the oceans. Most other environmental organizations are behind the marine-reserve idea, but they vary 
in opinion on how big those reserves should be. The Blue Ocean Institute calls for a five-year moratorium on 
Atlantic bluefin fishing everywhere. TheWWF further advocates that the industrial fishing methods that 
spread during the Age of Tuna — the drift nets, long lines, purse seines and spotter planes — be done away 
with. In their view, the “artisanal” single-hook-and-line fishing practices of old are the only way to 
sustainably hunt big and naturally scarce predators like bluefin. 
 
But if we are to embark on a global project of ramping down tuna fishing, what are we to eat? 
 
Until the modern era, the response to wild-game decline has been a primitive one: widespread destruction of 
the animals that can’t stand up to our hunting followed by the selection of a handful of ones that we can tame. 
Out of the many mammals that our forebears ate before the last ice age, humans selected four — cows, pigs, 
sheep and goats — to be their principal meats. Out of all the many birds that darkened the primeval skies, 
humans chose four — chickens, turkeys, ducks and geese — to be their poultry. 
 
And indeed, this is a process that is taking shape rapidly with fish. Atlantic salmon are now commercially 
extinct throughout almost the entirety of their range but have become one of the most widely farmed fish in 
the world. 
 
But while leaps have been made in taming marine fish, tuna, particularly bluefin tuna, may not make very 
much sense for the farm. Bluefin ranching as it is practiced in the Mediterranean, and with the Pacific bluefin 
in Japan and the southern bluefin in Australia, rightly faces strong environmental criticisms since it relies on 
catching juveniles from the wild and denies those baby bluefin a chance to reach adulthood and breed. Now, 
however, the final steps of fully taming or “closing the life cycle” of bluefin tuna are under way, which will 
make it possible for bluefin to be grown from an egg in a laboratory to a full-size adult. In such a system, an 
isolated “domestic” family of bluefin can be established that need not have any interaction with the wild at all. 
For several years Japan has been producing small amounts of closed-life-cycle Pacific bluefin (known as 
Kindai tuna in the market). In Europe and Australia, scientists have used light-manipulation technology as 
well as time-release hormone implants invented by the Israeli endocrinologist Yonathan Zohar to bring about 
the first large-scale captive spawning of Atlantic and southern bluefin. 
 
But there are considerable complications ahead. As Richard Smullen, an Australia-based feed-company 
specialist working to come up with a suitable diet for farmed bluefin, explained: “The thing is the metabolic 
rate of these fish is very high compared to other fish; they swim fast, they heat their brains and vital organs 
and are warmer than the surrounding water, so this is energetically expensive. An analogy is like trying to 
feed an ultramarathon runner — they have the potential to eat a lot and not put on any weight.” Though 
Smullen says that it is possible to bring feed-conversion ratios for bluefin down, currently it may take 15 
pounds of feed to produce a single pound of tuna, roughly 10 times as much as is needed for farmed salmon. 
 
As fisheries decline globally, more and more countries are trying to replace their wild fish with farmed ones. 
Today 30 million tons of small forage fish are removed from the oceans yearly, with the majority of it going 
to feed farmed fish. If we end up farming bluefin on the same scale as we now farm salmon, the tuna, with its 
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poor feed-conversion rate, may end up taking the food of the remaining wild fish that we haven’t yet got 
around to catching. 
 
In addition there is little evidence to suggest that taming a species saves its wild forebear. Tiger farms in 
China have not halted tiger declines in the wild. Hundreds of millions of farmed Atlantic salmon have not 
stanched wild Atlantic salmon’s continued decline. Just because we can tame something doesn’t mean we 
should. The example of whales again rises. As the science historian D. Graham Burnett points out in a coming 
book on the Save the Whales movement, collaborations between American nuclear scientists and marine 
biologists were once proposed in the 1960s whereby tropical atolls, leveled by nuclear testing, could be used 
as giant corrals for the commercial farming of cetaceans. But fortunately for the whale — and I think for us 
too — we have come to see the whale not as something we fish for, not as something we farm, but as 
something we appreciate and maybe empathize with. Instead of expanding our stomachs or our wallets, 
whales have expanded our consciousness, our very humanity. So we have to ask ourselves, is there any 
rational argument for humans to eat bluefin tuna, wild, ranched or farmed? Is the fish really so special that no 
substitute will do? If the Japanese adapted to a higher-fat diet in half a century, could they and all sushi lovers 
not shift gears again and adapt to a sustainable diet? 
 
It was in answer to these questions that I went looking for a farmed fish that could satisfy tuna-eaters at the 
sushi bar. A fish that had the dense “bite” of tuna but with a smaller ecological footprint — a Volkswagen 
instead of a Hummer. 
 
My search led me to the coast of the Big Island of Hawaii, where I motored with a tall, optimistic Australian 
named Neil Anthony Sims. As we donned wetsuits, fins and scuba tanks, Sims rejoiced in telling me tales of 
his adopted land. Eventually we spat in our masks, adjusted our regulators and dived into the water above 
Sims’s farm — a huge underwater ziggurat that is the center of his company, Kona Blue Water Farms. 
 
Until recently, most of the fish we’ve chosen to domesticate have been accidents. Salmon, striped bass, trout 
— we have chosen those species because we knew them as wild game. We seldom considered their biological 
profiles or whether they jibed well with the ecological limitations of a crowded planet. 
 
But Neil Sims was a fisheries biologist before he was a fish farmer. And it was his direct personal experience 
with the limitations of fisheries management that persuaded him that fish farming, done right, was a better 
choice than fish catching. 
 
Sims began his career in the remote Cook Islands of the South Pacific. There he was responsible for managing 
a giant snail called a trochus that produces an attractive pearly shell, valuable to native jewelers. Over half a 
decade, he implemented numerous management strategies. Nothing worked — not even shortening the 
harvest season drastically. The day after one season ended, he came across a bare-chested Polynesian elder 
who had pulled his dugout canoe onto the beach. Sims looked inside the boat and saw it filled with trochus. 
 
“I yelled at him,” Sims remembers. “Then he yelled at me. He started to cry. Then I started to cry, and then 
the old bugger finally says: ‘Why? Why did you close the season? There are still some left!’ ” This moment 
prompted him to look beyond fishing, to an entirely different approach. 
 
Sims was drawn to Hawaii, with its deep near-shore waters and strong currents — attributes favorable to 
aquaculture that he believed could make ocean farming sustainable. But the fish farming he found on arrival 
in Hawaii didn’t impress him. “People were trying milkfish and mullet,” Sims recalled. “They start with the 
letter ‘m’ and they’re all really kind of hmmmmm in the mouth, if you know what I mean.” Sims found the 
fish too bony and small, with loose, mushy flesh. This was important. Sims’s long-standing beat in the South 
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Pacific had persuaded him that “there was an opportunity for a high-value, sushi-quality fish,” a fish that 
could fit into the dense-flesh category that the Age of Tuna had cultivated in Japan and indeed throughout the 
developed world. 
 
After parsing many species he came across Seriola rivoliana. Known in Hawaiias kahala, it is a speedy, firm-
fleshed animal of the same family as yellowtail and amberjack. They are only very distantly related to tuna 
and do not have tuna’s ruby red color, but they still have dense flesh and could easily pass for white albacore 
sushi. The fat content in Sims’s farmed kahala is around 30 percent, and indeed it is the presence of fat that 
accounts for much of a sushi fish’s tunalike flavor. 
 
Sims was further intrigued when he found that kahala had barely been fished commercially. In their wild form 
kahala can carry ciguatera poison — a toxin sometimes deadly to humans that kahala ingest when they feed 
around coral reefs. But when kahala are isolated away from reefs and fed a traditional aquaculture diet of soy 
and fishmeal, they are ciguatera-free. (Sims asserts that ciguatera has never been detected in the flesh of his 
fish.) Since they have not been fished commercially, wild kahala populations are large and unlikely to be 
severely damaged through interaction with farmed fish. Moreover, kahala are much more “feed efficient” than 
tuna. The amount of fish required to produce a pound of kahala ranges from 1.6 pounds to 2 pounds, an order 
of magnitude better than bluefin. And Sims recently began feed trials using diets that contain no directly 
harvested forage fish. Lastly, unlike tuna, which require a tremendous investment in spawning technology, 
kahala are naturally fecund: they breed frequently, at least weekly, throughout the year. 
 
THERE ARE, OF COURSE, those who would disagree with Sims’s approach. When I asked Casson Trenor, 
author of the 2009 book “Sustainable Sushi,” for his impression of the kahala as a farmed fish, he responded 
that the farming of any carnivore is “fighting the current.” “You may have a farm that has a more efficient 
protein ratio,” Trenor wrote me, “but produces more waste streams. Perhaps you have a feed pellet that 
knocks your feed conversion ratio down to 1 to 1, but you continue to host a rampant parasite infestation. . . . 
We need to identify fish that through their physiology and life history actually lend themselves to clean 
farming operations.” Trenor’s own compromise is to serve wild “small format” tuna like skipjack or albacore, 
fish that he feels can embrace the “principles of seasonality, local awareness and sustainability” that sushi 
originally expressed before it was “transformed through cultural misinterpretation and overzealous 
globalization into exactly the opposite.” 
 
But as I plunged into the calm blue waters off Kona and inflated my diving vest to gain equilibrium in the 
water column, I couldn’t help thinking that in a world of environmental evils prosecuted against fish, the 
farming of a more efficient carnivore than a bluefin under the stewardship of a knowledgeable, 
environmentally conscious biologist was a good deal better than the rapacious industrial harvesting of “large 
format” tuna. Looking down at this “cathedral” of fish, as Sims called it, the possibility of a certain balance 
presented itself. Using technology developed over the last 10 years, Kona Blue has constructed diamond-
shape cages that can be moored in the open ocean away from sensitive coastal areas. As I glided down, past 
the fish swimming in unison in their net pen, I felt a cautious optimism. The site of these pens had been 
carefully chosen; the swift currents meant that nutrientsdid not accumulate below the pens. And regular 
monitoring has found the fish to have no internal parasites, unlike the wild kahala. Sims’s commitment to 
transparency is also encouraging. He regularly posts water-quality reports on his Web site and presumably 
will do the same as the operation expands. 
 
Sims waved me over to the side of the net pen. I floated above him, close enough to see that the fish actually 
seemed to recognize him. In what he would later describe to me as the “rock-star effect,” the fish crowded to 
be close to him. Sims spread his arms out wide and seemed to take in their adulation. 
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Sims has trademarked his kahala with the name Kona Kampachi — “Kona” for its point of origin, 
“Kampachi” for the similaranimal in Japan. They retail for $18 to $20 a pound in fillet form and to date have 
a tenuous foot in the market. Production reached more than a million pounds in 2008, about a third of the 
amount of bluefin caught in American waters that year. After a hiatus during most of 2009 and the first part of 
2010 while Sims reconfigured his cages, the product will be reintroduced this July with even more capacity. 
Kona Kampachi may not have the rich ruby color of tuna (a color that is often enhanced artificially by 
“gassing” with carbon monoxide), but it is an extremely pleasant sushi experience. It satisfies the sashimi yen 
that has been created over the last 30 years — the yen for the firm, energy-rich musculature of a fast-
swimming open-ocean fish. 
 
Can we embrace a new set of species that we don’t know intimately in their wild form? Can we come to an 
understanding of which fish work for us as “seafood” and which fish don’t? I would hope so. The survival of 
the wild ocean could very well depend on it. I took one more look at Neil Sims floating with arms 
outstretched, his kahala finning in the current, each one mutely appraising this conductor of a silent concert. 
The only sound was the whir of bubbles rising by my ears. 
 
SEAFOOD. HOW MANY species suffer those two mean English syllables? Other languages are no kinder. 
Romance European cultures use the expression “sea fruit,” while Slavs say “sea gifts.” So-called vegetarians 
rue the killing of farmed terrestrial animals but regularly eat wild fish. Kosher laws mandating merciful 
animal slaughter don’t apply to fish. 
 
These thoughts were in my head recently when I got perhaps my last look at a wild bluefin tuna, just a month 
before the Deepwater Horizon rig exploded and collapsed into the Gulf of Mexico. I was 20-odd miles off the 
coast of Cape Hatteras, N.C., aboard the Sensation, a vessel chartered by the Tag-a-Giant Foundation, a 
nonprofit organization trying to decode the complex migration patterns of the bluefin and help lay the 
scientific foundation for the fish’s protection. Tag-a-Giant had been fishing for a couple days, and many 
people had sat in the fighting chair I now occupied, reeling in tuna after tuna. But for me this was a first. I had 
never caught a bluefin before. 
 
In the past I would have wanted to savor the fight, to do battle with the fish with lighter, more “sporting” 
tackle. But considering everything I’d learned about tuna, humans and the chances of the great fish’s survival, 
it suddenly seemed infinitely more appropriate to fight this tuna with the full expression of humanity’s power. 
For in the end tuna are no match for us. We have in this final phase of exploitation achieved dominion over 
the entirety of the watery world, from inland lakes and rivers to the littoral zone to the continental shelf out to 
the abyssof the high seas. Sitting in the huge fighting chair with the huge rod and reel, in the well of the huge 
sportfishing vessel, it was inescapably apparent who had the edge. 
 
As my bluefin breached, one of the scientists opened a door at the stern of the boat. A blue vinyl mat was laid 
down on the deck. The fish came through the door, still “hot,” banging its tail excitedly. But in an instant a 
biologist named Andre Boustany placed a moist cover over the tuna’s giant eye and a hydration hose in its 
mouth. The tuna motor mellowed, and at last the fish was beatifically still. 
 
“Do you want to tag him?” Boustany asked me. 
 
I took the sharp four-inch needle from his hand and positioned it just behind the fish’s dorsal fin. Pricking the 
skin slightly I started to pull my hand away. 
 
“No,” Boustany said, “you gotta really stick it in there.” 
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Applying more pressure, I felt the needle slide into the flank, felt the resistance of the dense sushi flesh, raw 
and red and most certainly delicious. But for the first time in my life I felt tuna flesh for what it was: a living, 
perfect expression of a miraculous adaptation. An adaptation that allows bluefin to cross oceans at the speed 
of a battleship. An adaptation that should be savored in its own right as the most miraculous engine of a most 
miraculous animal, not as food. 
 
Perhaps people will never come to feel about a tuna the way they have come to feel about whales. Whales are, 
after all, mammals: they have large brains; they nurse their young and breed slowly. All of that ensconces 
them in a kind of empathic cocoon, the warmth of which even the warmest-blooded tuna may never occupy. 
But what we can perhaps be persuaded to feel, viscerally, is that industrial fishing as it is practiced today 
against the bluefin and indeed against all the world’s great fish, the very tigers and lions of our era, is an act 
unbefitting our sentience. An act as pointless, small-minded and shortsighted as launching a harpoon into the 
flank of a whale. 
 
Paul Greenberg is a frequent contributor to the magazine. This article is adapted from his book “Four Fish: 
The Future of the Last Wild Food,” which will be published next month by Penguin Press. 
 
http://www.nytimes.com/2010/06/27/magazine/27Tuna-t.html?th&emc=th 
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The Next Crisis: Public Pension Funds 
By ROGER LOWENSTEIN 

 
 
 
Ever since theWall Street crash, there has been a bull market in Google hits for “public pensions” and 
“crisis.” Horror stories abound, like the one in Yonkers, where policemen in their 40s are retiring on $100,000 
pensions (more than their top salaries), or in California, where payments to Calpers, the biggest state pension 
fund, have soared while financing for higher education has been cut. Then there is New York City, where 
annual pension contributions (up sixfold in a decade) would be enough to finance entire new police and fire 
departments. 
 
Chicken Little pension stories have always been a staple of the political right, but in California, David Crane, 
the special adviser to Gov. Arnold Schwarzenegger, says it is time for liberals to rally to the cause. 
 
“I have a special word for my fellow Democrats,” Crane told a public hearing. “One cannot both be a 
progressive and be opposed to pension reform.” The budgetary math is irrefutable: generous pensions end up 
draining money from schools, social services and other programs that progressives naturally applaud. 
 
In California, which is in a $19 billion budget hole, Calpers is forcing hard-pressed localities to cough up an 
extra $700 million in contributions. New York State, more creatively, has suggested that municipalities 
simply borrow from the state pension fund the money they owe to that very fund. 
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Such transparent maneuvers will not conceal the obvious: for years, localities and states have been skimping 
on what they owe. Public pension funds are now massively short of the money to pay future claims — 
depending on how their liabilities are valued, the deficit ranges from $1 trillion to $3 trillion. 
 
Pension funds subsist on three revenue streams: contributions from employees; contributions from the 
employer; and investment earnings. But public employers have often contributed less than the actuarially 
determined share, in effect borrowing against retirement plans to avoid having to cut budgets or raise taxes. 
 
They also assumed, conveniently enough, that they could count on high annual returns, typically 8 percent, on 
their investments. In the past, many funds did earn that much, but not lately. Thanks to high assumed returns, 
governments projected that they could afford to both ratchet up benefits and minimize contributions. What a 
lovely political algorithm: payoffs to powerful, unionized constituents at minimal cost. 
 
Except, of course, returns were not guaranteed. Optimistic benchmarks actually heightened the risk, because 
they forced fund managers to overreach. At the Massachusetts pension board, the target was 8.25 percent. 
“That was the starting point for all of our investment decisions,” Michael Travaglini, until recently its 
executive director, says. “There is no way a conservative strategy is going to meet that.” 
 
Travaglini put a third of the state’s money into hedge funds, private equity, real estate and timber. In 2008, 
assets fell 29 percent. New York State’s fund, which is run by the comptroller, Thomas DiNapoli, a former 
state assemblyman with no previous investment experience, lost $40 billion in 2008. Most funds rebounded 
when the market turned, but they remain deep in the hole. The Teachers’ Retirement System of Illinois lost 22 
percent inthe 2009 fiscal year. Alexandra Harris, a graduate journalism student at Northwestern University 
who investigated the pension fund, reported that it invested in credit-default swaps on A.I.G., the State of 
California, Germany, Brazil and “a ton” of subprime-mortgage securities. 
 
The financial crash provoked a few states to lower their assumed returns. This will better reflect reality, but it 
will not repair the present crisis. Before the crash, retirement systems were underfinanced (they did not have 
sufficient funds to pay promised benefits), but the day of reckoning was distant. Moreover, the pain was 
indirect. Taxpayers were not aware that pension debts caused teachers to be laid off — only that schools had 
fewer teachers. 
 
Postcrash, the horizon has condensed. According to Joshua Rauh of the Kellogg School of Management at 
Northwestern, assuming states make contributions at recent rates and assuming they do earn 8 percent, 20 
state funds will run out of cash by 2025; Illinois, the first, will run dry in 2018. 
 
What might budgets look like then? Pension obligations are a form of off-balance-sheet debt. As funds 
approach exhaustion, states will be forced to borrow to replenish them. Some have already done so. Thus, 
pension obligations will be converted into explicit liabilities (think of a family’s obligation to pay for 
grandma’s retirement being added to its mortgage). According to Rauh, if the unfinanced portion of all public 
pension obligations were converted to debt, total state indebtedness would soar from $1 trillion to $4.3 
trillion. 
 
Such an explosion of debt would threaten desperate governments with bankruptcy. Alternately, states could 
try to defray pension costs from their operating budgets. Illinois, once its funds were depleted, would be 
forced to devote a third of its budget to retirees; Ohio, fully half. This would impoverish every social (and 
other) program; it would invert the basic mission of government, which is, after all, to serve constituents’ 
needs. 
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States really have no choice but to further cut spending and raise taxes. They also need to cut pension 
benefits. About half have made modest trims, but only for future workers. Reforming pensions is painfully 
slow, because pensions of existing workers are legally protected. There is, of course, no argument for 
canceling a pension already earned. But public employees benefit from a unique notion that, once they have 
worked a single day, their pension arrangement going forward can never be altered. No other Americans 
enjoy such protections. Private companies often negotiate (or force upon their workers) pension adjustments. 
But in the world of public employment, even discussion of cuts is taboo. 
 
Recently, states have begun to test the legal boundary. Minnesota and Colorado cut cost-of-living adjustments 
for existing workers’ pensions; each faces a lawsuit. But legislatures need to push the boundaries of reform. 
That will mean challenging the unions and their political might. 
 
The market forced private employers like General Motors to restructure retirement plans or suffer bankruptcy. 
Government’s greater ability to borrow enables it to defer hard choices but, as Greece discovered, not even 
governments can borrow forever. The days when state officials may shield their workers while subjecting all 
other constituents to hardship are fast at an end. 
 
Roger Lowenstein, an outside director of the Sequoia Fund, is a contributing writer and author of “While 
America Aged,” among other books. 
 
http://www.nytimes.com/2010/06/27/magazine/27fob-wwln-t.html 
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Where Do Gadgets Really Come From? 
By ROB WALKER 
 
 
Armed with our laptops and smartphones, our apps and Twitter accounts, 
consumers enjoy previously unimaginable access to marketplace information and 
sometimes even power. The Web crackles with peer reviews; with the right 
mobile device we can scan a bar code of something at the mall and compare the 
price with far-flung retail rivals. And we can vent and maybe achieve some 
satisfaction. Remember the online video of the slumbering Comcast repairman? 
Remember when the consultant and writer Jeff Jarvis blogged his unhappy laptop 
experiences into what became the “Dell Hell” public-relations nightmare? Add it 
all up, and it’s a significant shift, a “transparency triumph,” as 
Trendwatching.com put it not long ago. 
 
On the other hand, every so often there’s a stark reminder of how opaque the 
relationship between us and our many purchases remains. You might own a 
device made by Dell, Hewlett-Packard or Apple, for instance, but had you heard 
of Foxconn Technology before multiple suicides by workers became a big news 
story? Foxconn’s factories in Shenzhen, China, with an estimated 400,000 
employees, manufacture products for all three of those familiar tech names; the 
company has also reportedly made devices, equipment or components for 
Nintendo, Amazon, Cisco and others. It’s surprising enough, perhaps, that 
objects from such distinct brands are all produced by a single company. And as I 
read the stories speculating about whether working conditions played some role 
in the bizarre rash of suicides, I considered my own ever-proliferating gadget 
cache, wondering if any of my electronics came from a Foxconn facility. 
 
I still don’t really know, because as far as I can tell, there’s no app for that. It’s 
not hard to find big-picture (and ideologically charged) assessments of global 
manufacturing, but when I asked the executive director of China Labor Watch if 
there was an easy way for a typical consumer to find out whether a specific 
device had, for instance, come from a Foxconn facility, he said no. I was 
reminded of the massive pet-food recall three years ago: while it involved dozens 
of brands, much of the food came from one low-profile Canadian manufacturer. 
(The problem was eventually linked to tainted wheat gluten, leading to the 
indictment of two Chinese companies and an American importer.) We’re 
accustomed to finding what we want with a simple click, but a lot remains murky 
until bad news pushes it into the open. 
 
The point here is not to demonize foreign manufacturing in general or Foxconn 
in particular, but to ask some questions: What if finding out where and how our 
stuff was made was as easy as finding the lowest price or peer opinions? What 
impact would it have on consumer choices? Wouldn’t that be a more meaningful 
form of transparency in a global economy? 
 
There are some efforts to offer consumers information beyond the familiar best 
deals. At ProjectLabel.org, you can type in the name of a company and receive 
numerical scores on matters like “worker treatment” and “waste management,” 



 
Sistema de Infotecas Centrales                                                                                                               Universidad Autónoma de Coahuila              
 
                                                                                                     
 
 

 
 

 Infoteca’s E-Journal                                                                                                                                               No. 122 August 2010 
 
 
 
 

54

based on a combination of published reports and user votes. GoodGuide.com offers health, environment and 
“society” scores, based on its own database, for 65,000 products — even accessible with a bar-code-scanning 
iPhone app. And some companies offer their own information. The Gap, for example, publishes a lengthy 
report with summary assessments in various categories of its roughly 1,500 production sites in more than 50 
countries. On one level it’s admirable that the company discloses, for instance, that as of 2008, 11.8 percent of 
its Southeast Asia factories received a “needs improvement” rating. But as a practical matter, how does that 
relate to your specific T-shirt or the khakis you’re considering? 
 
In fairness, the supply chain for global companies that make electronics or apparel or furniture can be 
surrealistically complex. Yet when something exceptional like a recall or labor scandal happens, the 
connections to familiar brands are made pretty quickly. China Labor Watch, which was critical of Foxconn in 
the past, promptly encouraged consumers to write to the manufacturer’s famous-name clients urging that they 
“take immediate steps” to push their supplier to make life better for its workers. Following the unwanted 
attention, Foxconn raised worker salaries, among other measures, so maybe a peek into the normally opaque 
systems that manufacture the wares of well-known brands does make a difference. 
 
If so, I suspect it’s the specificity that matters; knowing something about a particular laptop or pair of 
sneakers or pet food resonates with consumers more than an aggregate score or a big-picture summary. 
Imagine an open-source effort emerging to make that brand/production relationship much less opaque than it 
is. I don’t expect that most consumers would actually turn every impulse buy into a research project, but I bet 
it would change the way brands scrutinize their supply chains if they knew that every thing we buy was really, 
truly transparent. 
 
http://www.nytimes.com/2010/06/27/magazine/27FOB-consumed-t.html?ref=magazine 
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David Mitchell, the Experimentalist 

By Wyatt Mason 
 
 
As the Eyjafjallajokull Volcano was spewing plumes of ash into European airspace in April, shuttering 
airports and stranding millions, the British novelist David Mitchell, a tall, gracious, high-spirited man of 41, 
was marching me across a long, flat tidal beach near his home in Ireland’s West Cork. Along the way, he told 
me a story about the perils of humility. “I had a short and rather valuable lesson,” Mitchell said after a 
morning on the beach, “one of these warnings that the universe gives you on a platter sometimes. I’d done an 
event in New Zealand at a very large auditorium, hundreds of people, and I was kind of pleased with it; it had 
gone well. A woman came up to me afterwards, a medievalist at the university there, and she said, ‘Have you 
heard of the humility topos?’ I said no. She explained that, in the medieval era, humility was seen as a great 
virtue. The humility topos was used for these abbots — you can think of a good one in Eco’s ‘Name of the 
Rose’ — who were actually monsters of arrogance, but were always banging on about how humble they were 
— ‘Just like our lord Jesus Christ. We serve him in humility’ — when they were the least humble people you 
can find in history. Some even became pope. And the woman looked at me and said, ‘Watch out for the 
humility topos.’ And then sort of disappeared in a puff of smoke.” 
 
I asked him what he thought the woman was responding to. 
 
“I’m from a time and place,” Mitchell said after some deliberation, “where bigheadedness was a really savage 
crime, and you’d get cut down for it by your peers and parents. I’m not from a milieu where high-register 
language or philosophical ideas were welcome. So my stage persona is self-effacing. Though it was a little 



 
Sistema de Infotecas Centrales                                                                                                               Universidad Autónoma de Coahuila              
 
                                                                                                     
 
 

 
 

 Infoteca’s E-Journal                                                                                                                                               No. 122 August 2010 
 
 
 
 

56

harsh of the woman in New Zealand — and I felt a bit unjustly bruised — I actually was pleased as well. She 
gave me the idea that you shouldn’t present a persona of cultivated pretensionlessness. False modesty can be 
worse than arrogance.” 
 
If Mitchell stands accused of unbridled self-effacement — and a week spent in his company provides 
persuasive evidence to support such a charge — it should also be said that a little arrogance from the man 
might not be out of place. Since the appearance of his debut novel, “Ghostwritten,” in 1999 — a fifth, “The 
Thousand Autumns of Jacob de Zoet,” is being published this week — Mitchell’s writing has been compared 
with that of Tolstoy, Dostoyevsky, Twain, Sterne, Joyce, Nabokov, Pynchon, Salinger, Chandler, DeLillo, 
Murakami, William Gibson and Ursula K. LeGuin — a baker’s dozen that begins to suggest both the heights 
of hyperbole scaled by Mitchell’s admirers and the Hydra-headed nature of his novelistic output. Mitchell’s 
novels have featured a global and historical sweep unusual for writers of his generation.They are set 
everywhere from contemporary Japan and London to the 19th-century South Seas to California in the 1970s 
to dystopic distant futures — sometimes all in the same novel. Though recognizably the work of the same 
writer, no two Mitchell novels resemble each other in form: each is written as though remaking from scratch 
what a novel can be — and half of them have been finalists for the Man Booker Prize. And though Mitchell’s 
books are said to have only a cult following in the U.S. —“cult following” apparently now defined as 
“400,000 books in print” — they are read in 19 languages and are bestsellers in England, where his latest, 
released in May, made its debut at No. 1 after just three days in stores. Mitchell’s readership is also 
uncommonly diverse, comprising “Mitchell Geeks,” who pursue him at readings and with “Lost”-like 
fanaticism trace and trade the references in his books; hip academics who hold conferences on his work; 
filmmakers like the Wachowski brothers (who bought the rights to Mitchell’s third novel, “Cloud Atlas”); 
and, by and by, some of the world’s most lauded writers, among them the Booker Prize winners A. S. Byatt, 
Kazuo Ishiguro and Hilary Mantel and the American literary lights Michael Chabon and Claire Messud. 
 
“Of many new writers one gets excited about,” Ishiguro told me from his home in London, “one says: ‘Well, 
this writing is important because this book gives a voice to an ethnic minority experience. This writing is 
important because it tackles the issue of modernity well or captures a historical period.’ We often get into the 
reflex of ‘this is important because,’ relegating literary worth to some secondary function. But when reading 
David for the first time, I was exhilarated—the exhilaration of being swept along into another, different 
world. It’s sheer joy.” 
 
The joys you initiallyencounter in Mitchell’s books are seemingly straightforward. “Who was blowing on the 
nape of my neck?” begins his debut novel, “Ghostwritten,” a sentence that inevitably makes the reader 
wonder: “Who indeed?” Mitchell’s books always begin with a narrative lure that’s also a human trace — 
someone’s breath, someone’s voice — there to draw the reader in. “Cloud Atlas,” which has sold in the 
neighborhood of a million copies worldwide, begins, “Beyond the Indian hamlet, upon a forlorn strand, I 
happened on a trail of recent footprints.” In this way, Mitchell could be said to resemble any thousand 
novelists, but it is what Mitchell does once hehas put us on a story’s path that sets him recognizably apart. 
 
“About 30 pages into the manuscript of ‘Cloud Atlas,’ ” David Ebershoff, Mitchell’s American editor, told 
me in his office in Manhattan this spring, “I came to a page that ends in the middle of a sentence. At the time I 
had an unreliableassistant, and I thought: She can’t even make a decent photocopy — she messed up the 
pagination! I was out of town for the weekend, and I really wanted to read it, and I figured I’d work out what 
was missing. And so I kept going and,” Ebershoff said, laughing, “I saw what he was doing.” 
 
What Mitchell was doing was writing a novel not quite like any that had come before it, and one that defeats 
tidy summary. “Cloud Atlas” consists of five false starts, a sequence of unfinished novellas, each set in a 
different place and time, each with a distinct form: the South Pacific in the 1850s, through the travel journal 
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of a notary out of Melville; Belgium in 1931, in a composer’s letters to a lover as if by Christopher 
Isherwood; California in the 1970s, via a detective story told in the styleless style of an airport thriller; 
England of the present day, in the voice of a crass publisher who wouldn’t be a stranger to a Martin Amis 
novel; and, in a nameless state in a dystopic future, a transcript of testimony given by a most unusual slave. 
As the five narratives unfold chronologically — each a story of betrayal and theft, of manipulation and deceit, 
of human opportunism in its most base and basic forms — each breaks off at some brittle, cliffhanging, 
character-revealing moment, whereupon the next novella begins, until it, too, breaks off, and then the next. . . 
. 
 
This proves less perplexing — and more pleasurable — in the reading than in the parsing, for Mitchell takes 
great care to blaze a second narrative trail, a detective story with the reader cast as investigator, one who’s on 
the trail of connective clues that Mitchell has hidden in plain sight: the narrator of the second section, we soon 
see, is reading the travel journal of the first section; a character in the third section is the recipient of the 
letters of the second; the publisher in the fourth receives the manuscript of the detective novel that constitutes 
the third; and on, each subsequent section in some way inheriting the last. And then, after the fractured fifth, 
after we’ve been led to believe we’re about to receive another link in the chain of openings and undercurrents, 
a sixth novella arrives, one that — at last — comes to an unbroken end. Its voice speaks from a 
postapocalyptic future on an Earth where stories of our storied civilizations past are all that remain of works 
and days, and then only as fragments, like those we’ve been reading. This is where the human race and its 
predatory nature will lead us, the novella would seem to suggest, while at the same time the novel is arguing 
otherwise. For that postapocalyptic fate is not the end of “Cloud Atlas,” merely its middle. The second half of 
the novel is the mirror image of the first, offering, in reverse order, conclusions to each of the novellas that 
turn out not to be unfinished but interrupted. By the time we reach the novel’s final page, we have traveled 
back to the journey that began in 1850, that of a man following footsteps into the unknown, a future that 
might lead to our end but that, just as possibly, the novel’s fluid form suggests, could lead anywhere, even to 
that most unlikely destination: salvation from ourselves. 
 
Although the themes in “Cloud Atlas” weren’t new — the English novel has been exploring various degrees 
of human rapaciousness from “Moll Flanders” to “Bleak House” to “Atonement” — Mitchell had found a 
new form for their dramatization. Formal ingenuity, though, is just one feature of Mitchell’s excellence and, 
as Michael Chabon wrote in an e-mail message, not the most significant: “Mitchell has to catch you and hold 
you and keep you reading through what initially appear to be a series of more or less unrelated fragments. It is 
only his gift for making sentences, and his equally strong gift for framing characters, that enable him to play 
his marvelous game with narrative structure.” 
 
When writing is great, Mitchell told me of the books he loved as a reader, “your mind is nowhere else but in 
this world that started off in the mind of another human being. There are two miracles at work here. One, that 
someone thought of that world and people in the first place. And the second, that there’s this means of 
transmitting it. Just littleink marks on squashed wood fiber. Bloody amazing.” 
 
David Stephen Mitchell was born in Lancashire, England, not far from Liverpool, in the sleepy coastal village 
of Ainsdale, in January 1969. “One of my earliest memories,” Mitchell told me over lunch on another 
cloudless spring day in the storybook-pretty seaside resort of Inchydoney near his home, “has to do with the 
moon. You know how beautiful the moon is in the morning when it’s white, and even the craters are blue, the 
same blue as the sky? Well, I remember Mum looking up and just saying: ‘There are men up there right now, 
Dave. Right now, there are men walking on the moon.’ It’s a really cool story if it was ’69, but I would have 
been 6 months old. Must have been a later Apollo mission.” Mitchell paused. “Nabokov has this lovely thing 
in ‘Speak Memory,’ early memories being like a train going through a mountainous region. There are 
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moments of light, and as you move forward the light gets longer. So that’s one of the early, early flashes: 
‘There are men up there right now.’ ” 
 
That many of Mitchell’s memories of this era involve solitariness and sensation-seeking makes sense: he 
didn’t speak until he was 5. His parents, visual artists who worked in various commercial industries 
(porcelain, pottery, graphic design) were worried something was wrong. They took him to a speech therapist. 
“I remember going to the office and playing with toys — children always remember toys. This was around 
’73-’74, the very early days of child behavioral psychology. Words like ‘autism’ weren’t in common use. 
How they decided I was in the clear I don’t know, but I started speaking right before I started school.” 
 
Mitchell hadn’t been speaking very long before he once again fell quiet. By age 7, he developed a stammer. 
“Most people think stammering and stuttering are the same, but they’re as different as diarrhea and 
constipation,” says Jason Taylor, the 13-year-old narrator of Mitchell’s fourth novel, “Black Swan Green.” 
“Stuttering’s where you say the first bit of the word,” Jason continues, “but can’t stop saying it over and over. 
St-st-st-stutter. Like that. Stammering’s where you get stuck straight after the first bit of the word. Like this. 
St . . . AMmer!” Mitchell recalls the first word that he stammered on: “ ‘Napoleon,’ though what a kid that 
age would have been doing with ‘Napoleon,’ I have no idea.” Mitchell stammers to this day. If you speak to 
him for an hour, you won’t notice, but over the course of a day you’ll notice P’s and N’s that will sometimes 
hang him up, briefly, pausing him but not impeding his routine eloquence. “Having a stammer is like being an 
alcoholic,” he has said. “You never actually lose it; you just come to a more practical accommodation with it 
— and my working accommodation as a child was just not to say very much.” 
 
With the stammer, Mitchell began “to live inside myself,” books filling the gap that the stammer had opened. 
“There were far fewer books just for kids then, in the same way there were fewer TV programs,” he told me. 
“But it also sort of made it easier to navigate in a way. Most bookstores would have a shelf or two with kids’ 
books. And they’d be the same in any bookshop in the country. Kids these days don’t know their bounty.” 
Among his favorites were the Willard Price adventure books. “They’d be highly politically incorrect now. 
Amazonian adventure. South Sea adventure. Two brave young white boys from New York, actually. And 
they’d go all over the world, defeat evil plots and loot the local ecosphere for their father’s zoo back in New 
York State.” Adventure fiction led to misadventure, the postapocalyptic science fiction novels of John 
Wyndham, which Mitchell says fed an early paranoid streak. In the quiet Malvern hills of Worcestershire 
where the family lived when Mitchell was a teenager, he worried about nuclear annihilation, wrote verse and 
dreamed of escape. 
 
It wasn’t until Mitchell turned 18 that he got his first taste of adventure that didn’t come from a book or on a 
map: he backpacked with a girlfriend through India and Nepal for two months. The trip was a significant 
experience for Mitchell. “I was standing on a busy interjunction in New Delhi with the traffic and the din and 
the scooters and the bikes and the elephants and the cows, and I remember thinking: These people have got 
something that we’ve lost. Our traffic rules and sanitation and systems make life easier and more convenient, 
ensure longer lifespans and perhaps a fairer society. But these things come at a cost, and the cost is what I felt 
there. There’s a velocity and density of life there that you don’t get in the West, and that I found 
oxygenating.” 
 
In the fall of 1987, Mitchell began his undergraduate studies at the University of Kent, reading English and 
American literature. Becoming a writer was a distant glimmer. “I think I wrote a few short stories. But I know 
that they weren’t any good and no longer exist. I knew you had to practice, put in your 10,000 hours.” Nor 
was Mitchell a particularly motivated student. “Books played second fiddle. I was really interested in girls, in 
getting my heart broken and fixing it again. Even when I concentrated on books, I didn’t want to spend time 
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in books about Mark Twain’s Mississippi. I wanted Mark Twain’s Mississippi, to spend time there. Which is 
to say I didn’t care about the sources. I didn’t care about the writers.” 
 
Jan Montefiore, a professor of 20th-century English literature at Kent and a close friend of Mitchell’s, tells a 
different story of his university years from her perspective as his former tutor there. Although Montefiore 
typically discards accumulated administrative paper relating to past students, she says she knew very quickly 
that she should hold onto Mitchell’s. Over the phone from her university office, she read to me from his 
college file. The comments from his professors offer a picture of Mitchell that’s a good deal more evolved 
than that of the distracted skirt chaser. “ ‘Very fine student,’ ” Montefiore read, “ ‘lively. . .creative. . . ,’ and 
this: ‘His essays have been probing and articulate. He does tend to flit away from reality at just the wrong 
moment, but there’s a special dispensation for such a dreamer in my utopia.’ You see, David was very 
modest. Almost too modest.” 
 
Too modest? 
 
“People with great abilities are often arrogant. And he never was. I don’t think he . . . I don’t think he fully 
realized his own talent.” 
 
I asked when she realized Mitchell’s. 
 
“I used to make an announcement,” Montefiore explained, “to my students in seminar that I was always 
looking for baby sitters for my sons. Dave and his then-girlfriend would come over. Dave ended up writing 
bedtime stories for my boys. One included an eagle who spoke in Chaucerianrhyming couplets, another was 
in the style of Raymond Chandler. Real precursors to what he would go on to do in ‘Cloud Atlas.’ They’re 
wonderful in their brio, in the pleasure of their language. I have them here, but I know he wouldn’t want them 
quoted from in The New York Times. Dave sees them as juvenilia.” She read sections from them to me, 
though. They are, in fact, pretty wonderful. “When I saw these,” she continued, “I told him: one of those days 
I’m going to boast about having had you as a student.” 
 
It would be nearly a decade before Montefiore could begin boasting. When Mitchell was in his 20s, he 
worked diligently and quietly, making what he calls “slow, secret steps” on his writing. He didn’t tell people 
he was working on a novel. To earn a living, he taught English as a second language, first in Kent, then in 
Sicily, then in London and finally in Hiroshima, to which, in the mid-’90s, he moved with a girlfriend who 
was from there. Although the relationship soon ended, Mitchell remained in Japan. He could teach a few 
hours a day and have the rest of the time to write. It was not long before he completed a first novel. Made up 
of 365 chapters, one for each day of the year, it centered on a pub that gave the manuscript its title, “The Old 
Moon.” Mitchell describes it as very formalist, with 20 subplots and dozens of characters. After making a 
visit to the Hiroshima library, where he found a copy of the Writers’ and Artists’ Yearbook, he compiled a list 
of agents and publishers whose names he chose based more on their sound than on any sense he had of who 
might be good to contact: he had no contacts. He sent 18 blind query letters with the first three chapters of 
“The Old Moon” to 12 agents and six publishers. The rejection letters poured in. One agent said keep in 
touch. Only one agent said that Mitchell should send him the rest of the book and that if he were coming 
through London they could meet. As it happened, Mitchell was taking six months off from teaching to travel, 
and after he took the Trans-Siberian Railway westbound from China to Moscow, he continued on across 
Europe all the way to West Cork (where many years later he would settle with his wife and their two children, 
a private haven far from the distractions of the literary world. “Our house/kids will be out of bounds,” 
Mitchell told me in an initial e-mail message). While in London, he met the agent, Mike Shaw. 
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“I could see the talent,” Shaw, now retired, told me by telephone. “David could write, but the book was out of 
control and over the top. No structure, many characters. I’d never seen anything so extreme as that first 
typescript from David. So god-awful in one sense and so promising in another. But meeting David was very 
different from the usual meet-the-young-aspiring-writer encounter where one is subject to a piece of 
performance art — a very hard sell. Behind David’s youthful face he was so calm. He’s a very modest man, 
unlike many writers. He listens.” 
 
Shaw told him in no uncertain terms to drop the pub novel. “I had doubts about its quality,” Mitchell told me. 
“But it had taught me the doubts. What writing it had taught me was that it’s not that great a novel after all.” 
And it taught him something more: “I had been trying to prove to myself that I could get over this incredible 
obstacle, this unscalable cliff face of—am I the sort of person who can get a novel written or not? Until 
you’ve written one, it’s just . . . wow. A feat that humans not like you achieve.” 
 
And yet Mitchell had achieved it, and that made all the difference. Shaw suggested that Mitchell focus on 
smaller narrative units, short stories. Mitchell tossed two years of work into a recycling bin, returned to 
Hiroshima and reapplied himself. During this period of work, he met the woman who would become his wife, 
a native of the region and a fellow language teacher. A few months later, he sent Shaw five stories that would 
become the first half of his first published novel, “Ghostwritten.” Shaw was amazed by the change in quality. 
“How he learned so quickly how to structure and stay in control I have no idea. All I can say is that he worked 
— and works — very, very hard.” 
 
“The Thousand Autumns of Jacob de Zoet” bears the fruit of a decade of novelistic effort, the continuing 
work of deciding what a novel can do and be. It marks both a culmination of his concerns as well as a new 
and different mode for their expression. Abandoned are the obvious structural innovations (like “Cloud 
Atlas,” Mitchell’s first two novels were conspicuous for their formal daring). Retained is his focus on how 
civilizations manage or mismanage themselves, and the effects such administration has on their members. 
 
The book is set in late-18th-century Japan during the Edo period and the rule of the shogun, when Japan was 
aninsular state. For 250 years, any attempt to leave the country was considered a capital offense (those who 
succeeded could never return), and no foreigners were allowed on Japanese soil, with one exception: a tiny, 
artificial island called Dejima (literally “out island”), built under orders from the shogun, in Nagasaki harbor. 
It was used as a foreign trading post. Its European residents, however, were not allowed to set foot on the 
mainland. The Dutch East India company became its sole tenant in 1641, its ambition to trade for Japanese 
copper, camphor and silver, its employees effective prisoners of the two-acre landmass. The Japanese initially 
permitted two Dutch ships a year from what is now Jakarta, a bounty reduced to one by 1799, when 
Mitchell’s novel begins. 
 
Mitchell came upon Dejima by accident in 1994, on a visit to Nagasaki, misreading a map and getting off the 
streetcar at the wrong stop. The old settlement was in the process of being restored. Mitchell’s imagination 
caught, and he hoarded the particulars for more than a decade before deciding to write a story set entirely in 
the past. “Historical fiction has a reputation for being lush, sort of Merchant-Ivory,” Mitchell told me. “I 
wanted to take something from detective fiction, with its short lines — James Ellroy particularly, whom I 
love, who will sometimes write a profoundly poetical line, and not in a very high register at all — and write a 
historical novel that had more of that staccato, machine-gun style.” 
 
For fans of Mitchell, it will come as no surprise that there would be a stylistic antecedent to his latest novel 
given the number of writers with whom he’s been compared. If there has been one consistent criticism of 
Mitchell, though, it has been that his virtuosity is mere ventriloquism, a capacity for imitation that suggests he 



 
Sistema de Infotecas Centrales                                                                                                               Universidad Autónoma de Coahuila              
 
                                                                                                     
 
 

 
 

 Infoteca’s E-Journal                                                                                                                                               No. 122 August 2010 
 
 
 
 

61

lacks originality. Montefiore says this criticism misses the point. “I’m tired of hearing that David never writes 
in his own voice,” she told me. “Neither did James Joyce.” 
 
I asked Mitchell why he had forgone the more innovative structural features of earlier books that earned him 
attention as a wizard of form. 
 
“Of my books, this is the novel most preoccupied with human mud,” Mitchell told me. “I’m interested in 
human mud because, as you age, your life gets muddier. As an artist I think you realize that’s where art is art. 
I can only say it in very simple terms because it’s a very simple thing: art is about people, it’s not about 
experimentation.” Mitchell paused. “I was assembling a flat-pack cabinet of bewildering complexity one 
afternoon listening to Tom Stoppard being interviewed on the radio, and at one point he said: ‘Good God. I 
just realized. It’s about people. It’s not about metaphysics!’ The reason we love the books we love — it’s the 
people. It’s the human mud, the glue between us and them, the universal periodic table of the human 
condition. It transcends.” 
 
The novel centers on a Dutch clerk, Jacob de Zoet, and his arrival in and stay on Dejima, a young man who, 
as Mitchell writes, “obeys his instinct to answer truthfully,” a habit that will cause him no end of trouble. 
Mitchell narrated his previous novels almost entirely in the voices of his protagonists. Here, the story unfolds 
in the third person, moving through the consciousnesses of a number of characters — Dutch, Japanese, 
English and Malays — years of research sewn discreetly into the story’s fabric and providing what Mitchell 
calls “a view through the cat flap” at people “who turned to soil a long time ago.” But Mitchell has not 
capitulated entirely to the truths of history. The novel is subtly fantastic as well, finding in a monastery high 
above Nagasaki a whole other reality based on myth and mystery. Despite the apparent conventionality of the 
book, the novel connects with his past books in a way that is anything but conventional: characters from 
earlier novels (Boerhaave, a seaman from “Cloud Atlas” and a boat from that book as well; a “moon gray” cat 
from “Black Swan Green”) have walk-on parts in the new book, and new characters will have roles in books 
to come. The permeable membrane between Mitchell’s books has allowed characters to pass regularly from 
one to the next. I asked Mitchell to what end. 
 
“I’ve come to realize,” he told me during a long walk by his seashore, “that I’m bringing into being a fictional 
universe with its own cast, and that each of my books is one chapter in a sort of sprawlingmacronovel. That’s 
my life’s work, for however long my life lasts. Of course, it’s important that each of the books works as a 
stand-alone, so that readers don’t have to read everything else I’ve written to make sense of the novel in their 
hands. But I write each novel with an eye on the bigger picture, and how the parts fit into the whole.” 
 
Why not a series of discrete novels? 
“I can’t bear living in this huge beautiful world,” Mitchell said, gesturing to the rolling green hills and the 
glittering calm sea, “and not try to imitate it as best I can. That’s the desire and the drive. But it’s maybe 
closer to hunger or thirst. The only way I can quench it is to try to duplicate it on as huge a scale as I can 
possibly do. I want to capture that,” he said, turning in a circle on the sand and gesturing beyond the beach 
and the hills, “all the way around the world and all the way to your home and all the way around and back. I 
want to do all of that here and transmit it through ink.” 
HIS FRONT PAGESRead a chapter from David Mitchell’s new book, “The Thousand Autumns of Jacob de 
Zoet.” nytimes.com/magazine 
Wyatt Mason is a contributing writer for the magazine. His most recent article was on David Simon’s TV 
series “Treme.” 
 
  
http://www.nytimes.com/2010/06/27/magazine/27mitchell-t.html?ref=magazine 
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German TanDEM-X satellite returns first images 
 
Page last updated at 23:14 GMT, Friday, 25 June 2010 00:14 UK 
 
   

 
 
By Jonathan Amos 
Science correspondent, BBC News Baie de Diego (Infoterra) Choppy Indian Ocean waters (yellow) contrast 
with the calm Baie de Diego (blue) 
 
Germany's new radar satellite, TanDEM-X, has returned its first images. 
 
The spacecraft was launched from Kazakhstan on Monday on a mission to make the most precise 3D map of 
the Earth's surface. 
 
The pictures demonstrate the platform is in excellent health and ready to team up with the TerraSAR-X 
satellite launched in 2007. 
 
Together, the pair will trace the variation in height across the globe to a precision of better than two metres. 
Moscow-Sheremetyevo airport (Infoterra) The runways at Moscow-Sheremetyevo airport are strong reflectors 
 
This digital elevation model (DEM) will support a multitude of applications, such as the programming of 
navigation computers in military jets to enable them to fly ultra low. The data will also be given to relief 
workers to show them where an earthquake has wrought most damage in a city. 
 
Infoterra GmbH, the company with exclusive rights to commercialize the TanDEM information, says the 
market for radar products is steadily growing. 
 
The new images depict a landscape in Ukraine, the north of Madagascar, and Moscow. 



 
Sistema de Infotecas Centrales                                                                                                               Universidad Autónoma de Coahuila              
 
                                                                                                     
 
 

 
 

 Infoteca’s E-Journal                                                                                                                                               No. 122 August 2010 
 
 
 
 

63

 
The pictures illustrate neatly the particular specialism of using radar to sense the planet's surface. 
 
In the Madagascan data, for example, the choppiness of the waves in the open stretches of the Indian Ocean 
can be contrasted with the smooth reflection of the radar signal from the enclosed, clam waters of the Baie de 
Diego. 
 
And in the image of Moscow-Sheremetyevo airport, the flat concrete surfaces of the runways appear as black 
lines because the radar beam has been very efficiently reflected away from the satellite. 
Graphic of TanDEM-X (Infoterra) 
 
TanDEM-X is flying in a polar orbit that is ever so slightly inclined to the one occupied by TerraSAR-X, 
some 514km above the planet. 
 
The intention is to make TanDEM-X fly an extremely tight helix around its more established sibling. This 
should be achieved by October. At times, the two satellites will be separated by as little as 200m. 
Ukraine (Infoterra) Fields and forests in Ukraine 
 
The pair's radars work by constantly bouncing microwave pulses off the ground and sea surface. By timing 
how long the signal takes to make the return trip, the instruments can determine differences in height. 
 
The compact orbital dance will give the pair "stereo vision", by enabling them to operate an interferometric 
mode in which one spacecraft acts as a transmitter/receiver and the other as a second receiver. 
 
Three-dimensional image acquisition is expected to start in earnest in January. 
 
The seamless DEM of the Earth's surface will be built up over three years of joint operations. Ultimately, it 
should have a vertical resolution of 1-2m and a spatial resolution of 12m - far superior to any previous global 
data set. 
 
The TerrSAR-X/TanDEM-X venture is operated on the basis of a public-private partnership. The Germany's 
space agency (DLR) owns the hardware; satellite manufacturer EADS Astrium has developed and built the 
technology; and Infoterra GmbH processes and sells the data. 
Advertisement 
 
The two satellites will fly in formation (Video courtesy of EADS Astrium) 
 
Jonathan.Amos-INTERNET@bbc.co.uk 
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An insubordinate general. A soccer mutiny. Why hierarchy matters, even in an egalitarian world. 
 
By Drake Bennett  |  June 27, 2010 
 
 
It’s been a bad week 
for the chain of 
command. First, 
international soccer 
fans witnessed the 
petulant meltdown of 
the French World Cup 
team: Star player 
Nicolas Anelka was 
kicked off the team for 
profanely insulting the 
head coach in the 
locker room midgame, 
and his teammates 
protested his dismissal 
by staging a mutiny — 
refusing to practice 
last Sunday, taking the 
team bus back to their 
hotel, and leaving the abandoned coaching staff to find their own ride. The fractiously underperforming team, 
full of top-flight talent, didn’t make it out of the tournament’s first round. 
 
Then, on Tuesday, General Stanley McChrystal, commander of the US-led NATO security mission in 
Afghanistan, was summoned to Washington to answer for derisive and arguably insubordinate comments he 
and his aides made to a Rolling Stone reporter about several of the senior members of the White House 
national security team — and about President Obama himself, the man who, the Constitution specifies, was 
McChrystal’s ultimate boss. Upon his arrival in Washington, McChrystal was relieved of command. 
 
The two events were not, of course, equal in global import. One was a drama on a sports team, the other may 
alter the course of a war. But both caught the attention of the world as they unfolded. And for all the 
distinctive political and cultural strands that each separately touched on, they both triggered an immediate and 
visceral sense that certain widely understood rules of appropriate behavior had been violated. Notably, in all 
of the commentary that swirled up around the two scandals, it was virtually impossible to find voices rooting 
for the rebellious underdogs, for the “runaway general” or the soccer players who turned on their coach. 
 
What was at stake in each was a very basic idea: deference to the social hierarchy. Where people stand on the 
social ladder is a fact that governs all sorts of daily interactions, as well as how we build organizations, police 
one another’s behavior, and understand our own identity. It’s also something that social scientists are taking 
an increasing interest in. Talk of hierarchy or social rank may sound antiquated, especially in countries like 
America and France that each had its own revolution two centuries ago to overthrow an aristocratic political 
and social order. If all men are created equal, then thinking and talking about rank seems pernicious, a recipe 
for inflated egos on the one hand or crippled self-esteem on the other. 
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But psychologists who study status and power in social settings — and a growing number are — have found 
that human beings, in surprising ways, actually seem to thrive on a sense of social hierarchy, and rely on it. In 
certain settings, having a clear hierarchy makes us more comfortable, more productive, and happier, even 
when our own place in it is an inferior one. In one intriguing finding, NBA basketball teams on which large 
salary differentials separate the stars from the utility players actually play better and more selflessly than their 
more egalitarian rivals. 
 
“Status is such an important regulating force on people’s behavior, hierarchy solves so many problems of 
conflict and coordination in groups,” says Adam Galinsky, a psychologist at Northwestern University’s 
Kellogg School of Management who did the research on social hierarchies on basketball teams. “In order to 
perform effectively, you often need to have some pattern of deference.” 
 
None of this means that unquestioned obedience and institutionally mandated inequality are the building 
blocks of the ideal society. But research into social hierarchy does suggest that a taste for rank is a key part of 
the bundle of traits that make human beings such a successfully social species. Even the most equable among 
us have this inborn human understanding, psychologists say, and a sense of when its codes have been broken. 
That applies not only in situations with strictly delineated chains of command like the military or a pro sports 
team, but in any social situation. Knowing what’s right and wrong is often just a matter of knowing who’s the 
boss. 
 
The French soccer rebellion and the loose words of McChrystal have both been harshly judged in the court of 
public opinion. In France, a nation where everyone from firefighters to doctors routinely goes on strike, the 
World Cup walkout was roundly condemned, with the nation’s newspapers, its former soccer stars, its 
minister of sport, its finance minister, and even President Nicolas Sarkozy expressing outrage. Here in the 
United States, McChrystal, a hugely accomplished soldier in a country ferociously proud of its military, was 
criticized across the political spectrum for his words and the way he allowed them to become public. 
 
In announcing that he had accepted McChrystal’s resignation, Obama said his decision had been a necessary 
one, brought on by the fact that McChrystal’s conduct “undermines the civilian control of the military that is 
at the core of our democratic system.” Civilian control of the military is spelled out in the country’s 
Constitution to prevent the military from taking over — or even unduly influencing — the elected 
government. But in reasserting his authority, Obama was also addressing a more basic human need to know 
who is in charge. 
 
Human beings are social animals, a fact that is central to how we as a species see the world. And like other 
social animals, whether wolves or chickens or chimpanzees, we sort ourselves into rankings. These rankings 
aren’t static, they can change over time, but they impose order on social interaction: In the wild, they create a 
framework for dividing up vital tasks among a group, and because they clearly codify differences in power or 
strength or ability, they prevent every interaction from disintegrating into an outright fight over mates or 
resources — someone’s rank tells you how likely she is to beat you in a fight, and you’re less likely to bother 
her if you already know. 
 
To the extent that explicit social hierarchies are still with us, in the popularity pecking order of high school or 
the restrictive membership policies of certain country clubs, they’re seen as the unfortunate vestiges of an 
earlier era, or the ugly outgrowth of social insecurity. Yet psychologists are finding that our tendency toward 
social hierarchy is at once a more deep-seated and complex impulse than we thought. 
 
For one thing, it turns out that people are ruthlessly clear-eyed judges of their own place in the social 
hierarchy. This is notable because they tend to be poor judges of just about everything else about themselves. 
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Study after study has shown that people are incorrigible self-inflaters, wildly overestimating their own 
intelligence, sexual attractiveness, driving skills, income rank, and the like. But not social status, that they 
turn out to be coldly impartial about. 
 
For example, a team of social psychologists led by Cameron Anderson of the University of California, 
Berkeley ran a study in which strangers were put into groups that met once a week, and were tasked with 
solving various collaborative problems. After each meeting, the participants rated their own status in the 
group and that of their teammates. By and large, people’s self-evaluations matched up with how their peers 
rated them. 
 
The explanation for this, the researchers argue, is that the costs of error are so high: Those few people who 
thought they ranked higher than they actually did were strongly disliked by their teammates. Overestimating 
one’s own intelligence or sex appeal may be simply annoying, but overestimating one’s social position can be 
a ticket to ostracism, and up until relatively recently in the timescale of human evolution, ostracism could 
have serious consequences, even death. 
 
Other research has shown the unexpected dividends that having a clearly delineated hierarchy can pay even if 
it enshrines great status disparities. Studies show a host of physiological benefits to having high status, 
whether you’re a senior partner at a bank or the alpha male in a baboon troop. But while that may come as no 
surprise, there are also findings that suggest people derive psychic benefits from being low-status, as long as 
there’s no question about where they stand. 
 
In a 2003 study by Larissa Tiedens and Alison Fragale, both then at Stanford University, subjects who 
displayed submissive body language were found to feel more comfortable around others who displayed 
dominant body language than around those who also displayed submissive body language — and to like those 
with more dominant posture better, as well. People, it seems, prefer having their evaluation of social hierarchy 
confirmed, even when they see themselves at the bottom of it. 
 
These two linked findings — that people derive comfort from an established hierarchy and that they react 
particularly strongly to those who buck it — may help explain why McChrystal’s insubordinate comments 
and the French soccer mutiny were so compelling as public dramas: They were conflicts over who is in 
charge, and over what punishment the loser would suffer. 
 
Perhaps the strongest, if the most surprising, evidence for the importance of clearly delineated social 
hierarchies is work that suggests that more inequality can make for better teams. While Celtics fans in 
particular have grown used to extolling the virtues of teams without superstars, where any player can be the 
hero on any given night, there’s some evidence that more rigid talent caste systems can actually create more 
teamwork. Galinsky and his fellow researchers found that NBA teams with greater pay disparities not only 
won more, but ranked higher in categories like assists and rebounding, suggesting a higher degree of 
cooperation. The clearer the status imbalance, the researchers argued, the less question there is about where 
one stands. 
 
Good teamwork, in other words, requires a general acceptance of disparity. Everyone knows his job and he 
does it even if he’d rather have someone else’s job. This is what the military is built on, and successful teams 
of all kinds. And that seems to be what General McChrystal and Les Bleus forgot. 
 
Drake Bennett is the staff writer for Ideas. E-mail drbennett@globe.com.   
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Voluntary taxes 
 
Yes, really. The surprising potential of an unlikely plan. 
 

By Rebecca Tuhus-Dubrow  |  June 27, 2010 
 
 
In tax year 2008, the Massachusetts Natural Heritage and Endangered Species Fund received $216,544 in 
taxpayer money to protect threatened species, such as the bald eagle and the marbled salamander. The state’s 
Organ Transplant Fund received $117,654 to help patients who need new kidneys and hearts pay for medical 
care. And the Massachusetts AIDS Fund got $112,939 for research and education relating to the disease. 
 
The functions of these programs differ widely, but they all share one remarkable feature. The taxpayer dollars 
were not wrenched from the pockets of the Commonwealth’s residents. Instead, thousands of Bay Staters 
checked off boxes on their income tax returns opting to contribute to the funds. These people paid, in other 
words, what sounds like the ultimate oxymoron: voluntary taxes. 
 
Though voluntary tax programs could never generate enough money to run a state, more people chip in than 
you might expect (more, that is, than none). And according to some enthusiasts, we could be doing more to 
capitalize on this surprising willingness to give. Voluntary taxes, these thinkers say, offer a politically 
palatable way to raise additional revenue and perhaps even to strengthen Americans’ sense of patriotism and 
citizenship. And in the current political and fiscal climate, lawmakers are frankly desperate for creative 
solutions. 
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Forty-one states already make it possible to donate on their income tax forms; a pending bill in California 
would allow taxpayers to contribute to a fund for the arts. Ian Ayres, a Yale law professor and economist, has 
proposed a voluntary gas tax as a way to reduce oil consumption. In Maine, a recent bill would have 
established an optional sales tax to help save imperiled programs for the elderly and mentally ill. The bill 
failed in the Legislature for technical reasons, but its sponsor, Representative Terry Hayes, doesn’t rule out 
the possibility of introducing a refashioned version. 
 
“What drove it was the need and the political atmosphere,” says Hayes, who heard residents plead for higher 
taxes out of fear of losing programs. “If there were that many people out there who were willing to pay more, 
why not find an avenue for them to do so?” 
 
Of course, now seems like an inhospitable time to be trying any such thing. Hostility toward taxes is, in many 
quarters, intense, finding an outlet in the vociferous Tea Party movement. The president has repeatedly vowed 
not to raise taxes on any but the richest Americans. The deepest recession in more than half a century has 
made people less eager to open their wallets for any avoidable expenditure, let alone a check to the 
government. 
 
And yet the reasons now is a bad time for voluntary taxes are precisely the same reasons it may be a good 
time. Raising taxes is so politically poisonous that it is largely off the table. But government, at all levels, is in 
urgent need of revenue — and many citizens are anxious to preserve government services. If elected officials 
won’t require citizens to pony up, maybe they can at least beg. 
 
Two recent studies by economists at the University of Texas at Dallas suggest that people, at least in the 
context of a lab, are unexpectedly willing to donate to the government. In one experiment, subjects were 
allotted $20 and given the chance to contribute anonymously to private organizations or specific government 
programs. (They got to keep the balance.) On average, they gave 22 percent of their money to the 
government, not much less than the 27 percent they gave to private charities. The authors concluded that 
dislike of taxes may be not just a matter of reluctance to part with our money, or mistrust of the government: 
It may be largely about the lack of control over where exactly our money goes. 
 
“We were blown away that people would give almost as much to government as to private charities,” says 
Catherine Eckel, one of the study’s coauthors. “It’s really the function they support. They don’t really care 
who does the work.” 
 
The concept of voluntary taxation has a long history in this country. Since 1843, the US Department of 
Treasury has maintained an account called Gifts to the United States, a general fund to which people can 
contribute. As of 1961, it’s been possible to donate money specifically to reduce the national debt. (In fiscal 
year 2009, donations exceeded $3 million.) And starting in the late 1970s, states began to include boxes on 
their income tax forms that you could check to make voluntary contributions to various causes; the recipients 
of these funds are both government-run programs and private nonprofits. Other familiar fixtures — state 
lotteries and specialty license plates — are also essentially voluntary taxes. And many public schools accept 
donations, sometimes via excise or property tax forms. 
 
A handful of states also allow people to pay a slightly higher overall rate. In Massachusetts, the standard 
income tax rate is currently 5.3 percent, but residents can choose to pay 5.85 percent. In 2008, surprisingly, 
1,953 taxpayers opted for this rate, generating an extra $231,907. 
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There’s a historic example of an enormously effective program that could be characterized as a voluntary tax: 
war bonds, which helped finance World War II. About 85 million Americans purchased these bonds; the 
government repaid them with interest, but the returns were below-market. If not for war bonds, the 
government would have had to borrow money at high interest rates, but instead, it persuaded citizens to lend it 
money at low interest rates. And buying bonds was marketed as the right thing to do, with celebrity 
endorsements. The government could have raised taxes, but instead it chose to appeal to patriotism and 
engage citizens voluntarily. 
 
Ayres, the Yale Law School professor, cites this precedent as an inspiration for a novel approach to our 
energy crisis: a voluntary gas tax, or “independence bonds.” In this proposal, which he discusses in a 
forthcoming book, “Carrots and Sticks,” you could register a car, and get an initial lump sum — say, $500. In 
exchange, you would agree to pay a tax on every gallon of gas the car consumed, thus creating the incentive 
to use as little gas as possible. 
 
The plan might generate revenue, but the real purpose is to encourage people to drive their cars less, with the 
goals of independence from foreign oil, mitigated climate change, and even fewer fatalities on the road. It 
could appeal to environmentalists, proponents of energy independence, and people who wanted the initial 
cash infusion. There’s one obvious pitfall: Those who already drive less would be more likely to participate. 
But with the right leadership, Ayres says, it could be successfully promoted as the patriotic choice, luring 
enough Americans to have an impact. 
 
“Some of those people would opt into this program because it was the right thing to do,” he says. “You might 
be willing to do that if you knew a good proportion of your fellow citizens were doing it also.” 
 
An example from abroad demonstrates the value of innovative leadership. Antanas Mockus, the former mayor 
of Bogota, Colombia, included voluntary taxation in a larger agenda of experimenting with governance and 
civic engagement. He asked citizens to pay an extra 10 percent in taxes, and about 63,000 people reportedly 
complied. His tenure, which ended in 2003, suggests that when people feel respected by and trusting of their 
government, they might be willing to donate to a general fund. 
 
But as a rule, it seems that giving taxpayers some control over the funds is key. The University of Texas 
economists found that when subjects were permitted to earmark their donations, contributions more than 
doubled. Of a $20 budget, subjects gave on average $1.68 to a general government fund, while forking over 
$5.52 for cancer research and $4.04 for disaster relief. Another important factor, the research found, seemed 
to be which entity was seen as responsible. For instance, though on the whole participants gave somewhat 
larger amounts to private groups, they gave more to the government (at the state level) for education, because 
that is seen as falling under the government’s purview. 
 
The main implication of the research, Eckel believes, is that the government should encourage contributions 
for specific functions. She suggests, for example, that citizens be able to donate directly to particular federal 
agencies. Right now, she says, people might be willing to give to the National Oceanic and Atmospheric 
Administration, which is heavily involved in responding to the Gulf oil spill. Eckel envisions government 
websites adding a mechanism by which you could easily click and donate by credit card, in the manner that 
countless charitable organizations already do. 
 
A significant expansion in this kind of giving would not be without risks. Conceivably, it could offer a new 
way for the wealthy to peddle influence. It also raises questions about the relationship between citizens and 
government. Don’t we elect officials to make informed decisions for us about how to allocate funds? 
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Realistically, any upswing in voluntary taxes is likely to be modest. But even a small change — if the 
opportunities became more available and more conspicuous, and a non-negligible fraction of citizens 
participated — could subtly reshape our conception of government and the citizen’s role. We could see 
paying taxes less as an impotent surrender and more as an assertion of our values, an investment in our 
society, and a means of making a difference, however limited. 
 
“To get bigger dollars out of it, I think you need bigger changes in consciousness,” says Edward McCaffery, a 
law professor at the University of Southern California who studies taxes. “That might be a two-way street. 
People aren’t going to do it more until they have more faith in government. But people aren’t going to have 
more faith in government until they feel they have more stake and agency.” 
 
Perhaps eventually, “We could be a different kind of society where we didn’t think of government in such 
adversarial terms,” McCaffery says. “Things could snowball, you’d have a virtuous cycle.” But, he adds, 
“You still have the possibility of government blowing that trust.” 
 
Rebecca Tuhus-Dubrow is a contributing writer for Ideas. She can be reached at 
rebecca.tuhusdubrow@gmail.com.   
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How to get Johnny to study 
Surprising insights from the social sciences 
 
By Kevin Lewis  |  June 27, 2010 
 
How do we motivate kids — especially kids in rough situations — to want education? Researchers at the 
University of Michigan studied middle school students in Detroit and found that, while almost 90 percent 
expected to go to college, only half wanted a career that actually required education. And this difference was 
critical. Students whose career goals did not require education (e.g., sports star, movie star) spent less time on 
homework and got lower grades. The good news is that the researchers found it was easy to make education 
more salient, and thereby motivate kids. When students were shown a graph depicting the link between 
education and earnings, they were much more likely to hand in an extra-credit homework assignment the next 
day than if they were shown a graph depicting the earnings of superstars. 
 
Destin, M. & Oyserman, D., “Incentivizing Education: Seeing Schoolwork as an Investment, Not a Chore,” 
Journal of Experimental Social Psychology (forthcoming) 
 
The spirit of capitalism 
One of the classic works of sociology is “The Protestant Ethic and the Spirit of Capitalism” by Max Weber, 
who argues that the former facilitates the latter. Scholars have been trying to test this theory ever since, 
typically by analyzing economic patterns at the international level. An ideal scientific test of the theory, 
however, would require randomly indoctrinating one group of people with one religion and another group of 
people with another religion. This is obviously easier said than done, but economists at Cornell and Yale 
universities have figured out a very rough approximation. They recruited over 800 students — including 
Protestants, Catholics, Jews, and atheists — and asked them to take a sentence-unscrambling test. Half of the 
students were given some sentences that contained religious references, as a way to subconsciously activate 
each student’s religious values. The students were then asked to make various economically relevant 
decisions. A few of the findings: Protestants became more willing, but Catholics less willing, to contribute to 
the public good. Catholics also expected others to contribute less and were more willing to take risks. Jews 
were willing to work more for a given wage. 
 
Benjamin, D. et al., “Religious Identity and Economic Behavior,” National Bureau of Economic Research 
(April 2010). 
 
The adult effects of teen consent laws 
Although the rate of abortion climbed in the decade after the US Supreme Court’s Roe v. Wade decision, it 
has since fallen off, and there’s no consensus on why. A new analysis gives 
 
some credit to parental notice and consent laws, which require minors to involve at least one parent in the 
abortion decision. But the surprise is that the laws appear to affect the abortion rates among adults as well. 
The first states to pass parental involvement laws have the lowest abortion rates for adult women and 
experienced the earliest declines, even among conservative states. The authors suggest that parental 
involvement laws have a long-term effect on behavior, changing the choices people make even after they 
become adults. Enacting a parental involvement law in 1994, for example, reduced abortion rates among adult 
women in 2000 by an estimated 9.6 percent. 
 
Medoff, M., “State Abortion Policy and the Long-Term Impact of Parental Involvement Laws,” Politics & 
Policy (April 2010). 
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Increasing consumption by mistake 
In a recent book, titled “Nudge: Improving Decisions about Health, Wealth, and Happiness,” Richard Thaler 
and Cass Sunstein — both esteemed professors and friends of President Obama — advocate for subtly 
manipulating the way choices are framed so as to nudge people towards the socially preferred outcome. Yet it 
seems that not everyone is on board. Economists at UCLA analyzed the energy consumption of customers in 
California who were issued special utility bills comparing their own usage to that of their neighbors, with the 
goal of nudging people to conserve more. Liberals, and those surrounded by liberals, cut back their 
consumption. Conservatives tended to increase their consumption. 
 
Costa, D. & Kahn, M., “Energy Conservation ‘Nudges’ and Environmentalist Ideology: Evidence from a 
Randomized Residential Electricity Field Experiment,” National Bureau of Economic Research (April 2010). 
 
Productivity through hanging out 
The ideal employee is supposed to be singularly focused on his or her job. Taking breaks or socializing at 
work is generally considered a sign of inefficiency. Nevertheless, researchers at the Massachusetts Institute of 
Technology are finding evidence that, to some extent, the opposite may be true. Workers in a large call center 
at a major bank were asked to wear special badges designed by the researchers to track social interaction. Two 
teams of workers were allowed to take breaks together as a group, while two other teams had to take 
staggered breaks (the status quo for workers in the call center). Teams with a simultaneous break developed a 
stronger social bond, and this social bond was associated with higher productivity. 
 
Waber, B. et al., “Productivity through Coffee Breaks: Changing Social Networks by Changing Break 
Structure,” Massachusetts Institute of Technology (January 2010). 
 
Kevin Lewis is an Ideas columnist. He can be reached at kevin.lewis.ideas@gmail.com.   
 
http://www.boston.com/bostonglobe/ideas/articles/2010/06/27/how_to_get_johnny_to_study/ 
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Language police 
A failure I'd love to watch 
 
By Erin McKean  |  June 27, 2010 
 
You may have missed this news, but The Queen’s English Society, self-appointed defenders of proper speech 
and writing since 1972, recently announced plans to set up an Academy of English. 
 
The goal is to guard against “impurities” and “bastardizations” by ruling on what in English is correct, and 
what is simply unacceptable. The academy would be modeled after the Académie Française, which for nearly 
400 years has rigorously policed which words are allowed into official French, as well as similar bodies in 
Spain and Italy. 
 
The idea of an Academy of English isn’t a new one — Jonathan Swift suggested one in 1712, with one of his 
goals being to prevent people from pronouncing words like rebuked with two syllables instead of three (he 
preferred re-buke-ed). But it’s not one that has ever made much progress towards reality. 
 
As a lexicographer, I used to be strongly against the idea of an Academy of English. English is too 
widespread and dynamic, and English speakers too creative, to be reined in by some stodgy committee 
debating whether or not toughicult (tough + difficult) or oneitis (the condition of concentrating romantic 
attention on one person) can be considered “standard English.” 
 
But this recent attempt by the Queen’s English Society has me thinking, cynically, that perhaps this time an 
Academy of English is a good idea. Not because English needs a standards body — or could ever possibly 
obey one — but because I think that, by showing just how ludicrous and unworkable a standards-setting body 
would be, we can get people to think more kindly of English as it is, and stop lamenting that everyone else’s 
language isn’t up to snuff. 
 
The founder of this current incarnation of the “Save English” movement is Martin Estinel, a 71-year-old 
retired translator and interpreter who lives in Switzerland. Part of his motivation for founding the academy 
lies in his discomfort with people who use the word gay to mean anything other than “happy,” and his desire 
to keep any other words from going down the same path. 
 
It’s hard to find anyone under the age of 71 who feels as strongly about gay as Mr. Estinel, and the other 
bugbears of the Queen’s English Society seem just as wrongheaded. The society has taken a stand against 
gender-neutral language (such as chairperson) and the use of the title Ms.; it is strongly opposed to txtspeak 
(though the overwhelming evidence shows that txtspeak is not overtaking standard English), and deplores 
Americanisms. Its battle plan, in other words, is one long rear-guard action against natural language change. 
 
A new academy would (in its own words) “have a body to sit in judgment,” but hasn’t yet nominated anyone 
to do the actual judging. This is where things could get interesting. From my point of view, anything that 
focused our attention on the validity of the rules themselves, rather than on someone supposedly breaking the 
rules, would be a great thing for English. 
 
We would want, of course, a process that unfolded as publicly as possible, starting with written statements of 
what the nominees believe to be standard and nonstandard English. There could be Oxford Union-style 
debates between candidates. Which writers, linguists, and general-purpose pundits would qualify? Who would 
be comfortable even allowing their work to be scrutinized to the extent necessary for their confirmation? 
Since it’s impossible for even the most devout prescriptivist to follow all the rules that he or she espouses (as 
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the linguist Geoffrey Pullum has pointed out, even E.B. White, coauthor of “The Elements of Style,” broke 
his own rules), we could imagine the nominees having to defend first their rules, and then their infractions — 
much to the edification of those watching. 
 
And, of course, we would want the potential academicians to take a public stand on real words — which they 
thought were useful additions to English, and which were pointless fads. They’d have to explain why some 
verbings of nouns were okay (campaign) while others were unacceptable (impact, gift), and exactly who is 
insulted by gender-neutral use of the word dude. There would be hours of discussion about what distinguishes 
a useful new word from vulgar slang or unacceptable jargon. (Bling and top kill alone could occupy entire 
news cycles.) 
 
The UK-based academy is seeking a royal charter, which would imply some degree, however small, of 
governmental authority — and create other delicious questions, like whether it could blackball words from 
government publications, or sell licenses or seals of approval. Considering that they don’t just hand out royal 
charters, however, it’s fair to consider that something of a long shot. 
 
There’s obviously something appealing in the idea of a set of rules for English: Just follow these few precepts 
and no one can criticize you, or so the thinking goes. It works for playing board games. But English is 
(thankfully) messier, wider-ranging, and much too alive to be hemmed in by a set of checklists and “don’ts.” 
So bring on the academy, I say: Let the arguments begin! 
 
Erin McKean is a lexicographer and founder of Wordnik.com. E-mail her at erin@wordnik.com.   
 
 
http://www.boston.com/bostonglobe/ideas/articles/2010/06/27/language_police/ 
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Scientists Grow New Lungs Using 'Skeletons' of Old Ones 
 

 
Research shows that growing new lungs may be possible by seeding embryonic stem cells into "acellular" 
lungs -- organs whose original cells have been destroyed, leaving behind empty, lung-shaped scaffolds of 
structural proteins. (Credit: iStockphoto/Sebastian Kaulitzki) 
 
ScienceDaily (June 28, 2010) — For someone with a severe, incurable lung disorder such as cystic fibrosis or 
chronic obstructive pulmonary disease, a lung transplant may be the only chance for survival. Unfortunately, 
it's often not a very good chance. Matching donor lungs are rare, and many would-be recipients die waiting 
for the transplants that could save their lives. 
 
Such deaths could be prevented if it were possible to use stem cells to grow new lungs or lung tissue. 
Specialists in the emerging field of tissue engineering have been hard at work on this for years. But they've 
been frustrated by the problem of coaxing undifferentiated stem cells to develop into the specific cell types 
that populate different locations in the lung. 
 
Now, researchers from the University of Texas Medical Branch at Galveston have demonstrated a potentially 
revolutionary solution to this problem. As they describe in an article published electronically ahead of print by 
the journal Tissue Engineering Part A, they seeded mouse embryonic stem cells into "acellular" rat lungs -- 
organs whose original cells had been destroyed by repeated cycles of freezing and thawing and exposure to 
detergent. 
 
The result: empty lung-shaped scaffolds of structural proteins on which the mouse stem cells thrived and 
differentiated into new cells appropriate to their specific locations. 
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"In terms of different cell types, the lung is probably the most complex of all organs -- the cells near the 
entrance are very different from those deep in the lung," said Dr. Joaquin Cortiella, one of the article's lead 
authors. "Our natural matrix generated the same pattern, with tracheal cells only in the trachea, alveoli-like 
cells in the alveoli, pneumocytes only in the distal lung, and definite transition zones between the bronchi and 
the alveoli." 
 
Such "site-specific" cell development has never been seen before in a natural matrix, said professor Joan 
Nichols, another of the paper's lead authors. The complexity gives the researchers hope that the concept could 
be scaled up to produce replacement tissues for humans -- or used to create models to test therapies and 
diagnostic techniques for a variety of lung diseases. 
 
"If we can make a good lung for people, we can also make a good model for injury," Nichols said. "We can 
create a fibrotic lung, or an emphysematous lung, and evaluate what's happening with those, what the cells are 
doing, how well stem cell or other therapy works. We can see what happens in pneumonia, or what happens 
when you've got a hemorrhagic fever, or tuberculosis, or hantavirus -- all the agents that target the lung and 
cause damage in the lung." 
 
The researchers have already begun work on large-scale experiments, "decellularizing" pig lungs with an eye 
toward using them to produce larger samples of lung tissue that could lead to applications in humans. They're 
also taking on the challenge of vascularization -- stimulating the growth of blood vessels that will enable the 
engineered tissues to survive outside the special bioreactors that the researchers now use to keep them alive 
by bathing them in a life-sustaining cocktail of nutrients and oxygen. 
 
"People ask us why we're doing the lung, because it's so hard," Cortiella said. "But the potential is so great, 
and the technology is here. It's going to take time, but I think we're going to create a system that works." 
 
Other authors of the Tissue Engineering Part A paper are UTMB research associate Jean Niles, associate 
professor Gracie Vargas, medical student Sean Winston, graduate student Shannon Walls, summer research 
fellows Andrea Brettler and Jennifer Wang, Andrea Cantu of Stanford University and Dr. Anthony Pham of 
Brown Medical School. 
Email or share this story: 
 
    The above story is reprinted (with editorial adaptations by ScienceDaily staff) from materials provided by 
University of Texas Medical Branch at Galveston. 
 
Journal Reference: 
 
1.Joaquin Cortiella, Jean Niles, Andrea Cantu, Andrea Brettler, Anthony Pham, Gracie Vargas, Sean Winston, 
Jennifer Wang, Shannon Walls, Joan E. Nichols. Influence of Acellular Natural Lung Matrix on Murine 
Embryonic Stem Cell Differentiation and Tissue Formation. Tissue Engineering Part A, 2010; : 
100621062342080 DOI: 10.1089/ten.tea.2009.0730 
 
http://www.sciencedaily.com/releases/2010/06/100624092522.htm 
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 Gestational Diabetes Linked to Serotonin and Dietary Protein 
 
ScienceDaily (June 27, 2010) — The cause of diabetes during pregnancy is directly controlled by serotonin, a 
chemical produced by the body and normally known as a neurotransmitter, and is influenced by the amount of 
protein in the mother's diet early in pregnancy, according to new findings of an international team led by 
researchers at UCSF. 
 
The surprise discovery could lead to simple dietary solutions and possible therapeutics for the disorder known 
as gestational diabetes, which if untreated, has serious implications for both mother and child. It also offers 
new insights into possible ways to reverse non-gestational diabetes in its early stages, the researchers say. 
 
The findings are being reported in Nature Medicine. 
 
Scientists have puzzled for decades over the fact that the onset of pregnancy causes a woman to double the 
number of insulin-producing islet cells in her pancreas, according to UCSF Professor Michael German, MD, 
who is senior author of the paper. While that increase ultimately enables the mother to control the flow of 
nutrients to the fetus during its final growth spurt in the third trimester, the islet cell production occurs long 
before those nutrients are actually needed. 
 
Until now, no one has known what caused that change. Clearly, German said, it is not stimulated by the need 
for nutrients at the time it occurs, so something else had to be causing it. That has made it of great interest to 
researchers studying gestational diabetes, in which too little insulin is produced, as well as type I diabetes, in 
which islet cells are killed off. German's team set out to find out why. 
 
Using a genomic analysis of both pregnant and non-pregnant mice, the researchers conducted a broad scan of 
all of the genes that were turned either on or off in the islet cells during pregnancy. At the top of the list, he 
said, was tryptophan hydroxylase (Tph1), the enzyme that produces serotonin from the amino acid 
tryptophan. In the newly pregnant mice, that enzyme rose exponentially. 
 
"This is really novel," said German, who is a member of the UCSF Diabetes Center. "This was not an 
expected finding and we really stumbled upon it. To see a gene go up 1,000-fold that we didn't know was 
involved is very rewarding." 
 
Because serotonin is made from tryptophan -- an amino acid that comes from high-protein foods such as milk, 
eggs, meat and fish -- this result also provides a clear link between the amount and type of protein consumed 
by the mother early in pregnancy and the generation of islet cells needed to protect her against gestational 
diabetes late in pregnancy, when the fetal caloric needs are highest. 
 
Serotonin has been widely studied as a neurotransmitter in the brain for its effects on appetite and mood, 
especially depression, and has generated numerous pharmaceuticals targeting both the receptors and inhibitors 
of the protein. Outside the brain, serotonin also is made in the gut and is critical in blood clotting and in liver 
regeneration. 
 
Due to similarities between the insulin producing cells in the pancreas and certain types of neurons in the 
brain, German's laboratory had been collaborating for years with two faculty members in the UCSF 
Department of Psychiatry: John Rubenstein, MD, PhD, who studies fetal brain development, and Laurence H. 
Tecott, MD, PhD, who focuses on serotonin receptors and was a co-author on this "Nature Medicine" paper. 
Together, the three laboratories had been studying the developmental and functional similarities between 
serotonin-producing brain cells and insulin-producing cells. 
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"We had shown that islet cells had all the 'machinery' for producing serotonin, but we thought it was 
coincidental," German said. "What this paper shows is not only does the gene for synthesizing serotonin 
increase, but also the amount of serotonin in the beta cells increases 1,000-fold during pregnancy." 
 
Beta cells are the specific islet cells that produce and release insulin and make up the majority of the cells 
found in the part of the pancreas known as the islets of Langerhans. 
 
Why that happened was the next question. German said the amount of serotonin rises in the bloodstream 
during pregnancy, but only by about 50 percent. The magnitude of this change, in comparison, indicated that 
it had a local use. 
 
"We looked to see whether beta cells have receptors for serotonin, and in fact they do," he said. "We realized 
that this must be controlling beta cell proliferation." 
 
Sure enough, German added, anything the lab did to inhibit production of serotonin by islet cells, including 
restricting tryptophan in the diet, caused the cells to stop proliferating and led to gestational diabetes in the 
mice. 
 
The researchers discovered that as the hormone prolactin increases at the onset of pregnancy, it activates the 
gene that produces Tph1 in beta cells. That stimulates serotonin receptors and causes beta cells to proliferate, 
generating the increase in insulin. 
 
The research indicates that modulators of the serotonin pathway, including drugs, diet and genetic inheritance, 
may affect the risk of gestational diabetes and, possibly, the long-term risk of developing type 2 diabetes, 
according to the researchers. The dual roles of serotonin in regulating mood and beta cell mass also could 
explain the association of depression with both type 2 diabetes and gestational diabetes, as well as the effects 
of some classes of psychiatric medications on diabetes. The researchers noted that a more complete 
understanding of the function of this pathway could suggest improved methods for both preventing and 
treating diabetes. 
 
The lead author on the paper was Hail Kim, who is a researcher in the UCSF Diabetes Center along with co-
authors Francis C. Lynn, Eric Chak, Takeshi Miyatsuka, Yasuhiro Kosaka, Katherine Yang, Nina Kishimoto 
and Juehu Wang. 
 
Other co-authors include Yukiko Toyofuku, Toyoyoshi Uchida, Yoshio Fujitani, Ryuzo Kawamori and 
Hirotaka Watada, all of the Department of Medicine, Metabolism and Endocrinology, Juntendo University 
Graduate School of Medicine, Tokyo, Japan; Hiroki Mizukami, from the Department of Pathology and 
Molecular Medicine, Hirosaki University Graduate School of Medicine, Hirosaki, Japan; Yoshio Fujitani and 
Soroku Yagihashi, from the Center for Therapeutic Innovations in Diabetes, Juntendo University Graduate 
School of Medicine, Tokyo; and Gerard Honig and Marieke van der Hart, from the UCSF Department of 
Psychiatry. Kawamori is also affiliated with the Center for Beta Cell Biology and Regeneration, and the 
Sportology Center, of the Juntendo University Graduate School of Medicine, Tokyo. 
 
The research was supported by grants from the Larry L. Hillblom Foundation, the Juvenile Diabetes Research 
Foundation, the American Diabetes Association, the National Institutes of Health and the Ministry of 
Education, Sports and Culture of Japan. The authors declare no conflicts of interest. 
Email or share this story: 
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    The above story is reprinted (with editorial adaptations by ScienceDaily staff) from materials provided by 
University of California - San Francisco, via EurekAlert!, a service of AAAS. 
 
Journal Reference: 
 
1.Hail Kim, Yukiko Toyofuku, Francis C Lynn, Eric Chak, Toyoyoshi Uchida, Hiroki Mizukami, Yoshio 
Fujitani, Ryuzo Kawamori, Takeshi Miyatsuka, Yasuhiro Kosaka, Katherine Yang, Gerard Honig, Marieke 
van der Hart, Nina Kishimoto, Juehu Wang, Soroku Yagihashi, Laurence H Tecott, Hirotaka Watada & 
Michael S German. Serotonin regulates pancreatic beta cell mass during pregnancy. Nature Medicine, 2010; 
DOI: 10.1038/nm.2173 
 
http://www.sciencedaily.com/releases/2010/06/100627155120.htm 
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Sea Ice in the Arctic Not Recovering: Another Critical Minimum Forecast 
 

 
Arctic sea ice. (Credit: L. Kaleschke/KlimaCampus) 
 
ScienceDaily (June 24, 2010) — A critical minimum for Arctic sea ice can again be expected for late summer 
2010, according to researchers. 
 
Scientists from the Alfred Wegener Institute for Polar and Marine Research in the Helmholtz Association 
(AWI) in Bremerhaven and from KlimaCampus of the University of Hamburg have now published data in 
this context in the annual issue of Sea Ice Outlook. The online publication compares the forecasts on ice cover 
for September 2010 prepared by around a dozen international research institutes in a scientific "competition." 
The ice reaches its minimum area at this time every year. 
 
The forecast developed by the team from KlimaCampus of the University of Hamburg, i.e. 4.7 million square 
kilometres (km2), is more negative than that submitted by the AWI researchers, who arrived at a figure of 5.2 
million km2. Nevertheless, neither of the two research groups anticipates that the record minimum of 4.3 
million km2 in 2007 will be reached. 
 
Although Arctic ice currently has an area of ten million km2, which is half a million km2 smaller than in 
2007, one cannot directly conclude a new record minimum in late summer. The present ice cover is 
comparable to that in June 2006, a year when more ice area remained in September than in 2007. The decisive 
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factors for the situation in late summer, such as the ice thickness in the central Arctic and further development 
of the weather in summer, are not yet known, however. 
 
There is no reason for an all-clear: scientists basically assume a long-term decrease in sea ice cover for the 
northern polar region in the summers of the coming decades. Even though the trend in terms of area points 
slightly upward (2007: 4.3 million km2, 2008: 4.68 million km2, 2009: 5.36 million km2), the Arctic ice area 
from 1980 to 1990 was constantly greater than seven million km2. 
 
The two teams of scientists prepared their forecasts using different methods. Prof. Rüdiger Gerdes and his 
team from the Alfred Wegener Institute in conjunction with the scientific companies OASys and FastOpt 
jointly developed a model based on observation data from oceanic drift buoys and satellite data on ice 
measurement and ice movement. In the course of the summer the submitted forecast will be repeated on a 
monthly basis taking into account up-to-date weather data. "Currently we calculate that with 80% probability 
the ice cover in September will be between 4.7 and 5.7 million km2. However, the forecast will be more and 
more precise," says Prof. Rüdiger Gerdes. 
 
The forecast developed by the KlimaCampus team headed by Prof. Lars Kaleschke, on the other hand, 
compares the ice area on every day of the year 2010 to that on the respective day from 2009 to 2003 on the 
basis of satellite pictures. The number and size of the ice-free areas, so-called polynyas, are indicators for 
later ice development. These dark ocean areas store solar energy already in early summer and thus 
additionally reinforce further melting during the polar summer, in which the sun no longer disappears, up to 
September. 
 
For more information, see Sea Ice Outlook at http://www.arcus.org/search/seaiceoutlook/index.php 
Email or share this story: 
| More 
 
Story Source: 
 
    The above story is reprinted (with editorial adaptations by ScienceDaily staff) from materials provided by 
Alfred Wegener Institute. 
 
http://www.sciencedaily.com/releases/2010/06/100624112306.htm 
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Improved Telescope Sees Through Atmosphere With Pinpoint Sharpness 
 
The prototype of Hamelinck's mirror system, in one of its assembly steps. (Credit: Roger Hamelinck) 
 
ScienceDaily (June 28, 2010) — A sharp view of the starry sky is difficult, because the atmosphere constantly 
distorts the image. TU/e researcher Roger Hamelinck developed a new type of telescope mirror, which 
quickly corrects the image. His prototypes are required for future large telescopes, but also gives old 
telescopes a sharper view. 
 
The atmosphere contains 'bubbles' of hot and cold air, each with their own refractive index, which distort the 
image. As a result, the light reaching ground-based telescopes is distorted. Hamelinck's system tackles this 
problem with a deformable mirror in the telescope. Under this ultrathin mirror there are actuators, which can 
wherever necessary quickly create bumps and dimples in the mirror. These bumps and dimples correct the 
continuously changing distortion created in the atmosphere. This is of crucial importance to the new 
generation of large telescopes in particular. Hamelinck: "In principle, larger telescopes also have a higher 
resolution, but attaining an optimal optical quality is hampered by the atmosphere. Therefore you absolutely 
need these corrections." 
 
The principle of the 'adaptive deformable mirror' has been known some fifty odd years, but was limited 
especially by the technology. Thus, the actuators of earlier systems generated much heat, which caused the 
systems themselves to become a source of distortion. "Contrary to the old systems, this new system has an 
ultrathin mirror, so that very little power is needed for its deformation ," Hamelinck explains. "In combination 
with the efficient, electromagnetic reluctance actuators, this reduces the heat generation of the system to a 
very low level. Thanks to this, no active cooling is required." Hamelinck's working prototype has a five-
centimeter diameter. Given that the design is scalable and expandable with modules, the system is suited for 
very large telescopes, such as the future 42-meter-big E-ELT (European Extra Large Telescope). The E-ELT 
is fitted inter alia with an adaptive mirror of 2.4 meters. 
 
Research institute TNO is so enthusiastic about Hamelinck's work, that the institute is going to market it. Not 
only so for new telescopes, but also for existing ones. "It can be built into any telescope in the world," says 
Ben Braam, business developer Space & Science of TNO. "When you turn on the system, the image is 
suddenly enhanced. As if it is putting on new spectacles at long last." Affordable spectacles, in Braam's 
opinion. "I'm thinking in terms of fifty to one hundred thousand euro. Which is relatively cheap for that 
world." 
 
Admittedly, the system does not correct for everything. Clouds continue to be a problem, for example. 
Consequently the best places for telescopes are still locations where one can enjoy a clear, cloudless sky most 
of the time. That would exclude the Netherlands, then. 
Email or share this story: 
 
 
    The above story is reprinted (with editorial adaptations by ScienceDaily staff) from materials provided by 
Eindhoven University of Technology. 
 
http://www.sciencedaily.com/releases/2010/06/100624091749.htm 
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Tropical Biodiversity Is About the Neighbors 

 
 
Liza Comita and colleagues discovered that rare plant species are much more sensitive to the presence of 
neighbors of their own species than seedlings of common plant species, which may be the key to 
understanding tropical biodiversity. (Credit: Christian Ziegler) 
 
ScienceDaily (June 28, 2010) — Home to jaguars, harpy eagles and red-eyed tree frogs, tropical forests 
support some of the rarest species on the planet and are the most biodiverse ecosystems on land. 
Understanding why some species are common while others are exceedingly rare has been a challenge in these 
mega-diverse forests. New results from a massive study at the Smithsonian Tropical Research Institute show 
that interactions among community members play an important role in determining which organisms thrive. 
 
"Based on information about the survival of more than 30,000 seedlings of 180 species of tropical trees, we 
found that seedlings of rare species are much more sensitive to the presence of neighbors of their own species 
than seedlings of common species are," said Liza Comita, the primary author on the study and now a 
postdoctoral fellow at the U.S. National Center for Ecological Analysis and Synthesis. "Not only does this tell 
us where to look for the mechanisms that explain why certain species are rare, but it also provides potential 
clues about how to conserve rare species that are most vulnerable to extinction." 
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The lowland tropical forest on Panama's Barro Colorado Island is the site of a huge long-term study focusing 
on plant diversity: more than 400,000 individual trees and shrubs of more than 300 species have been marked, 
mapped and measured every five years for the past 30 years. A unique window on climate change and other 
large-scale processes, the experiment was originally set up because two ecologists, Robin Foster, now at 
Chicago's Field Museum, and Stephen Hubbell at UCLA, a co-author on this paper, had an argument about 
how life organizes itself. 
 
What determines the members of a community? The study site -- a patch of forest the size of nearly 100 
football fields -- is large enough to include individuals of many rare species that would not be present in 
smaller studies. After realizing that many of the processes that shape diversity happen early in a tree's life, 
researchers decided to expand the study to include an annual survey of seedlings growing in the forest 
understory. This study of seedlings, led by Comita, Hubbell and Panamanian botanist and co-author Salomón 
Aguilar, has now been going for nearly a decade and has yielded new insights into this diverse forest. 
 
For years, researchers have noticed that individual plants surrounded by neighbors of the same species do not 
grow and survive as well as individual plants surrounded by other species. Some evidence suggests that this is 
either because pests and pathogens move more readily among individuals of the same species or because they 
are competing with each other for the same resources. 
 
"It became clear with this seedling survival survey that even though neighbors can be shaded out by 
individuals of the same or of other species, there are real differences in the survival of different species 
depending on how many of their neighbors are the same species," said Helene Muller-Landau, staff scientist 
at the Smithsonian and adjunct professor at the University of Minnesota. "Some of our colleagues are working 
on the specific mechanisms that explain these differences, and we look forward to seeing their results, which 
will be published soon." 
 
The HSBC Climate Partnership, a Packard Fellowship for Science and Engineering, the U.S. National Science 
Foundation and the Andrew W. Mellon Foundation supported this research. 
 
 
Story Source: 
 
    The above story is reprinted (with editorial adaptations by ScienceDaily staff) from materials provided by 
Smithsonian Tropical Research Institute, via EurekAlert!, a service of AAAS. 
 
Journal Reference: 
 
1.Liza S. Comita, Helene C. Muller-Landau, Salomon Aguilar and Stephen P. Hubbell. Asymmetric density 
dependence shapes species abundances in a tropical tree community. Science, June 25, 2010 DOI: 
10.1126/science.1190772 
 
 
http://www.sciencedaily.com/releases/2010/06/100625101510.htm 
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Nanowires for Future Electronics: Process for Manufacturing Nanoelectronic 'Mini-Circuits' 
Developed 
 
 
 
Under the transmission electron microscope 
(TEM), several cobalt phthalocyanine nanowires 
grow out of an iron phthalocyanine nanowire 
which is decorated with silver particles. (Credit: 
Empa) 
 
ScienceDaily (June 23, 2010) — Organic 
semiconductors are very promising candidates as 
starting materials for the manufacture of cheap, 
large area and flexible electronic components such 
as transistors, diodes and sensors on a scale 
ranging from micro to nano. A condition for 
success in achieving this goal is the ability to join 
components together with electrically conducting 
links -- in other words, to create an electronic 
circuit.  Scientists at Empa have developed a new 
method which allows them to create simple 
networks of organic nanowires. 
 
The origin: an EU project called "PHODYE" 
 
When Spanish physicist Angel Barranco returned to Valencia after a three year research stint at Empa, he 
initiated the EU project "PHODYE" with, among others, his old Empa colleagues. The aim is to develop 
highly sensitive gas sensors, for monitoring road vehicle emissions, for example, or for providing laboratory 
staff and mine workers with an early warning of the presence of poisonous substances. The sensors are based 
on fluorescing thin films which change color and fluoresce on contact with certain gas molecules. 
 
"We were thinking in terms of a sort of electronic key for security applications, which would only react to 
certain optical conditions," explains Empa physicist Pierangelo Groening. Necessary for this are transparent, 
strongly fluorescing thin films, so Groening and Barranco developed a plasma-deposition process in order to 
store fluorescing dye molecules such as metallo-proyphins, perylenes and phthalocyanines unmodified and at 
high concentrations in SiO2 or TiO2 layers. 
 
It soon became apparent that if certain gas molecules deposited on dye particles in the thin films, then these 
fluoresced at different wavelengths and the thin film changed color as a result. If different dyes are used then 
the gases which are toxic to humans can be detected at very low concentrations. 
 
A surprisingly wide range of uses 
 
However, for many sensor applications it is important that the response time be as short as possible, 
something which is hardly possible with compact plasma dye layers. It is, on the other hand, possible with 
layers which have very a porous structure, resembling the nap of a nanometer-scale carpet. Scientists hope to 
derive further benefits from such layers because they increase the area onto which the gas molecules to be 
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detected can adsorb, and also shorten the diffusion distances, allowing the sensor to respond faster. Physicist 
Ana Borras thereupon developed a new vacuum deposition process for synthesizing organic nanowires. 
 
In the meantime the Empa researchers made progress, learning how to manufacture nanowires with very 
widely varying characteristics by appropriately selecting the starting molecule and the experimental 
conditions. Nanowires of metallo-phthalocyanine molecules have diameters of a mere 10 to 50 nanometers 
and a length of up to 100 microns. What is unusual and unexpected about the new method is that by exactly 
controlling the substrate temperature, molecule flow and substrate treatment, the organic nanowires develop a 
previously unattained, perfectly monocrystalline structure. 
 
Immediately after the first studies were made with the electron microscope it was clear to Groening that the 
new process could not only provide nanowires for the gas sensors but also make it possible to create complex 
"nanowire electric circuits" for electronic and optoelectronic applications such as solar cells, transistors and 
diodes. This is because the different types of nanowires can be combined as required to form networks with 
widely varying properties, as Groening and coworkers report in the scientific journal Advanced Materials and 
elsewhere. 
 
The trick to achieving this lies in a second step in which the nanowires growing on the surface are "decorated" 
with silver nanoparticles by a sputter-coating process. A target, in this case a piece of solid silver, is 
bombarded with energetic ions, knocking off silver atoms which enter the gas phase and are deposited onto 
the nanowires. In a final step, the Empa team now grow more nanowires which, thanks to the silver particles, 
are in electrical contact with the original wires -- the basis of an electrical circuit on the nanometer scale. 
 
The first step from microelectronics to nanoelectronics 
 
The first electrical conductivity measurements, made with the help of a four-tip scanning tunnel microscope 
in ultra high vacuum, exceeded the most optimistic expectations -- the material is of an unusually high 
quality. "This opens up the possibility of soon being able to manufacture organic semiconductor materials," 
says Groening confidently. "And that, too, using a simple and economic process." In the meantime the 
researchers have successfully synthesized increasingly more complex structures of nanowires, and managed 
to link these together using a good deal of skill and a sure touch. 
 
Take, for example, nanowires consisting of sections made with different starting molecules. If these 
molecules can transport either only positive or only negative charges, then a diode is created which allows 
current to flow in one direction alone. Groening speculates that it is quite possible that one day components 
for nanolectronics and nanophotonics will be made using this technique. 
 
 
Story Source: 
 
    The above story is reprinted (with editorial adaptations by ScienceDaily staff) from materials provided by 
Swiss Federal Laboratories for Materials Testing and Research (EMPA). 
 
Journal Reference: 
 
1.Ana Borras, Oliver Gröning, Jürgen Köble, Pierangelo Gröning. Connecting Organic Nanowires. Advanced 
Materials, 2009; 21 (47): 4816 DOI: 10.1002/adma.200901724 
2. 
http://www.sciencedaily.com/releases/2010/06/100623104434.htm 
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Psychotropic Medications Can Cause Birth Defects, Study Finds 

 
 
A new study shows that use of psychotropic medications during pregnancy increase the probability of birth 
defects. (Credit: iStockphoto/Mélanie Chaput) 
 
ScienceDaily (June 27, 2010) — A new study shows that use of psychotropic medications during pregnancy 
increase the probability of birth defects. Researchers at the University of Copenhagen have published an 
article that documents the serious side effects that can be associated with these types of medications. 
 
Between 1998 and 2007, psychotropic medications were associated with 429 adverse drug reactions in Danish 
children under the age of 17. Researchers from the University of Copenhagen's Faculty of Pharmaceutical 
Studies have published an article in the open access journal BMC Research Notes concluding that more than 
half of the 429 cases were serious and several involved birth defects, such as birth deformities and severe 
withdrawal syndromes. 
 
Professors Lise Aagaard and Ebbe Holme Hansen from the University of Copenhagen studied all 4,500 
paediatric adverse drug reaction reports submitted during the study period to find those which were linked to 
psychotropic medications. The two researchers found that 42 percent of adverse reactions were reported for 
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psychostimulants, such as Ritalin, which treats attention deficit disorder (ADD), followed by 31 percent for 
antidepressants, such as Prozac, and 24 percent for antipsychotics, such as Haldol. 
 
"A range of serious side effects such as birth deformities, low birth weight, premature birth, and development 
of neonatal withdrawal syndrome were reported in children under two years of age, most likely because of the 
mother's intake of psychotropic medication during pregnancy," says Associate Professor Lisa Aagaard. 
 
Use of antidepressants is increasing 
 
The researchers believe that these tendencies should serve as a warning to doctors and health care personnel. 
 
"Psychotropic medication should not be prescribed in ordinary circumstances, because this type of medication 
has a long half-life. If people take their medicine as prescribed it will be a constantly high dosage, and it could 
take weeks for one single tablet to exit the body's system. Three out of four pregnancies are planned, and 
therefore society must take responsibility for informing women about the serious risks of transferring side 
effects to their unborn child," says Aagaard. 
 
There is a clear indication that use of antidepressants is increasing in Denmark, as well as in many other 
countries, and the tendency is the same when it comes to pregnant women. 
 
"We are constantly reminded about the dangers of alcohol use and smoking during pregnancy, but there is no 
information offered to women with regards to use of psychotropic medication. There is simply not enough 
knowledge available in this area," concludes Aagaard, suggesting that greater control should be required when 
prescribing psychotropic medications to pregnant women. 
 
 
Story Source: 
 
    The above story is reprinted (with editorial adaptations by ScienceDaily staff) from materials provided by 
University of Copenhagen. 
 
Journal Reference: 
 
   1. Aagaard et al. Adverse drug reactions from psychotropic medicines in the paediatric population: analysis 
of reports to the Danish Medicines Agency over a decade. BMC Research Notes, 2010; 3 (1): 176 DOI: 
10.1186/1756-0500-3-176 
 
Need to cite this story in your essay, paper, or report? Use one of the following formats: 
APA 
 
MLA 
University of Copenhagen (2010, June 27). Psychotropic medications can cause birth defects, study finds. 
ScienceDaily. Retrieved June 28, 2010, from http://www.sciencedaily.com 
/releases/2010/06/100625101512.htm  
 
http://www.sciencedaily.com/releases/2010/06/100625101512.htm 
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Scientific Expertise Lacking Among 'Doubters' of Climate Change, Says New Analysis 
 
 
Arctic. The small number of scientists who are unconvinced that human beings have contributed significantly 

to climate change have far less expertise and prominence in climate research compared with scientists who 
are convinced, according to a study led by Stanford researchers. (Credit: iStockphoto) 
 
ScienceDaily (June 27, 2010) — The small number of scientists who are unconvinced that human beings have 
contributed significantly to climate change have far less expertise and prominence in climate research 
compared with scientists who are convinced, according to a study led by Stanford researchers. 
 
In a quantitative assessment -- the first of its kind to address this issue -- the team analyzed the number of 
research papers published by more than 900 climate researchers and the number of times their work was cited 
by other scientists. 
 
"These are standard academic metrics used when universities are making hiring or tenure decisions," said 
William Anderegg, lead author of a paper published in the online Early Edition of Proceedings of the National 
Academy of Sciences this week. 
 
Expertise was evaluated by the number of papers on climate research written by each individual, with a 
minimum of 20 required to be included in the analysis. Climate researchers who are convinced of human-
caused climate change had on average about twice as many publications as the unconvinced, said Anderegg, a 
doctoral candidate in biology. 
 
Prominence was assessed by taking the four most frequently cited papers published in any field by each 
scientist -- not just climate science publications -- and tallying the number of times those papers were cited by 
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other researchers. Papers by climate researchers convinced of human effects were cited approximately 64 
percent more often than papers by the unconvinced. 
 
The scientists whose work was analyzed included all the researchers involved in producing the 2007 report of 
the Intergovernmental Panel on Climate Change working group that assessed the evidence for and against 
human involvement in climate change, as well as any climate researchers who signed a major public 
statement disagreeing with the findings of the panel's report. 
 
The top 100 
 
The Stanford team also determined the top 100 climate researchers, based on the total number of climate 
related publications each had, which produced an even more telling result, Anderegg said. 
 
"When you look at the leading scientists who have made any sort of statement about anthropogenic (human-
caused) climate change, you find 97 percent of those top 100 surveyed scientists explicitly agreeing with or 
endorsing the IPCC's assessment," he said. That result has been borne out by several other published studies 
that used different methodology, as well as some that are due out later this summer, he said. 
 
"We really wanted to bring the expertise dimension into this whole discussion," Anderegg said. "We hope to 
put to rest the notion that keeps being repeated in the media and by some members of the public that 'the 
scientists disagree' about whether human activity is contributing to climate change." 
 
"I never object to quoting opinions that are 'way out.' I think there is nothing wrong with that," said Stephen 
Schneider, professor of biology and a coauthor of the paper in Proceedings of the National Academy of 
Sciences. "But if the media doesn't report that something is a 'way out' opinion relative to the mainstream, 
then how is the average person going to know the relative credibility of what is being said?" 
 
"It is sad that we even have to do this," said Schneider. "[Too much of] the media world has just folded up 
and fired its reporters with expertise in science." 
 
The Stanford team is prepared for the doubters of anthropogenic climate change to object to their data. 
 
"I think the most typical criticism of a paper like this -- not necessarily in academic discourse, but in the 
broader context -- is going to be that we haven't addressed if these sorts of differences could be due to some 
sort of clique or, at the extreme, a conspiracy of the researchers who are convinced of climate change," 
Anderegg said. 
 
"When you stop to consider whether some sort of 'group think' really drives these patterns and could it really 
exist in science in general, the idea is really pretty laughable," he said. "All of the incentives in science are 
exactly the opposite. 
 
"If you were a young researcher and had the data to overturn any of the mainstream paradigms, or what the 
IPCC has done, you would become absolutely famous," he said. "Everyone wants to be the next Darwin, 
everyone wants to be the next Einstein." 
 
Schneider said that the team took pains to avoid any sort of prejudice or skewed data in their analysis. In 
selecting which of the researchers who signed petitions or statements disagreeing with the findings of the 
IPCC to include in the study, they omitted those who had no published papers in the climate literature. 
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"We only picked those who had at least some credentials in climate. So we went way beyond neutral, in their 
direction, bending over backward," Schneider said. "The doubters of anthropogenic climate change will claim 
foul anyway. 
 
"They can say that climate researchers convinced of anthropogenic climate change are just trying to deny 
publication of the doubters' opinion, but let them go out and do a study to prove it," he said. "It is of course 
not true." 
 
Story Source: 
 
    The above story is reprinted (with editorial adaptations by ScienceDaily staff) from materials provided by 
Stanford University. 
 
Journal Reference: 
 
1.W. R. L. Anderegg, J. W. Prall, J. Harold, S. H. Schneider. Expert credibility in climate change. 
Proceedings of the National Academy of Sciences, 2010; DOI: 10.1073/pnas.1003187107 
http://www.sciencedaily.com/releases/2010/06/100625185428.htm 
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Agriculture's Next Revolution -- Perennial Grain -- Within Sight 
 
ScienceDaily (June 27, 2010) — Earth-friendly perennial grain crops, which grow with less fertilizer, 
herbicide, fuel, and erosion than grains planted annually, could be available in two decades, according to 
researchers writing in the current issue of the journal Science. Perennial grains would be one of the largest 
innovations in the 10,000 year history of agriculture, and could arrive even sooner with the right breeding 
programs, said John Reganold, Washington State University (WSU) Regents professor of soil science and 
lead author of the paper with Jerry Glover, a WSU-trained soil scientist now at the Land Institute in Salina, 
Kansas. 
 
"It really depends on the breakthroughs," said Reganold. "The more people involved in this, the more it cuts 
down the time."Published in Science's influential policy forum, the paper is a call to action as half the world's 
growing population lives off marginal land at risk of being degraded by annual grain production. Perennial 
grains, say the paper's authors, expand farmers' ability to sustain the ecological underpinnings of their crops. 
 
"People talk about food security," said Reganold. "That's only half the issue. We need to talk about both food 
and ecosystem security."Perennial grains, say the authors, have longer growing seasons than annual crops and 
deeper roots that let the plants take greater advantage of precipitation. Their larger roots, which can reach ten 
to 12 feet down, reduce erosion, build soil and sequester carbon from the atmosphere. They require fewer 
passes of farm equipment and less herbicide, key features in less developed regions. 
 
By contrast, annual grains can lose five times as much water as perennial crops and 35 times as much nitrate, 
a valuable plant nutrient that can migrate from fields to pollute drinking water and create "dead zones" in 
surface waters."Developing perennial versions of our major grain crops would address many of the 
environmental limitations of annuals while helping to feed an increasingly hungry planet," said Reganold. 
 
Perennial grain research is underway in Argentina, Australia, China, India, Sweden and the United States. 
Washington State University has more than a decade of work on perennial wheat led by Stephen Jones, 
director WSU's Mount Vernon Research Center. Jones is also a contributor to the Science paper, which has 
more than two dozen authors, mostly plant breeders and geneticists. 
 
The authors say research into perennial grains can be accelerated by putting more personnel, land and 
technology into breeding programs. They call for a commitment similar to that underway for biologically 
based alternative fuels. 
 
Story Source: 
 
    The above story is reprinted (with editorial adaptations by ScienceDaily staff) from materials provided by 
Washington State University, via EurekAlert!, a service of AAAS. 
 
Journal Reference: 
 
1.J. D. Glover, J. P. Reganold, L. W. Bell, J. Borevitz, E. C. Brummer, E. S. Buckler, C. M. Cox, T. S. Cox, 
T. E. Crews, S. W. Culman, L. R. Dehaan, D. Eriksson, B. S. Gill, J. Holland, F. Hu, B. S. Hulke, A. M. H. 
Ibrahim, W. Jackson, S. S. Jones, S. C. Murray, A. H. Paterson, E. Ploschuk, E. J. Sacks, S. Snapp, D. Tao, D. 
L. Van Tassel, L. J. Wade, D. L. Wyse, Y. Xu. Increased Food and Ecosystem Security via Perennial Grains. 
Science, 25 June 2010: Vol. 328. no. 5986, pp. 1638 - 1639 DOI: 10.1126/science.1188761 
 
http://www.sciencedaily.com/releases/2010/06/100624144111.htm

http://www.sciencedaily.com/releases/2010/06/100624144111.htm
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Global Wind Shifts May Have Ushered in Warmer Climate at End of Last Ice Age 
 

Sea ice in the North Atlantic may have reorganized Earth's winds, spreading warmth from the northern 
hemisphere to south at the end of the last ice age. (Credit: NASA.) 
 
ScienceDaily (June 27, 2010) — Scientists still puzzle over how Earth emerged from its last ice age, an event 
that ushered in a warmer climate and the birth of human civilization. In the geological blink of an eye, ice 
sheets in the northern hemisphere began to collapse and warming spread quickly to the south. Most scientists 
say that the trigger, at least initially, was an orbital shift that caused more sunlight to fall across Earth's 
northern half. But how did the south catch up so fast? 
In a review paper published June 25 in the journal Science, a team of researchers look to a global shift in 
winds for the answer. They propose a chain of events that began with the melting of the large northern 
hemisphere ice sheets about 20,000 years ago. The melting ice sheets reconfigured the planet's wind belts, 
pushing warm air and seawater south, and pulling carbon dioxide from the deep ocean into the atmosphere, 
allowing the planet to heat even further. Their hypothesis makes use of climate data preserved in cave 
formations, polar ice cores and deep-sea sediments to describe how Earth finally thawed out. 
"This paper pulls together several recent studies to explain how warming triggered in the north moves to the 
south, ending an ice age," said study co-author Bob Anderson, a geochemist at Columbia University's 
Lamont-Doherty Earth Observatory. "Finally, we have a clear picture of the global teleconnections in Earth's 
climate system that are active across many time scales. These same linkages that brought the earth out of the 
last ice age are active today, and they will almost certainly play a role in future climate change as well." 
 
Earth regularly goes into an ice age every 100,000 years or so, as its orientation toward the sun shifts in what 
are called Milankovitch cycles. At the peak of the last ice age, about 20,000 years ago, with New York City 
and large parts of Europe and Asia buried under thick sheets of ice, Earth's orbit shifted. More summer 
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sunlight began falling on the northern hemisphere, melting those massive ice sheets and sending icebergs and 
fresh water into the North Atlantic Ocean. 
It may sound counterintuitive, but the paper says freshening of the North Atlantic triggered a series of cold 
spells in Greenland and northern Europe by shutting down the Gulf Stream current, which usually carries 
warm water north from the equator. Sea ice spread across the North Atlantic, bringing bitter cold winters to 
Europe and profoundly reshaping the planet's wind belts. 
With the North Atlantic in a deep freeze, the tropical trade winds shifted south, bringing dry spells across 
much of Asia and rain to normally arid regions of Brazil. The displaced winds moved not only rain further 
south, but hot air and warm seawater, heating up the southern hemisphere. 
The southern hemisphere westerly winds also shifted south, bringing warm air and seawater to the mid-
latitudes. By about 18,000 years ago, mountain glaciers in South America and New Zealand started to melt as 
the displaced winds blew warm air their way. By 16,000 years ago, the glaciers had beaten a spectacular 
retreat. This shift in westerly winds would also amplify the warming in both hemispheres by resetting the 
planet's thermostat, as Anderson has proposed in an earlier study in Science. The displaced westerlies caused 
heavy mixing in the Southern Ocean around Antarctica, pumping dissolved carbon dioxide from the water 
into the air. Ice core records show that between 18,000 and 11,000 years ago atmospheric carbon dioxide 
levels rose from 185 parts per million to 265 parts per million. (Today levels are 393 parts per million, after a 
sustained rise during the industrial era.) The infusion of carbon dioxide came just as the planet's orientation 
was shifting, and summer sunlight to the northern hemisphere was declining, at about 11,000 years ago. The 
boost in carbon dioxide may have prevented Earth from falling into another ice age, the scientists say. 
"It's the great global warming of all time," said the study's lead author, George Denton, a glaciologist at the 
University of Maine, and an adjunct scientist at Lamont. "We're trying to answer the puzzle: why does the 
Earth, when it appears so firmly in the grip of an ice age, start to warm?" 
Scientists have long suspected that carbon dioxide played a major role in the last ice age but have had trouble 
explaining the early warming in the southern hemisphere, where glaciers in Patagonia and New Zealand were 
melting before carbon dioxide levels rose significantly. Some scientists suggest that a change in ocean 
currents, triggered by the freshening of the North Atlantic, caused this early warming. But computer models 
using ocean circulation to explain the rapid warming in the south have been unable to recreate the large 
temperature jumps seen in the paleoclimate record. Now, with the evidence for shifting southern hemisphere 
westerlies, the rapid warming is readily explained. 
Richard Alley, a glaciologist at Penn State University who was not involved in the study, called the 
hypothesis comprehensive and convincing. "This subject has long intrigued policy-makers, and although the 
issue in no way changes the very strong evidence that adding CO2 to the atmosphere has a warming effect, 
the inability of the scientific community to provide a complete explanation of the natural CO2 changes across 
ice-age cycles may have led some people to more broadly question climate science. Testing this hypothesis 
will be very interesting, to see whether it successfully "predicts" the observed timing of CO2 and temperature 
changes in the south." 
 
Story Source: 
 
    The above story is reprinted (with editorial adaptations by ScienceDaily staff) from materials provided by 
The Earth Institute at Columbia University. 
 
Journal Reference: 
 
1.G. H. Denton, R. F. Anderson, J. R. Toggweiler, R. L. Edwards, J. M. Schaefer, A. E. Putnam. The Last 
Glacial Termination. Science, 2010; 328 (5986): 1652 DOI: 10.1126/science.1184119 
 
http://www.sciencedaily.com/releases/2010/06/100625121921.htm 
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Quantifying Human Behavior One MoCap Data Point at a Time 
 
 

Theatre students Rose Leisner and Thomas Krottinger conduct a warmup exercise. (Credit: Image courtesy of 
University of Southern California) 
 
ScienceDaily (June 27, 2010) — Two actors wrapped in motion sensors circle each other, as engineering 
researchers stand at the perimeter of a USC Viterbi School of Engineering laboratory, taking note. 
 
It's an unusual partnership between the artists and engineers, and a union the National Science Foundation 
(NSF) expects will achieve more precise methods of modeling human behavior. 
 
The NSF, under its Creative Information Technologies program, has awarded a three-year grant to faculty 
from the Viterbi School and the USC School of Theatre to study expressive human behavior through 
improvisation and motion capture technology. 
 
"The Holy Grail is to be able to build technologies to mimic aspects of human behavior," says Shri 
Narayanan, the project's principal investigator, the Andrew J. Viterbi Professor of Engineering, and professor 
of electrical engineering and computer science. 
 
Armed with such sophisticated technologies, scientists could build technologies to help autistic children, 
create advanced methods for recognizing human speech and visual behavior, and perhaps even quantify 
humor. 
 
"The applications are limitless given the fundamental nature of the issue we're addressing -- understanding 
human behavior," says Sharon Carnicke, a professor in the USC School of Theatre and Narayanan's co-
investigator on the project. 
 
Viterbi Dean Yannis Yortsos noted that Narayanan and Carnicke's partnership exemplifies the type of 
multidisciplinary alliance that yields results. 
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"Solving the world's complex challenges will require a seamless blending of left-brain and right-brain skills," 
says Yortsos. "The future impact of engineering and other disciplines depends on such partnerships." 
 
In the lab, Narayanan and Carnicke seek to collect digital representations of human emotion and behavior, 
one bit at a time. Drawing upon acting students, Narayanan and Carnicke have collected hundreds of 
sequences for analysis and created a database they call the USC CreativeIT Database. 
 
"It's human data," Narayanan explains. "What can we predict from these measurements? Can we develop a 
mathematical way of explaining patterns in human behavior?" 
 
On one particular spring day, Carnicke supervises an exercise with two actors as Narayanan monitors a 
sophisticated motion capture (mocap) system, which collects data from tiny sensors embedded in the actors' 
black spandex mocap suits. 
 
"The resulting motion capture images make possible an intensely close analysis of what happens from 
moment to moment in the rehearsal hall," says Carnicke. "It exposes the bones of the actors' interactions." 
 
Carnicke has instructed her actors to improvise within specific constraints. She gives each exactly one action 
verb and one phrase they're allowed to utter to achieve opposing objectives, using an improvisation technique 
called "active analysis," invented by the Russian actor and director Konstantin Stanislavski. 
 
Outside of these verbal instructions, the sky's the limit on physical interaction and expression. By controlling 
certain elements, the researchers can record data for other variables. And that's where the real interest lies, 
says Carnicke. 
 
"The words are fixed," says Carnicke. "Everything else is based on manipulating expressive voice and body." 
 
Will Thomas reach for Rose's arm? Will Rose eventually get frustrated and raise his voice? The conflict is 
easy to see, but how their interaction will play out is the real question. 
 
As the actors move, the sensors record each movement. This carefully engineered data collection and 
annotation provide a method to quantify aspects of human communication and interaction. 
 
The mocap technology is that same as that used on the sets of films such as Avatar and Shrek. But the purpose 
is different. 
 
"Perhaps virtual humans or robots can eventually be designed to improvise upon themselves," says 
Narayanan. "Not just deciding whether to do it -- but how to do it, also." 
 
In the first year the professors used scenes from Shakespeare and Chekhov to draw out the actors' 
improvisation. Next year, the researchers plan to use real life scenarios, such as how humans behave after 
waiting for 90 minutes in line at the DMV. 
 
Carnicke noted that her experience working with Narayanan has led to "real discoveries" about how active 
analysis works for actors. 
 
"Putting right- and left-brain people together for practice-based research has offered avenues of 
experimentation that would not have come up had I stayed only within my discipline," says Carnicke. 
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Yet while the insights are real, Narayanan notes that quantitative understanding of human behavior is only a 
tool for scientific discovery. Using actors and acting techniques offers a solid baseline. 
 
"But ultimately what matters are not the new insights they lead to about human behavior -- but those that can 
be translated into useful applications," says Narayanan. "These are ongoing research challenges." 
 
Potential applications span a number of domains that relate to behavior. They include addiction treatment, 
cognitive and behavioral therapy, customer care in business settings and global security applications where 
socio-cultural behaviors come into play. 
 
Carnicke will be presenting a keynote speech based on the project at the Australian Dramatic Studies 
Conference in Canberra on June 30, 2010. 
 
 
Story Source: 
 
    The above story is reprinted (with editorial adaptations by ScienceDaily staff) from materials provided by 
University of Southern California. 
 
http://www.sciencedaily.com/releases/2010/06/100625185426.htm 
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Profiling Prostate Cancer 
 
ScienceDaily (June 27, 2010) — A large scale genetic analysis of multiple prostate cancer samples, published 
online by Cell Press on June 24th in the journal Cancer Cell, is providing exciting new insight into the disease 
and may lead to more effective treatment strategies. In addition, the freely available genetic and clinical 
outcome data obtained in the study represents a valuable public resource for the cancer research community. 
 
Prostate cancer is clinically diverse with some patients developing fatal metastatic disease within a couple of 
years and others living for decades. This suggests that prostate tumors may have a substantial underlying 
genetic diversity. Although large-scale genomic characterization projects have provided helpful insight into 
the molecular classification of many other types of cancer, similar studies of prostate cancer have proven to 
be more of a challenge. 
 
"Our current knowledge of prostate cancer genomes is largely based on small groups of patients," says senior 
study author, Dr. Charles Sawyers from Memorial Sloan-Kettering Cancer Center. "To obtain a more 
comprehensive picture of prostate cancer genomics, we adopted an integrated comprehensive approach to 
analyze 218 primary and metastatic prostate cancer as well as 12 cell lines." 
 
Dr. Sawyers and colleagues found that an integrative analysis revealed a much higher frequency of alterations 
in the androgen receptor pathway than previously suspected, including amplification or mutation of the 
NCOA2 gene, an amplifier of androgen receptor output. Importantly, the pattern of DNA copy number 
alterations defined subsets of low- and high-risk disease in primary samples, raising the possibility of a test 
that could predict who needs aggressive therapy versus watchful waiting. 
 
"Taken together, our findings clarify the role of several known cancer pathways in prostate cancer, implicate 
several new ones, and provide a blueprint for clinical development of pathway inhibitors," says Dr. Sawyers. 
 
All the data obtained in the study was made available through an easily accessible web-based application. 
"The high prevalence of prostate cancer, which is the most common malignancy in males, and the relative 
paucity of large comprehensive genomic datasets in the disease make this a unique public resource for the 
cancer research community," concludes Dr. Sawyers. 
 
Story Source: 
 
    The above story is reprinted (with editorial adaptations by ScienceDaily staff) from materials provided by 
Cell Press, via EurekAlert!, a service of AAAS. 
 
Journal Reference: 
 
1.Taylor et al. Integrative Genomic Profiling of Human Prostate Cancer. Cancer Cell, 2010; DOI: 
10.1016/j.ccr.2010.05.026 
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Friendships, Family Relationships Get Better With Age Thanks to Forgiveness, Stereotypes 
 
ScienceDaily (June 27, 2010) — Part of what makes those relationships so golden during the golden years is 
that people of all ages are more likely to forgive and respect one's elders, according to research from Purdue 
University. 
 
"Older adults report better marriages, more supportive friendships and less conflict with children and 
siblings," said Karen Fingerman, the Berner-Hanley Professor in Gerontology, Developmental and Family 
Studies. "While physical and cognitive abilities decline with age, relationships improve. So what is so special 
about old age? We found that the perception of limited time, willingness to forgive, aging stereotypes and 
attitudes of respect all play a part. But it's more than just about how younger people treat an older person, it's 
about how people interact." 
 
Fingerman and Susan T. Charles, an associate professor of psychology and social behavior ?at the University 
of California in Irvine, published their research in this month's Current Directions in Psychological Science. 
 
This article is based on their earlier work, including research showing that older adults are less confrontational 
than younger adults when they are upset. The article also builds on studies published in 2009 in the Journal of 
Gerontology: Psychological Sciences and in 2008 in the journal Psychology and Aging. 
 
One study compared young adults, ages 22-35, and older adults, ages 65-77, by asking the participants to 
respond to several stories about personal interactions. The study participants heard stories about how an adult 
committed a social transgression, such as rudeness towards a waitress or ignoring property boundaries. Half 
the subjects read the story with the offending character portrayed as an older adult and the other half read the 
same story, but the offending character was portrayed as a younger adult. When the offending character was 
elderly, participants of all ages indicated that the person who was offended would avoid conflict and not react, 
but the opposite was found if the offending character was younger. When participants read a story in which a 
young adult committed a social faux pas, they thought other characters should confront that person and tell 
them they were upset. 
 
These assumptions play out in daily interactions that Fingerman compares to a dance. 
 
"Each person is acting and reacting in response to his or her partner, and, in this case, each partner is 
anticipating the next person's move, and that determination is often based on age," she said. "People vary their 
behavior with social partners depending on their age. When there is a negative interaction, younger people are 
generally more aggressive and confrontational than older people are. But younger people often are more 
accommodating to older people when there is a negative interaction." 
 
For example, an older adult may be more cordial because of the assumption that a younger person may be 
confrontational. At the same time, the younger adult may conform to age stereotypes that indicate they should 
be more patient with an older person or they may hold stereotypes that older adults cannot change and do not 
attempt to change this person. 
 
"Also, with age, people get better at regulating their emotions when something upsets them," Fingerman said. 
"The other advantage is that older people often have more opportunity to select who they want to associate 
with because they are retired and do not go to work." 
 
Other reasons for better treatment of older adults reflect care, concern and cherishing the moment. No matter 
the age, people are going to be more pleasant if they perceive that there is little time left in a relationship, 
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Fingerman said. That applies not just to people who are elderly, but even young people who may not see each 
other because of life changes such as moving out of state or serving in the military. When time is limited, 
people want to make the most of their remaining interactions and enjoy the other person rather than spending 
time fighting. 
 
"We've also seen this in studies when adult daughters don't want to confront their elderly mothers or discuss 
negative things with them because they feel there is little time left with them," Fingerman said. 
 
Fingerman plans to study how the "need to respect one's elders" plays a role in other cultures. Her work is 
supported by the Department of Child Development and Family Studies. 
 
 
    The above story is reprinted (with editorial adaptations by ScienceDaily staff) from materials provided by 
Purdue University. The original article was written by Amy Patterson Neubert. 
 
Journal Reference: 
 
1.Fingerman et al. It Takes Two to Tango: Why Older People Have the Best Relationships. Current Directions 
in Psychological Science, 2010; 19 (3): 172 DOI: 10.1177/0963721410370297 
 
http://www.sciencedaily.com/releases/2010/06/100625131412.htm 
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New Clues Suggest Wet Era on Early Mars Was Global 
 

Lyot Crater, pictured here, is one of at least nine craters in the northern lowlands of Mars with exposures of 
hydrated minerals detected from orbit, according to a June 25, 2010, report. (Credit: NASA/ESA/JPL-
Caltech/JHU-APL/IAS) 
 
ScienceDaily (June 26, 2010) — Minerals in northern Mars craters seen by two orbiters suggest that a phase 
in Mars' early history with conditions favorable to life occurred globally, not just in the south. 
 
Southern and northern Mars differ in many ways, so the extent to which they shared ancient environments has 
been open to question. 
 
In recent years, the European Space Agency's Mars Express orbiter and NASA's Mars Reconnaissance 
Orbiter have found clay minerals that are signatures of a wet environment at thousands of sites in the southern 
highlands of Mars, where rocks on or near the surface are about four billion years old. Until this week, no 
sites with those minerals had been reported in the northern lowlands, where younger volcanic activity has 
buried the older surface more deeply. 
 
French and American researchers report in the journal Science this week that some large craters penetrating 
younger, overlying rocks in the northern lowlands expose similar mineral clues to ancient wet conditions. 
 
"We can now say that the planet was altered on a global scale by liquid water about four billion years ago," 
said John Carter of the University of Paris, the report's lead author. 
 
Other types of evidence about liquid water in later epochs on Mars tend to point to shorter durations of wet 
conditions or water that was more acidic or salty. 
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The researchers used the Compact Reconnaissance Imaging Spectrometer for Mars (CRISM), an instrument 
on the Mars Reconnaissance Orbiter, to check 91 craters in the northern lowlands. In at least nine, they found 
clays and clay-like minerals called phyllosilicates, or other hydrated silicates that form in wet environments 
on the surface or underground. 
 
Earlier observations with the OMEGA spectrometer on Mars Express had tentatively detected phyllosilicates 
in a few craters of the northern plains, but the deposits are small, and CRISM can make focused observations 
on smaller areas than OMEGA. 
 
"We needed the better spatial resolution to confirm the identifications," Carter said. "The two instruments 
have different strengths, so there is a great advantage to using both." 
 
CRISM Principal Investigator Scott Murchie of Johns Hopkins University Applied Physics Laboratory, 
Laurel, Md., a co-author of the new report, said that the findings aid interpretation of when the wet 
environments on ancient Mars existed relative to some other important steps in the planet's early history. 
 
The prevailing theory for how the northern part of the planet came to have a much lower elevation than the 
southern highlands is that a giant object slammed obliquely into northern Mars, turning nearly half of the 
planet's surface into the solar system's largest impact crater. The new findings suggest that the formation of 
water-related minerals, and thus at least part of the wet period that may have been most favorable to life, 
occurred between that early giant impact and the later time when younger sediments formed an overlying 
mantle. 
 
"That large impact would have eliminated any evidence for the surface environment in the north that preceded 
the impact," Murchie said. "It must have happened well before the end of the wet period." 
 
The report's other two authors are Francois Poulet and OMEGA Principal Investigator Jean-Pierre Bibring, 
both of the University of Paris. 
 
 
Story Source: 
 
    The above story is reprinted (with editorial adaptations by ScienceDaily staff) from materials provided by 
NASA/Jet Propulsion Laboratory. 
 
Journal Reference: 
 
1.J. Carter, F. Poulet, J.-P. Bibring, and S. Murchie. Detection of Hydrated Silicates in Crustal Outcrops in the 
Northern Plains of Mars. Science, 2010; 328 (5986): 1682-1686 DOI: 10.1126/science.1189013 
 
http://www.sciencedaily.com/releases/2010/06/100624141343.htm 
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Climate Change Complicates Plant Diseases of the Future 
 

 
Soybean plants growing in high carbon dioxide environments have denser canopies that can result in more 
disease problems. This seedling is showing signs of brown spot on its lower leaves. (Credit: Image courtesy of 
University of Illinois College of Agricultural, Consumer and Environmental Sciences) 
 
ScienceDaily (June 26, 2010) — Human-driven changes in the earth's atmospheric composition are likely to 
alter plant diseases of the future. Researchers predict carbon dioxide will reach levels double those of the 
preindustrial era by the year 2050, complicating agriculture's need to produce enough food for a rapidly 
growing population. 
 
University of Illinois researchers are studying the impact of elevated carbon dioxide, elevated ozone and 
higher atmospheric temperatures on plant diseases that could challenge crops in these changing conditions. 
 
Darin Eastburn, U of I associate professor of crop sciences, evaluated the effects of elevated carbon dioxide 
and ozone on three economically important soybean diseases under natural field conditions at the soybean-
free air-concentrating enrichment (SoyFACE) facility in Urbana. 
 
The diseases downy mildew, Septoria brown spot, and sudden death syndrome were observed from 2005 to 
2007 using visual surveys and digital image analysis. While changes in atmospheric composition altered 
disease expression, the responses of the three pathosystems varied considerably, Eastburn said. 
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Elevated carbon dioxide levels are more likely to have a direct effect on plant diseases through changes to the 
plant hosts rather than the plant pathogens. 
 
"Plants growing in a high carbon dioxide environment tend to grow faster and larger, and they have denser 
canopies," Eastburn said. "These dense plant canopies favor the development of some diseases because the 
low light levels and reduced air circulation allow higher relative humidity levels to develop, and this promotes 
the growth and sporulation of many plant pathogens." 
 
At the same time, plants grown in high carbon dioxide environments also close their stomata, pores in the 
leaves that allow the plant to take in carbon dioxide and release oxygen, more often. Because plant pathogens 
often enter the plant through the stomata, the more frequent closing of the stomata may help prevent some 
pathogens from getting into the plant. 
 
In elevated ozone, plant growth is inhibited and results in shorter plants with less dense canopies. This can 
slow the growth and reproduction of certain pathogens. However, ozone also damages plant tissues that can 
help pathogens infect the plant more easily. 
 
"Elevated levels of carbon dioxide and ozone can make a plant more susceptible to some diseases, but less 
susceptible to others," Eastburn said. "This is exactly what we've observed in our climate change 
experiments." 
 
U of I's SoyFACE was the first facility to expose plants to elevated ozone under completely open-air 
conditions within an agricultural field. 
 
"The SoyFACE facility allowed us to evaluate the influence of natural variability of meteorological factors 
such as drought and temperature in conjunction with imposed atmospheric composition (elevated carbon 
dioxide and ozone) on naturally occurring soybean diseases across several growing seasons," Eastburn said. 
 
He believes rising temperatures and changes in rainfall patterns will also affect development of plant disease 
epidemics. 
 
"In some cases, changes of only a few degrees have allowed plant diseases to become established earlier in 
the season, resulting in more severe disease epidemics," Eastburn said. "The ranges of some diseases are 
expanding as rising temperatures are allowing pathogens to overwinter in regions that were previously too 
cold for them." 
 
For example, warmer winters may allow kudzu to expand its range northward. Because kudzu is an alternate 
host for the soybean rust pathogen, one result of rising temperatures may be that soybean rust arrives in 
Illinois earlier in the soybean growing season, Eastburn said. 
 
"Information derived from climate change studies will help us prepare for the changes ahead by knowing 
which diseases are most likely to become more problematic," he said. "Now is the time for plant pathologists, 
plant breeders, agronomists and horticulturalists to adapt disease management strategies to the changing 
environment." 
 
Eastburn's soybean research was recently published in Global Change Biology. Researchers also included 
Melissa DeGennaro and Evan DeLucia of the U of I, Orla Dermody of Pioneer Hi-Bred Switzerland, and 
Andrew McElrone of the University of California -- Davis. 
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This research was funded by the National Science Foundation, an SJU Sigma Xi grant, the Illinois Council on 
Food and Agricultural Research, the Soybean Disease Biotechnology Center, the Illinois Soybean 
Association, USDA Hatch funds, and the Office of Science, Department of Energy Grant. 
 
Eastburn will share his latest research on global climate change and the implications for future plant disease 
epidemics at the 2010 U of I Agronomy Day on Thursday, Aug. 19. For more information on Agronomy Day, 
go to http://agronomyday.cropsci.illinois.edu/. 
 
 
Story Source: 
 
    The above story is reprinted (with editorial adaptations by ScienceDaily staff) from materials provided by 
University of Illinois College of Agricultural, Consumer and Environmental Sciences. The original article was 
written by Jennifer Shike. 
 
Journal Reference: 
 
1.Darin M. Eastburn, Melissa M. DeGennaro, Evan H. DeLucia, Orla Dermody, Andrew J. McElrone. 
Elevated atmospheric carbon dioxide and ozone alter soybean diseases at SoyFACE. Global Change Biology, 
2010; 16 (1): 320 DOI: 10.1111/j.1365-2486.2009.01978.x 
2. 
http://www.sciencedaily.com/releases/2010/06/100624122056.htm 
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Scientists Create 3-D Models of Whole Mouse Organs 
 

 
 
Collagen fibers (in green) outline the bronchiole pathways against a background of elastin tissue (in red) in 
this high-resolution image of a mouse lung. (Credit: Photo by Michael Leven/Yale) 
 
ScienceDaily (June 26, 2010) — Yale University engineers have for the first time created 3D models of 
whole intact mouse organs, a feat they accomplished using fluorescence microscopy. The team reports its 
findings in the May/June issue of the Journal of Biomedical Optics. 
 
Combining an imaging technique called multiphoton microscopy with "optical clearing," which uses a 
solution that renders tissue transparent, the researchers were able to scan mouse organs and create high-
resolution images of the brain, small intestine, large intestine, kidney, lung and testicles. They then created 3D 
models of the complete organs -- a feat that, until now, was only possible by slicing the organs into thin 
sections or destroying them in the process, a disadvantage if more information about the sample is needed 
after the fact. 
 
With traditional microscopy, researchers are only able to image tissues up to depths on the order of 300 
microns, or about three times the thickness of a human hair. In that process, tissue samples are cut into thin 
slices, stained with dyes to highlight different structures and cell types, individually imaged, then stacked 
back together to create 3D models. The Yale team, by contrast, was able to avoid slicing or staining the 
organs by relying on natural fluorescence generated from the tissue itself. 
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When combined with optical clearing, multiphoton microscopy -- so called because it uses photons to excite 
naturally fluorescent cells within the tissue -- can image a larger field-of-view at much greater depths and is 
limited only by the size of the lens used. Once the tissue is cleared using a standard solution that makes it 
virtually transparent to optical light, the researchers shine different wavelengths of light on it to excite the 
inherently fluorescent tissue. The fluorescence is displayed as different colors that highlight the different 
structures and tissue types (in the lung, for example, collagen is depicted as green while elastin shows up as 
red). 
 
"The intrinsic fluorescence is just as effective as conventional staining techniques," said Michael Levene, 
associate professor at the Yale School of Engineering & Applied Science and the team leader. "It's like 
creating a virtual 3D biopsy that can be manipulated at will. And you have the added benefit that the tissue 
remains intact even after it's been imaged." 
 
The Yale team was able to reach depths in excess of two millimeters -- deep enough to image complete mouse 
organs. Typical tissue samples taken during patient biopsies are about this size as well, meaning the new 
technique could be used to create 3D models of biopsies, Levene said. This could be especially useful in 
tissues where the direction of a cancerous growth may make it difficult to know how to slice tissue sample, he 
noted. 
 
In addition, the technology could eventually be used to trace fluorescent proteins in the mouse brain and see 
where different genes are expressed, or to trace where drugs travel in the body using fluorescent tagging, for 
example. 
 
"Fluorescence microscopy plays such a key role throughout biology and medicine," Leven said. "The range of 
applications of this technique is immense, including everything from improved evaluation of patient tissue 
biopsies to fundamental studies of how the brain is wired." 
 
Other authors of the paper include Sonia Parra, Thomas Chia and Joseph Zinter, all of Yale University. 
 
 
Story Source: 
 
    The above story is reprinted (with editorial adaptations by ScienceDaily staff) from materials provided by 
Yale University. 
 
Journal Reference: 
 
1.Sonia G. Parra, Thomas H. Chia, Joseph P. Zinter, Michael J. Levene. Multiphoton microscopy of cleared 
mouse organs. Journal of Biomedical Optics, 2010; 15 (3): 036017 DOI: 10.1117/1.3454391 
 
http://www.sciencedaily.com/releases/2010/06/100624131439.htm 
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Ingredient in Red Wine May Prevent Some Blinding Diseases 
 

 
On the left, abnormal blood vessels are seen in bright green underneath the mouse retina, but in the image on 
the right after resveratrol treatment, few abnormal vessels are present. (Credit: Copyright American Journal of 
Pathology; Image courtesy of Washington University School of Medicine) 
 
ScienceDaily (June 26, 2010) — Resveratrol -- found in red wine, grapes, blueberries, peanuts and other 
plants -- stops out-of-control blood vessel growth in the eye, according to vision researchers at Washington 
University School of Medicine in St. Louis. 
 
The discovery has implications for preserving vision in blinding eye diseases such as diabetic retinopathy and 
age-related macular degeneration, the leading cause of blindness in Americans over 50. 
 
The formation of new blood vessels, called angiogenesis, also plays a key role in certain cancers and in 
atherosclerosis. Conducting experiments in mouse retinas, the researchers found that resveratrol can inhibit 
angiogenesis. Another surprise was the pathway through which resveratrol blocked angiogenesis. The 
findings are reported in the July issue of the American Journal of Pathology. 
 
"A great deal of research has identified resveratrol as an anti-aging compound, and given our interest in age-
related eye disease, we wanted to find out whether there was a link," says Washington University retina 
specialist Rajendra S. Apte, MD, PhD, the study's senior investigator. "There were reports on resveratrol's 
effects on blood vessels in other parts of the body, but there was no evidence that it had any effects within the 
eye." 
 
The investigators studied mice that develop abnormal blood vessels in the retina after laser treatment. Apte's 
team found that when the mice were given resveratrol, the abnormal blood vessels began to disappear. 
 
Examining the blood-vessel cells in the laboratory, they identified a pathway -- known as a eukaryotic 
elongation factor-2 kinase (eEF2) regulated pathway -- that was responsible for the compound's protective 
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effects. That was a surprise because past research involving resveratrol's anti-aging effects had implicated a 
different mechanism that these experiments showed not to be involved. 
 
"We have identified a novel pathway that could become a new target for therapies," Apte says. "And we 
believe the pathway may be involved both in age-related eye disease and in other diseases where angiogenesis 
plays a destructive role." 
 
Previous research into resveratrol's influence on aging and obesity had identified interactions between the red-
wine compound and a group of proteins called sirtuins. Those proteins were not related to resveratrol's effects 
on abnormal blood vessel formation. Instead, the researchers say that in addition to investigating resveratrol 
as a potential therapy, they also want to look more closely at the eEF2 pathway to determine whether it might 
provide a new set of targets for therapies, both for eye disease and other problems related to abnormal 
angiogenesis. 
 
Apte, an assistant professor of ophthalmology and visual sciences and of developmental biology, says because 
resveratrol is given orally, patients may prefer it to many current treatments for retinal disease, which involve 
eye injections. The compound also is easily absorbed in the body. 
 
In mice, resveratrol was effective both at preventing new blood vessels and at eliminating abnormal blood 
vessels that already had begun to develop. 
 
"This could potentially be a preventive therapy in high-risk patients," he says. "And because it worked on 
existing, abnormal blood vessels in the animals, it may be a therapy that can be started after angiogenesis 
already is causing damage." 
 
Apte stresses that the mouse model of macular degeneration they used is not identical to the disease in human 
eyes. In addition, the mice received large resveratrol doses, much more than would be found in several bottles 
of red wine. If resveratrol therapy is tried in people with eye disease, it would need to be given in pill form 
because of the high doses required, Apte says. 
 
There are three major eye diseases that resveratrol treatment may help: age-related macular degeneration, 
diabetic retinopathy and retinopathy of prematurity. Age-related macular degeneration involves the 
development of abnormal blood vessels beneath the center of the retina. It accounts for more than 40 percent 
of blindness among the elderly in nursing homes, and as baby boomers get older, the problem is expected to 
grow, with at least 8 million cases predicted by the year 2020. 
 
In diabetic retinopathy, those blood vessels don't develop beneath the retina. They grow into the retina itself. 
Diabetic retinopathy causes vision loss in about 20 percent of patients with diabetes. Almost 24 million 
people have diabetes in the United States alone. 
 
Retinopathy of prematurity occurs when premature babies with immature retinas experience an obstruction in 
blood flow into the retina. In response, those children often develop abnormal blood vessels that can cause 
retinal detachment and interfere with vision. Worldwide, that condition blinds 50,000 newborn babies each 
year. 
 
Apte says the pathway his laboratory has identified may be active not only in those blinding eye diseases, but 
in cancers and atherosclerosis as well. If so, then one day it might be possible to use resveratrol to improve 
eyesight and to prevent cardiovascular disease and some types of cancer, too. 
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This research was supported by grants from the National Eye Institute of the National Institutes of Health, the 
Carl Marshall Reeves and Mildred Almen Reeves Foundation, Research to Prevent Blindness, the 
International Retina Research Foundation, American Federation for Aging Research, American Retina 
Foundation and an IRRF Callahan Award. 
 
Story Source: 
 
    The above story is reprinted (with editorial adaptations by ScienceDaily staff) from materials provided by 
Washington University School of Medicine. The original article was written by Jim Dryden. 
 
Journal Reference: 
 
1.A. A. Khan, D. S. Dace, A. G. Ryazanov, J. Kelly, R. S. Apte. Resveratrol Regulates Pathologic 
Angiogenesis by a Eukaryotic Elongation Factor-2 Kinase-Regulated Pathway. American Journal Of 
Pathology, 2010; DOI: 10.2353/ajpath.2010.090836 
 
http://www.sciencedaily.com/releases/2010/06/100625101106.htm 
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Gene Therapy a Step Closer to Mass Production 
 
 
 
DNA medicine. (Credit: Image courtesy of EUREKA) 
 
ScienceDaily (June 26, 2010) — EUREKA project E! 
3371 Gene Transfer Agents has made great advances in 
the development of novel non-viral carriers able to 
introduce genetic material into the target cells. These 
new agents, derivatives of cationic amphiphilic 1,4-
dihydropyridine (1,4-DHP), avoid the problems of the 
recipient's immune system reacting against a viral 
carrier. 
 
The project partners have developed methods to 
produce them in large amounts, which solves another of 
the problems with viral delivery. But the greatest 
advantage is that the new compounds are significantly 
more effective at delivering DNA into cell nuclei than 
other standard synthetic carriers; increasing the chance 
of the DNA successfully controlling the defective 
genes, and the disease. 
 
Gene therapy involves the insertion of DNA into human cells within the body to treat disease. The technique 
is still in its early days, and has been demonstrated successfully only in the last decade. Most investigation has 
been into the possibilities for treating hereditary diseases related to a genetic defect, and the technique also 
has potential uses in treating the early stages of cancer, and in cardiovascular and neurodegenerative diseases. 
 
Gene therapy faces many difficulties as a practical method; not the least of which is that DNA is a large and 
complicated structure which needs to be delivered and attached to the correct section of the recipient's set of 
DNA. A number of methods are in use or under investigation for introducing DNA into cells (a process 
known as transfection) -- using viruses, chemical agents or physical injection. 
 
Viruses or chemical carriers 
 
With viral carriers, the DNA to be introduced is injected into the virus, which carries it into the cell by way of 
a vesicle formed around the virus particle by the cell wall. Once inside the cell, the vesicle breaks down and 
the virus injects the DNA into the cell's nucleus. The viral route does, however, have major disadvantages. 
The immune system of the person receiving treatment often interferes with viral activity; and viruses can have 
unpredictable mutagenic side-effects. Also large-scale production of viral vectors is problematic. 
 
A wide range of chemical agents are already known to be able to form a complex of 1,4-DHP with DNA and 
deliver it into the recipient's cells. These agents are much easier to produce on a large scale than viruses and 
do not usually cause an immune response. However they are not so effective at introducing the DNA as the 
viral carriers. 
 
Seeking the best of both worlds 
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The challenge facing the partners in the EUREKA project was to combine the effectiveness of the viral 
vectors with the production advantages and lack of immune response shown by chemical agents. Scientists at 
the Latvian Institute of Organic Synthesis and the University of Kuopio in Finland had discovered new groups 
of possible DNA transfer agents: 1,4-DHP derivatives. These compounds were found to be more effective in 
gene transfer than two widely-used standard gene delivery agents (known as DOTAP and PEI 25) and the 
discovery was covered by a patent. This finding offered the exciting prospect of better efficiency from a non-
viral carrier. 
 
Professor Arto Urtti of Helsinki University (formerly from Kuopio) explains: "When these compounds are in 
solution and DNA is added, they bind together. The large, loose DNA molecule collapses and tiny particles of 
about 10-50nm in diameter are formed, composed of both DNA and carrier. When you present this to the 
cells, the nanoparticles bind to the cell surface, which folds inwards to form a vesicle within the cell. The 
particles then escape from the vesicle, releasing the DNA. 
 
Researchers at Helsinki University found that out of all the compounds tested, the most effective were those 
which succeeded in transferring DNA into the nucleus. The mechanism by which the DNA enters the nucleus 
is not yet clearly understood, but it is known that gene transfer is more effective in cells which are actively 
dividing, e.g. cancer cells. 
 
Dr Aiva Plotniece, Dr Arkadijs Sobolevs and their colleagues at the Latvian Institute then set out to synthesise 
dozens of different DHP derivative compounds. Dr Plotniece comments: "The great advantage of these 
compounds is the biologically active 1,4-DHP fragment, which with proper substitution, can show certain 
biological and physico-chemical properties. During the project we have designed different 1,4-DHPs, which 
allowed us to establish structure-activity relationships." 
 
The third project partner, the independent Latvian chemical producer Bapeks, contributed its experience of 
larger-scale synthesis and advised the Latvian Institute researchers on how best to scale up the synthesis 
methodology. The compounds were then distributed to a number of other research colleagues in Latvia, 
Finland and Lithuania for further study. At present, project partners feel that the main uses will be in 
laboratory experiments, and much further research is needed before they can be used for gene transfer in the 
human body. 
 
Partners in the EUREKA project believe that although more research is needed, the project has been very 
successful. "It was the first big, important project for us" says Dr Sobolevs. "We have significantly widened 
the potential uses of self-assembling 1,4-dihydropyridine derivatives into nanomedicine, gene delivery and 
even into drug delivery systems." The project team found that EUREKA support helped greatly in preparing, 
managing and reporting the project. It was also through EUREKA that the other partners were introduced to 
Bapeks. 
 
Story Source: 
 
    The above story is reprinted (with editorial adaptations by ScienceDaily staff) from materials provided by 
EUREKA. 
 
http://www.sciencedaily.com/releases/2010/06/100624122058.htm 
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Study Identifies Couples’ Underlying Concerns During a Fight 

 
 
Researchers have identified the two underlying causes of fights between couples. (Credit: iStockphoto/Diego 
Cervo) 
 
ScienceDaily (June 26, 2010) — A new Baylor University study has found that there are two fundamental 
underlying concerns when partners in a committed relationship fight. 
 
Dr. Keith Sanford, associate professor of psychology and neuroscience at Baylor, has not only identified the 
underlying concerns, he also has developed a specific method to measure them. 
 
Sanford and his research have identified the first type of underlying concern as perceived threat, which 
involves a perception that one's partner is being hostile, critical, blaming or controlling. 
 
The second type of concern is called perceived neglect, which involves a perception that one's partner is 
failing to make a desired contribution or failing to demonstrate an ideal level of commitment or investment in 
the relationship. 
 
The results appear in the American Psychological Association's journal Psychological Assessment. 
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"When people have underlying concerns about a perceived threat or perceived neglect, they may be likely to 
engage in reflexive, emotionally charged behavior that can initially serve to escalate the conflict," Sanford 
said. "This means that perceived threat and neglect should correlate with how couples communicate during 
conflict. Each type of concern is associated with a specific and distinct set of emotions and perceptions." 
 
Another result, Sanford believes, is that concerns regarding perceived neglect may be best resolved when a 
person receives an apology and then decides to forgive. In contrast, a person concerned about a perceived 
threat may be more interested in receiving demonstrations of deference, expressions of appreciation, and 
reductions in hostility. 
 
Sanford and his research team also have created an assessment tool to measure these two underlying concerns. 
The Couples Underlying Concern Inventory is a questionnaire measuring the two basic types of underlying 
concern that couples experience during episodes of conflict. This study provides initial evidence supporting 
the validity of the assessment. 
 
Sanford said the results suggest that an assessment of underlying concerns can provide important information 
about how a respondent is viewing a conflict interaction. He also said the results support the feasibility of 
encouraging people to express emotion when they perceive neglect but raise some doubts about the feasibility 
of this approach in situations where the underlying concern involves a perceived threat. 
 
Story Source: 
 
    The above story is reprinted (with editorial adaptations by ScienceDaily staff) from materials provided by 
Baylor University. 
 
Journal Reference: 
 
1.Sanford et al. Perceived threat and perceived neglect: Couples' underlying concerns during conflict.. 
Psychological Assessment, 2010; 22 (2): 288 DOI: 10.1037/a0018706 
 
 
http://www.sciencedaily.com/releases/2010/06/100624141517.htm 
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Four-Leaf Clover Gives Up Its Secrets 
 
 
Four leaf clover. (Credit: Wayne Parrot) 
 

ScienceDaily (June 25, 2010) — Ending a period of "bad luck" for clover researchers, scientists report finding 
the gene that turns ordinary three-leaf clovers into the coveted four-leaf types. Masked by the three-leaf gene 
and strongly influenced by environmental condition, molecular markers now make it possible to detect the 
presence of the gene for four-leaves and for breeders to work with it.The results of the study, which also 
located two other leaf traits in the white-clover genome, were reported in the July/August 2010 edition of 
Crop Science. 
 
The other leaf traits, the red fleck mark and red midrib, a herringbone pattern that runs down the center of 
each leaflet in a bold red color, were mapped to nearby locations, resolving a century-old question as to 
whether these leaf traits were controlled by one gene or two separate genes. 
 
White clover has many genes that affect leaf color and shape, and the three in the study were very rare. These 
traits can be strikingly beautiful, particularly if combined with other, and can turn clover into an ornamental 
plant for use in flower beds. 
 
"This is a great time to be involved in white clover breeding" said Wayne Parrott, the senior researcher of the 
study at the University of Georgia. "We now have the tools to make it easier to breed important traits in this 
species which has historically proven to be a challenging plant to work with. In addition, we can hasten the 
development of new white clover cultivars bred for a variety of uses by screening new generations of plants 
for traits of interest before they even reach the field trial stage, significantly reducing the time and resources 
needed for new releases of white clover." 
 
The research team, from the University of Georgia and the Samuel Roberts Noble Foundation in Ardmore, 
Oklahoma, used both modern molecular-based genetics tools and classic breeding methods to solve the 
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mystery of leaf trait inheritance in white clover. The researchers developed two populations of plants, grew 
them in separate locations, and extracted DNA to analyze molecular markers. 
 
How these leaf traits are inherited and why white clover has so many rare leaf traits and has puzzled 
geneticists and breeders for many years. This research allows breeders to develop new ornamental varieties. It 
also sheds light on white clover genetics and evolution, which is still partly a mystery. 
 
Though the four-leaf variety may be best known for bringing luck to its discoverer, white clover is also 
known a high quality forage, and for its presence as a ubiquitous lawn weed. Researchers are now one step 
closer to unlocking the genetic mechanisms behind four leaves in white clover and fixing this trait for 
breeding purposes. 
 
Research is continuing at the University of Georgia and the Samuel Roberts Noble Foundation to map genes 
involved in other leaf traits and many other white clover traits. The current study was partially funded by the 
Samuel Roberts Noble Foundation and the Georgia Agricultural Experiment Stations. 
 
 
Story Source: 
 
    The above story is reprinted (with editorial adaptations by ScienceDaily staff) from materials provided by 
Crop Science Society of America (CSSA). 
 
Journal Reference: 
 
1.R. M. Tashiro, Y. Han, M. J. Monteros, J. H. Bouton, W. A. Parrott. Leaf Trait Coloration in White Clover 
and Molecular Mapping of the Red Midrib and Leaflet Number Traits. Crop Science, 2010; 50 (4): 1260 DOI: 
10.2135/cropsci2009.08.0457 
 
http://www.sciencedaily.com/releases/2010/06/100624141000.htm 
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Ecological Change in the Abyss: The Amperima Event 

 
The image shows individuals of the sea cucumber Amperima rosea on the seabed of the Porcupine Abyssal 
Plain in the Northeast Atlantic. (Credit: NOC) 
 
ScienceDaily (June 25, 2010) — Even in the dark abyss of the deep ocean animal communities can undergo 
rapid, widespread and radical changes. Scientists at the National Oceanography Centre are at the forefront of 
monitoring these changes and understanding the mechanisms responsible. Their latest research is published in 
a special issue of the journal Deep Sea Research II. 
 
We often think of the deep ocean floor as stable, relatively unvarying environment untroubled by surface 
climate conditions. But long-term monitoring has shown that animal communities living at great depth on the 
seafloor can change radically over remarkably short periods, and that these events are ultimately driven by 
climate. 
 
Such faunal changes are exemplified by the 'Amperima Event' - the sudden mass occurrence of the sea 
cucumber (holothurian) Amperima rosea recorded on the Porcupine Abyssal Plain (PAP) situated off the 
southwest coast of Ireland in the northeast Atlantic. Communities of animals living on the seabed there at 
depths of nearly 5000 metres have been monitored from 1989 to the present day. 
 
A major change occurred in the PAP community between 1996 and 1999 involving a number of animal 
groups, including sea anemones, segmented worms, sea spiders, sea squirts, brittle stars, and sea cucumbers, 
all of which increased in abundance. 
 
However, the population explosion in the sea cucumber Amperima rosea (hereafter Amperima) was 
particularly striking - thus the 'Amperima Event'. Before 1996 the sea cucumber was found in only ones or 
twos. They were very rare. But by 1999, the sea cucumber reached such high densities that if you were able to 
walk on the deep seafloor, you would have difficulty in avoiding squashing them flat. 
 
Dr David Billet and his colleagues showed that the increase abundance and dominance of Amperima occurred 
over a very wide area, greater than the size of the UK. Changes are also apparent in the abundance of other 
animals living in the seabed, including the single-celled creatures inhabiting the sediments. The whole deep-
sea world had been turned on its head. 
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"What this strongly suggested," says Dr Billett, "is that the 'Amperima Event' did not simply reflect localised, 
chance changes in the abundances of one or two species. Instead, changes in the whole deep-sea animal 
community were driven by environmental factors." 
 
The animals living on the deep seafloor feed on organic matter in the form of phytodetritus - the remains of 
tiny marine plants that once lived in the sunlit surface layer - and which fall down through the water column 
and settle on the seabed. It seemed possible that an increase in the amount of this 'marine snow' might have 
driven the 'Amperima Event'. 
 
From sediment trap measurements, a team led by Professor Richard Lampitt of the National Oceanography 
Centre has subsequently shown that variations in the supply of organic matter to the PAP can vary greatly 
between years. Indeed, a second sudden mass occurrence of Amperima in 2001 - a possible second 
'Amperima Event' - may have been due to increased food availability. 
 
Food quality may also be important. Dr Denise Smythe-Wright, also of the National Oceanography Centre 
and her colleagues have shown that the composition and potential nutrient quality of organic matter exported 
from the surface ocean depend on the species composition of the ocean phytoplankton community. This could 
favour the reproduction, recruitment and competitive ability of particular species. 
 
For example, Amperima has a different requirement for certain carotenoid pigments than other species of sea 
cucumber. Carotenoids in shallow water are known to improve egg production and improve the chances of 
larvae in developing into juveniles. Carotenoids are used as feed in aquaculture to improve yields. In the food-
limited deep sea, changes in the quantity and quality of the downward flux of carotenoids with season and 
year may change the egg production in certain species allowing the rapid colonisation of large areas of the 
seafloor when the conditions are right. 
 
"Whether it is the quality or the quality of the organic matter, or both, that matter," says Dr Billett, "it appears 
that changes in the density of animals such as Amperima are related to phytoplankton productivity in the 
overlying surface waters, which is affected by climate change." 
 
"Moreover," he says, "we know from the fossil record that deep-sea animal communities change over 
geological timescales. Knowing how species density and dominance change in relation to environmental 
variables in the present will help in interpreting the geological record and will allow predictions of how deep-
sea fauna might alter in relation to climate change." 
 
Story Source: 
 
    The above story is reprinted (with editorial adaptations by ScienceDaily staff) from materials provided by 
National Oceanography Centre, Southampton (UK), via EurekAlert!, a service of AAAS. 
 
Journal Reference: 
 
1.R.S. Lampitt, D.S.M. Billett, A.P. Martin. The sustained observatory over the Porcupine Abyssal Plain 
(PAP): Insights from time series observations and process studies. Deep Sea Research Part II: Topical Studies 
in Oceanography, 2010; 57 (15): 1267 DOI: 10.1016/j.dsr2.2010.01.003 
 
http://www.sciencedaily.com/releases/2010/06/100624104808.htm 
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More Variation in Human Genome Than Expected: Surprisingly Common Transposons or 'Jumping Genes' 
Are Known to Cause Disease 
 

 
New research into 'jumping genes' -- or transposons -- has revealed more variation in the human genome than 
scientists had expected. (Credit: iStockphoto/Zmeel Photography) 
 
ScienceDaily (June 25, 2010) — Scientists are finding more variation in the human genome than they had 
previously expected, now that new technologies are allowing researchers a closer look at the genomes of 
many individuals, according to a new study from University of Maryland School of Medicine researchers. 
 
The study, to be published in the June 25 issue of the journal Cell, is one of the first to take an in-depth look 
at transposons, known as "jumping genes." 
 
Transposons are segments of DNA that can replicate themselves -- meaning that each generation of a human 
family has more transposons in its genome than its ancestors -- and move to new sites in each individual 
person's genome. The researchers examined the genomes of 76 people and found that new occurrences of 
transposons were surprisingly prevalent. They also found that transposons are very active in lung cancer 
genomes. 
 
"A key part of this study was that we developed new, next-generation sequencing and informatics 
technologies that allowed us to look at these variants for the first time in many human genomes," says Scott 
E. Devine, Ph.D., an associate professor at the University of Maryland School of Medicine and a research 
scientist at the school's Institute for Genome Sciences. 
 
"The human genome is a big document full of information, like a blueprint," Dr. Devine explains. "As soon as 
the human genome was sequenced, it became clear that it was going to vary from one person to the next. Such 
variation dictates why people look different from one another, why they have different susceptibilities to 
diseases and different lifespans. In this study, we're looking at transposons that insert themselves in new 
places in various genomes and disrupt the blueprint." 
 
Dr. Devine continues: "If you think of the human genome as a manual to build a complex machine like an 
aircraft, imagine what would happen if you copied the page that describes passenger seats and inserted it into 
the section that describes jet engines. Transposons act something like this: they copy themselves and insert the 
copies into other areas of the human genome, areas that contain instructions for the complex machine that is 
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the human body. These areas and the instructions they contain may then become corrupted and hard to 
understand. This, in turn, can alter human traits or even cause human diseases." 
 
Some transposons do not seem to have a serious impact on the genome, but several dozen transposon 
insertions have been identified that have caused human disease by disrupting genes. "We think this is just the 
tip of the iceberg," Dr. Devine says. He began the research for this study when he was a faculty member at 
Emory University School of Medicine in Atlanta. 
 
"We saw for the first time that new transposon insertions are happening at a high frequency in each person's 
genome," Dr. Devine says. "We found that if you have a child, the child could have one or more new copies 
of these transposons that you don't have. From these findings, we predict that there is going to be more 
variation in human genomes than scientists first believed." 
 
The transposons found in lung cancer tumor genomes had never been seen before, and could have 
significance for oncology research. "The mutations could possibly be causing cancer or tumor progression," 
Dr. Devine explains. Technological advances in DNA sequencing have made it possible to examine 
transposons in greater detail, Dr. Devine adds, and also have cut the cost of sequencing a human genome from 
millions of dollars just a few years ago to as little as $10,000 now. 
 
Scientists track variation in the human genome to identify specific variants that predict human traits and 
diseases, says Dr. Devine: "The big picture idea here is personal genomics, a new wave of science where an 
individual's genome will be sequenced at birth and then used to make predictions about the future health of 
that person. This will pave the way for a future of personalized medicine, where treatments and preventive 
techniques will be tailored to each individual based on the information found in that person's genome." 
 
The research was funded by the National Human Genome Research Institute, part of the National Institutes of 
Health, the American Cancer Society and Sun Microsystems. 
 
"This study is an example of how our world class researchers are leading the field with their innovations at 
the cutting edge of this emerging sector of personalized genomics and predictive medicine," says E. Albert 
Reece, M.D., Ph.D., M.B.A., acting president of the University of Maryland, Baltimore and John Z. and 
Akiko K. Bowers Distinguished Professor and dean, University of Maryland School of Medicine. "They are 
bringing the field of medicine closer to a future where each person's genome will serve as a map to predict 
their health over a lifetime. We're proud to be a part of this future." 
 
Story Source: 
 
    The above story is reprinted (with editorial adaptations by ScienceDaily staff) from materials provided by 
University of Maryland Medical Center, via EurekAlert!, a service of AAAS. 
 
Journal Reference: 
 
1.Rebecca C. Iskow, Michael T. McCabe, Ryan E. Mills, Spencer Torene, W. Stephen Pittard, Andrew F. 
Neuwald, Erwin G. Van Meir, Paula M. Vertino, Scott E. Devine. Natural Mutagenesis of Human Genomes 
by Endogenous Retrotransposons. Cell, 2010; 141 (7): 1253-1261 DOI: 10.1016/j.cell.2010.05.020 
 
http://www.sciencedaily.com/releases/2010/06/100624121956.htm 
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NASA Radar Images Show How Mexico Quake Deformed Earth 
 
 

Overview of the UAVSAR interferogram of the magnitude 7.2 Baja California earthquake of April 4, 2010, 
overlaid atop a Google Earth image of the region. Major fault systems are shown by red lines, while recent 
aftershocks are denoted by yellow, orange and red dots. (Credit: NASA/JPL/USGS/Google) 
 
ScienceDaily (June 25, 2010) — NASA has released the first-ever airborne radar images of the deformation 
in Earth's surface caused by a major earthquake -- the magnitude 7.2 temblor that rocked Mexico's state of 
Baja California and parts of the American Southwest on April 4. 
 
The data reveal that in the area studied, the quake moved the Calexico, Calif., region in a downward and 
southerly direction up to 80 centimeters (31 inches). The maps can be seen at: 
http://www.nasa.gov/topics/earth/features/UAVSARimage20100623.html . 
 
A science team at NASA's Jet Propulsion Laboratory, Pasadena, Calif., used the JPL-developed Uninhabited 
Aerial Vehicle Synthetic Aperture Radar (UAVSAR) to measure surface deformation from the quake. The 
radar flies at an altitude of 12.5 kilometers (41,000 feet) on a Gulfstream-III aircraft from NASA's Dryden 
Flight Research Center, Edwards, Calif. 
 
The team used a technique that detects minute changes in the distance between the aircraft and the ground 
over repeated, GPS-guided flights. The team combined data from flights on Oct. 21, 2009, and April 13, 
2010. The resulting maps are called interferograms. 
 
The April 4, 2010, El Mayor-Cucapah quake was centered 52 kilometers (32 miles) south-southeast of 
Calexico, Calif., in northern Baja California. It occurred along a geologically complex segment of the 
boundary between the North American and Pacific tectonic plates. The quake, the region's largest in nearly 
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120 years, was also felt in southern California and parts of Nevada and Arizona. It killed two, injured 
hundreds and caused substantial damage. There have been thousands of aftershocks, extending from near the 
northern tip of the Gulf of California to a few miles northwest of the U.S. border. The area northwest of the 
main rupture, along the trend of California's Elsinore fault, has been especially active, and was the site of a 
large, magnitude 5.7 aftershock on June 14. 
 
UAVSAR has mapped California's San Andreas and other faults along the plate boundary from north of San 
Francisco to the Mexican border every six months since spring 2009, looking for ground motion and 
increased strain along faults. "The goal of the ongoing study is to understand the relative hazard of the San 
Andreas and faults to its west like the Elsinore and San Jacinto faults, and capture ground displacements from 
larger quakes," said JPL geophysicist Andrea Donnellan, principal investigator of the UAVSAR project to 
map and assess seismic hazard in Southern California. 
 
Each UAVSAR flight serves as a baseline for subsequent quake activity. The team estimates displacement for 
each region, with the goal of determining how strain is partitioned between faults. When quakes do occur 
during the project, the team will observe their associated ground motions and assess how they may 
redistribute strain to other nearby faults, potentially priming them to break. Data from the Baja quake are 
being integrated into JPL's QuakeSim advanced computer models to better understand the fault systems that 
ruptured and potential impacts to nearby faults, such as the San Andreas, Elsinore and San Jacinto faults. 
 
One figure (Figure 1) shows a UAVSAR interferogram swath measuring 110 by 20 kilometers (69 by 12.5 
miles) overlaid atop a Google Earth image. Each colored contour, or fringe, of the interferogram represents 
11.9 centimeters (4.7 inches) of surface displacement. Major fault lines are marked in red, and recent 
aftershocks are denoted by yellow, orange and red dots. 
 
The quake's maximum ground displacements of up to 3 meters (10 feet) actually occurred well south of where 
the UAVSAR measurements stop at the Mexican border. However, these displacements were measured by 
JPL geophysicist Eric Fielding using synthetic aperture radar interferometry from European and Japanese 
satellites and other satellite imagery, and by mapping teams on the ground. 
 
Scientists are still working to determine the exact northwest extent of the main fault rupture, but it is clear it 
came within 10 kilometers (6 miles) of the UAVSAR swath, close to the point where the interferogram 
fringes converge. "Continued measurements of the region should tell us whether the main fault rupture has 
moved north over time," Donnellan said. 
 
An enlargement of the interferogram is shown in another figure (Figure 2), focusing on the area where the 
largest deformation was measured. The enlargement, which covers an area measuring about 20 by 20 
kilometers (12.5 by 12.5 miles), reveals many small "cuts," or discontinuities, in the fringes. These are caused 
by ground motions ranging from a centimeter to tens of centimeters (a few inches) on small faults. 
"Geologists are finding the exquisite details of the many small fault ruptures extremely interesting and 
valuable for understanding the faults that ruptured in the April 4th quake," said Fielding. Another figure, 
(Figure 3) shows a close-up of the region where the magnitude 5.7 aftershock struck. 
 
"UAVSAR's unprecedented resolution is allowing scientists to see fine details of the Baja earthquake's fault 
system activated by the main quake and its aftershocks," said UAVSAR Principal Investigator Scott Hensley 
of JPL. "Such details aren't visible with other sensors." 
 
UAVSAR is part of NASA's ongoing effort to apply space-based technologies, ground-based techniques and 
complex computer models to advance our understanding of quakes and quake processes. The radar flew over 
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Hispaniola earlier this year to study geologic processes following January's devastating Haiti quake. The data 
are giving scientists a baseline set of imagery in the event of future quakes. These images can then be 
combined with post-quake imagery to measure ground deformation, determine how slip on faults is 
distributed, and learn more about fault zone properties. 
 
UAVSAR is also serving as a flying test bed to evaluate the tools and technologies for future space-based 
radars, such as those planned for a NASA mission currently in formulation called the Deformation, 
Ecosystem Structure and Dynamics of Ice, or DESDynI. That mission will study hazards such as earthquakes, 
volcanoes and landslides, as well as global environmental change. 
 
For more information on UAVSAR, visit: http://uavsar.jpl.nasa.gov/ 
 
 
Story Source: 
 
    The above story is reprinted (with editorial adaptations by ScienceDaily staff) from materials provided by 
NASA/Jet Propulsion Laboratory. 
 
 
http://www.sciencedaily.com/releases/2010/06/100624141524.htm 
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General relativity: Einstein's insight 
 
    * 30 June 2010 by Pedro Ferreira 
•Magazine issue 2767. 

 
 

Falling freely, weighing less? (Image: Matt 
King/Getty) 

 
In 1905, at the age of 26, Albert Einstein proposed 
his special theory of relativity. The theory reconciled 
the physics of moving bodies developed by Galileo 
Galilei and Newton with the laws of electromagnetic 
radiation. It posits that the speed of light is always 
the same, irrespective of the motion of the person 
who measures it. Special relativity implies that space 
and time are intertwined to a degree never previously 
imagined. 
 
Starting in 1907, Einstein began trying to broaden 
special relativity to include gravity. His first 
breakthrough came when he was working in a patent office in Bern, Switzerland. "Suddenly a thought struck 
me," he recalled. "If a man falls freely, he would not feel his weight... This simple thought experiment... led 
me to the theory of gravity." He realised that there is a deep relationship between systems affected by gravity 
and ones that are accelerating. 
 
The next big step forward came when Einstein was introduced to the mathematics of geometry developed by 
the 19th-century German mathematicians Carl Friedrich Gauss and Bernhard Riemann. Einstein applied their 
work to write down the equations that relate the geometry of space-time to the amount of energy that it 
contains. Now known as the Einstein field equations, and published in 1916, they supplanted Newton's law of 
universal gravitation and are still used today, nearly a century later. 
 
Using general relativity, Einstein made a series of predictions. He showed, for example, how his theory would 
lead to the observed drift in Mercury's orbit. He also predicted that a massive object, such as the sun, should 
distort the path taken by light passing close to it: in effect, the geometry of space should act as a lens and 
focus the light (see diagram). 
 
Einstein also argued that the wavelength of light emitted close to a massive body should be stretched, or red-
shifted, as it climbs out of the warped space-time near the massive object. These three predictions are now 
called the three classical tests of general relativity. 
 
Read more: Instant Expert: General relativity 
 
Pedro Ferreira is professor of astrophysics at the University of Oxford. He works on the origin of large-scale 
structures in the universe, on the general theory of relativity and on the nature of dark matter and dark energy 
 
 
http://www.newscientist.com/article/mg20727671.900-general-relativity-einsteins-insight.html 
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 Early stages of crater birth captured on camera 
 
    * 17:19 30 June 2010 by Rachel Courtland 
     

 
Hard landing (Image: B. Hermalyn/P. Schultz/Brown University) 

 
They move too fast for human eyes to see, but a camera has tracked individual sand particles spraying from 
an impact site in the first moments of crater formation. 
 
Such movies could help us piece together the objects that created the craters which pock the surfaces of the 
moon and other celestial bodies. They could also help to predict the effects of impacts to determine the risk 
flying debris poses to astronauts, for example. 
 
Brendan Hermalyn and Peter Schultz of Brown University in Providence, Rhode Island, used a gun at 
NASA's Ames Vertical Gun Range to fire projectiles into sand at speeds of up to 5.6 kilometres per second. 
Fast ejection 
 
The resulting craters form in 100 milliseconds or less. By using high-speed video cameras that can capture up 
to 15,000 frames per second, the team could track individual sand particles as they were ejected from the 
impact. 
 
Most of the material thrown up by the impact took to the air during the impact's "main stage", landing within 
a few crater radii of where the projectile hit. But the high-speed video also revealed particles kicked up in a 
relatively unstudied early stage. 
 
During this phase of crater formation material is flung fastest and farthest, for example creating the long rays 
of the moon's Tycho crater and, potentially, launching a number of meteoroids into space from the surface of 
the moon and Mars. 
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The new experiments show the material released during this early stage is ejected faster and at a lower angle 
than the main stage. 
Crater makers 
 
Learning more about how such debris is ejected could help researchers to piece together the trajectory, speed 
and other properties of the bodies such as comets, meteoroids and asteroids that have made craters on the 
moon and other bodies, Hermalyn says. 
 
This is the first time particle tracking has been used to measure the speeds and angles of particles thrown out 
in the early stage of impact, says Jay Melosh of Purdue University in West Lafayette, Indiana. 
 
The speeds of impacts in the experiment are much lower than the average for bodies like the moon and so 
can't reproduce effects such as melting and vaporisation that more energetic impacts cause, says Melosh. But 
he says the experiment could be an important check for computer models of impacts. 
 
Journal reference: Icarus, DOI: 10.1016/j.icarus.2010.05.025 
 
http://www.newscientist.com/article/dn19106-early-stages-of-crater-birth-captured-on-camera.html 
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 Asteroid hunters part-blinded by the military 
 
    * 28 June 2010 
    * Magazine issue 2766.  
 
THE first of the asteroid-hunting Pan-STARRS telescopes is now on the lookout for threatening near-Earth 
objects, but its vision is impaired due to the US military. 
 
From its perch atop the Haleakala volcano in Maui, Hawaii, PS1's mammoth, 1400-megapixel camera should 
uncover 100,000 new asteroids and identify any that are on a collision course with Earth. However, the US air 
force, which funded the development of the telescope, requires that software automatically black out a swathe 
of pixels to hide the trajectories of passing satellites. 
 
Last year this restriction, plus other shortcomings, meant that just 68 per cent of the total sky imaged 
produced usable pictures. As of March, improvements in image processing have boosted that figure to 76 per 
cent, says team member Eric Bell. Still, the asteroid hunters have had to add an extra set of observations for 
certain patches of sky to compensate for the possibility that an object might whizz by undetected. 
 
http://www.newscientist.com/article/mg20627662.800-asteroid-hunters-partblinded-by-the-military.html 
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 Climate change is leaving us with extra space junk 
 
    * 25 June 2010 
•Magazine issue 2766. 
• 
RISING sea levels, vanishing glaciers and earlier blooming of flowers are among the well-documented effects 
of climate change. An increase in space junk can now be added to that list. 
 
The upper layers of the atmosphere have a braking effect on defunct satellites and spent rockets, eventually 
causing them to drop out of orbit and burn up. Arrun Saunders and Hugh Lewis, at the University of 
Southampton in the UK, studied the orbits of 30 satellites over the past 40 years, and recorded a gradual 
increase in the time they remain in orbit. They attribute this to the cooling and reduced density of the upper 
atmosphere caused by increasing carbon dioxide levels. 
 
The researchers calculate that the atmosphere is reducing in density by 5 per cent every decade at an altitude 
of 300 kilometres. "The lower molecular braking means debris can remain in orbit up to 25 per cent longer," 
says Lewis. 
 
This raises the risk of collisions with satellites and makes it more hazardous to launch spacecraft. Space 
agencies may need to double the amount of debris they plan to remove from orbit, the researchers say. They 
presented their work at a conference in Boulder, Colorado, last week. 
 
http://www.newscientist.com/article/mg20627663.000-climate-change-is-leaving-us-with-extra-space-
junk.html 
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 Drone alone: how airliners may lose their pilots 
 
    * 28 June 2010 by Paul Marks 
•Magazine issue 2766. 
 
 
 
Still comfortable flying? (Image: Alisdair Macdonald/Rex Features) 
 
 
 
WOULD you fly in an airliner knowing there were 
no pilots in the cockpit? This is no mere hypothetical 
question. The US Federal Aviation Administration 
this month kicked off what could be the first step in a 
journey towards the full automation of the airliners 
we all travel on. 
 
The FAA commissioned the Boeing subsidiary 
Insitu, based in Bingen, Washington, and the New 
Jersey Air National Guard to begin investigating 
ways for civil aircraft to share their airspace with 
remotely piloted uncrewed aerial vehicles (UAVs). 
In the UK, a research programme called Astraea 2, 
led by BAE Systems and Airbus owner EADS, is 
pressing ahead with similar aims. 
 
The goal on both sides of the Atlantic is to allow UAVs to share civilian airspace, rather than clearing a 
section of airspace for every UAV flight, as happens now. While this segregation of the sky has prevented 
collisions, arranging clearance for every flight is time-consuming and curtails potential fly-at-a-moment's-
notice applications for UAVs. 
 
If they are to share civilian airspace, uncrewed planes will need to be able to sense the presence of other 
aircraft and take evasive action. Air traffic controllers would also need robust ways to manage flocks of 
UAVs - whose remote pilots may be hundreds of kilometres away. 
 
Why contemplate opening up the sky to drones? For one thing, they could provide a relatively cheap boost to 
border-monitoring efforts, says Lambert Dopping-Hepenstal, an Astraea 2 project chief at BAE. At the 
moment, even in a country the size of the US, he says, "there is not enough segregated airspace" to support 
such schemes. Other mooted applications include surveillance, search-and-rescue and crop monitoring. 
You just don't need someone with a million dollars' worth of pilot training any more 
 
It won't stop there. Once UAVs can avoid passenger jets, remotely piloted cargo planes are likely to take to 
the skies, pushed by some compelling economics. "The cargo airlines want very much to lose their pilots. The 
money that would be saved in salary and benefits, including retirement and healthcare costs, is pretty 
staggering," says Mary Cummings, a former US navy fighter pilot who now researches ways to automate 
aviation systems at the Massachusetts Institute of Technology. 
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Indeed, some UAVs are already big, cargo-capable beasts: the largest variant of the Northrop Grumman 
Global Hawk has a 38-metre wingspan, similar to that of the aviation industry's veteran workhorse, the 
Boeing 737. 
 
The FAA's project will initially focus on air traffic control procedures, whereas Astraea 2 researchers are 
focusing on a sense-and-avoid system for UAVs that is comprised of "cooperative" and "non-cooperative" 
elements. 
 
Today's airliners use a cooperative system called the Traffic Alert and Collision Avoidance System (TCAS), 
whereby radio transmitters on each plane announce its position, height and heading. The system constructs a 
picture of what's in a plane's airspace and calculates collision risks. If a risk is detected, a loud, synthesised 
voice tells the crew to climb or dive to avoid the danger. 
 
"UAVs will have to respond to these TCAS alerts," says Dopping-Hepenstal. But when planes without TCAS 
venture close, things get tricky. Some of these "may be radio silent or have low electromagnetic signatures, 
making them difficult to detect", he says. This is where the non-cooperative elements kick in. Astraea is 
developing a battery of sensors, including infrared heat sensors, millimetre-wave radars and optical cameras, 
to ensure UAVs know if a plane is nearby. 
 
While infrared sensors and cameras should spot a plane in open air, they may lose it in cloud. That's when 
millimetre-wave radar, which easily pierces fog, takes over. 
 
"Using multiple collision-sensing methods is clearly the safest approach," says Noel Sharkey, an autonomous-
systems engineer at the University of Sheffield, UK. "But what happens in unpredictable circumstances? 
Human creativity can avert serious problems that have never arisen before." And while UAVs will have a 
remote pilot, "what happens if the wireless link to the pilot gets lost?" he asks. 
 
Even trusted technology like TCAS fails on occasion, which worries Peter Ladkin, a safety-critical systems 
engineer at Bielefeld University in Germany. "Flying UAVs in civilian airspace, and mandating safety 
devices for them and their airspace co-users, has large, maybe even overwhelming, political, legal and social 
dimensions. It is not just a technology issue," he says. The repercussions from fatalities caused by the failure 
of a UAV's sensing technology would be profound, Ladkin adds. 
If round trips from Boston to LA on an unmanned jet cost only $50, people would stampede to get on board 
 
Cummings is convinced that the cost-saving potential will prove compelling. Autopilots and auto-landing 
systems - by which aircraft automatically follow a radio beacon to the runway - already do so much of the 
actual flying that pilots will eventually be seen as an unnecessary expense, even in passenger planes. "You 
just don't need someone with a million dollars' worth of pilot training any more," she says. 
 
Carolyn Evans of the British Airline Pilots Association says UAVs will "still need a remote pilot trained to 
the same level of expertise. But they might not need a co-pilot - so pilots, as you might expect, are not overly 
keen on the idea." 
 
Would Evans fly on a remotely piloted plane? "It's like the spartan offerings of some budget airlines: it's not a 
product I like the sound of. So no, you won't find me catching one." 
Cummings is unperturbed. "If round trips from Boston to Los Angeles on the first new unmanned airliner cost 
only $50, people would stampede to get on board," she says. 
 
http://www.newscientist.com/article/mg20627665.400-drone-alone-how-airliners-may-lose-their-pilots.html 
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Tackling the plastic menace 
 
    * 17:01 28 June 2010 by Helen Knight 
     

 
Durable isn't always better with plastic (Image: Franz Aberham/Getty) 

 
Green machine is our weekly column on the latest advances in environmental technologies 
 
Plastic can take hundreds of years to degrade, so bottles and bags can be a danger to wildlife, strangling birds, 
mammals and fish, and soaking up toxic chemicals from seawater that can poison any creatures that swallow 
them. 
 
What's more, plastic is expensive to recycle and requires a significant energy outlay, particularly in sorting 
and separating the different polymers that may be present. 
Mixed plastic 
 
Now Vilas Ganpat Pol at the Argonne National Laboratory in Illinois has developed a technique to convert a 
mixture of waste plastics into micro-spheres of a form of carbon called carbon black. The micro-spheres can 
be used in paints, lubricants and tyres, and even incorporated into the anodes of lithium-ion batteries. 
 
To create the spheres, Pol melted a mixture of plastics in a reactor at 700 ?C. At this temperature, the pressure 
in the reactor reaches 34 atmospheres, helping to break down the bonds between the hydrogen and carbon 
atoms in the polymer chains. The hydrogen gas is siphoned off, leaving behind carbon micro-spheres up to 10 
micrometres in diameter (Environmental Science and Technology, DOI: 10.1021/es100243u). 
 
Pol recently used a similar process to convert plastic waste into carbon nanotubes. However, this required the 
use of a relatively costly cobalt acetate catalyst, which could make the process prohibitively expensive if 
scaled up. The new technique requires no catalyst at all, says Pol. 
 
Geoffrey Mitchell, a material scientist at the University of Reading in the UK, says the fact that the process 
uses no catalyst is a major plus, and if the technique can be used to recycle the growing mountain of low-
value, mixed plastic waste, it could have a rosy future. 
Self-destruct 
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Meanwhile, Scott Phillips and Wanji Seo at Pennsylvania State University in University Park have developed 
self-destructing plastics that could lead to packaging that is more easily recycled and friendlier to wildlife. 
Working with the polymer poly(phthalaldehyde), the team attached one of two chemical end groups, or 
"triggers" either a silyl ether or an allyl ether to each phthalaldehyde building block. 
 
When a square of the polymer was exposed at room temperature to fluoride ions, the central section, where 
molecules were capped with the silyl ether, underwent rapid depolymerisation and broke down. Those 
sections capped with the allyl ether remained unchanged (Journal of the American Chemical Society, DOI: 
10.1021/ja104420k). 
 
The technique could be modified to develop plastic products that quickly degrade when exposed to triggers in 
the environment, he says. If a bag made of the right plastic reaches the ocean, for example, microbial enzymes 
in the water would make the material depolymerise and "the bag just disappears", Phillips says. 
 
By capping all the polymer sections with an end group that responds to a certain chemical, the technique 
could also be used as a low-energy method for recycling plastic waste, says Phillips. The resulting monomers 
would have to be re-polymerised to create a new plastic, but this may prove cheaper than separating different 
polymers before recycling can begin, he says. 
Smart materials 
 
So far the team has developed polymers with end groups that react with fluoride ions, palladium and 
hydrogen peroxide, and they are also hoping to develop polymers that respond to enzymes, he says. 
 
The team cautions that the research is still at the proof-of-concept stage. Work remains to be done to find 
polymers that break down into substances that are more environmentally friendly than phthalaldehyde. 
Another problem is that the polymers they have so far made are sensitive to acidity and need to be more stable 
to be usable. 
 
http://www.newscientist.com/article/dn19097-green-machine-tackling-the-plastic-menace.html 
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 Capacitors roll up for power on the nanoscale 
 
    * 26 June 2010 
    * Magazine issue 2766.  
 
A nanoscale power-storage device has just got even smaller, thanks to a trick borrowed from the large-scale 
world. 
 
Capacitors store electrical energy on the surfaces of two conducting plates separated by an insulating layer. 
Because they release energy more quickly than chemical batteries, they are good for providing a sudden burst 
of power. 
 
In large-scale devices, the layers are usually rolled up into a cylinder to make the device more compact. Now 
Carlos C?ar Bof' Bufon and his team at the Leibniz Institute for Solid State and Materials Research in 
Dresden, Germany, have created nanoscale capacitors in a similar way. They begin by depositing thin layers 
of metal and insulating material on top of a host substrate. The lowest metal layer of titanium and chromium 
is placed under strain, so once the substrate is removed, the layers roll themselves up (Nano Letters, DOI: 
10.1021/nl1010367). 
 
Shrinking the nanoscale capacitors allows more electrical power to be stored in a small space. The rolled-up 
device provides a capacitance of 200 microfarads per square centimetre of chip surface. That's at least twice 
what is possible with other capacitors using the same material, says team member Oliver Schmidt. 
 
http://www.newscientist.com/article/mg20627665.300-capacitors-roll-up-for-power-on-the-
nanoscale.html?full=true&print=true 
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Smarter books aim to win back the kids 
 
    * 17:10 25 June 2010 by Paul Marks 
    
 

Print ain't what it used to be (Image: Carlton) 
 
Innovation is our regular column highlighting emerging technologies and predicting where they may lead 
 
With digital technology now offering so many compelling options, encouraging children to read books has 
become a herculean task. So said the author and playwright Tom Stoppard this week, when he told the 
London Daily Telegraph that children are such technophiles that he fears for the future of reading. 
 
David Crystal, president of the UK's National Literacy Association, thinks these fears are overplayed, 
however. Speaking at the Royal Society of Arts in London this week, he denounced those who say the 
abbreviated style used in texting is corrupting English. He thinks we should embrace any and all new 
technologies that get people reading whether that's Facebook, blogs, texts or emails. 
 
"When these critics walk down the street, don't they see kids reading all the time on their mobile phones? Are 
they so blind they can't see that?" he says. "To say kids aren't reading is just false. Too much attention is paid 
to the technology carrying their words and not the content." 
 
Indeed, the digital written word seems to be in rude health. This week an e-book price war broke out, some 
say as a direct response to the Apple iPad, which is now used by 3 million readers around the world. 
Death of print? 
 
But arguably these devices don't address Stoppard's concerns. It's the printed page more than the written word 
that he fears is under threat from technology. Putting aside the fact that ink and paper chemistry, alongside 
binding adhesives, make books a technological feat in their own right albeit an old one what can be done? 
 
It may sound trite, but technology could provide the answer. Children's love affair with traditional books 
could continue in the digital age by augmenting the written word with 3D interactive graphics. 
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In the vanguard of this is UK-based publisher Carlton, which this week launched what it claims to be the 
world's first augmented reality (AR) book series Fairyland Magic and Dinosaurs Alive are out now; Sharks: 
Monsters of the Deep will follow soon. 
 
Open the dinosaur book and hold it in front of a webcam attached to a computer, and the live image feed on 
the screen displays a pint-sized 3D T. tex roaming across the page. Do the same with the shark book and the 
screen fills with water, leaving the user peering into the abyss through a virtual diving mask whereupon 
various animated sharks appear, alongside information about each species. 
Fairyland Magic 
 
At Carlton's launch this week I saw Russell Porter, the company's design director, demonstrating the 
Fairyland Magic book. "You may not know this, but fairies are attracted by three things: water, fruit and 
flowers," he said, as he conjured up all three, and encouraged a virtual fairy to land on a floral card held in his 
palm. 
 
The technology at the heart of the books is a software package called D-Fusion from Total Immersion, a 
French AR software house. Total Immersion has perfected a robust technology that can recognise a piece of 
printed matter such as a book page layout even if some of it is obscured by the fingers and thumbs gripping 
the book. It then superimposes pre-programmed 3D imagery on the computer's camera feed. 
 
It looks fun enough, and an unscientific poll of one child my daughter suggests it could provide children with 
a novel way to involve themselves with the stories they read. "Cool!" was her reaction when I showed her the 
video accompanying this article. 
 
It has its drawbacks, however. Holding the book open in front of a laptop's built-in webcam is a little 
unwieldy when you need to activate keyboard commands: it's best to have a separate webcam and train it on 
the open book. 
 
"Total Immersion has a lot more ideas coming: it's exciting stuff," says Porter. It won't be long before readers 
can interact verbally with the animated characters they conjure up, though voice recognition, he says. 
Added lure 
 
Crucially, these AR books work as standalone books: they are commissioned and written no differently from 
any others. The technology is only an added lure, says Carlton managing director Belinda Rasmussen. 
 
She thinks AR could answer some of Stoppard's criticisms. "We want children to love and read books and we 
think what we have achieved here is a modern book where the technology gives us something extra. It's still a 
book first and foremost." 
 
 
http://www.newscientist.com/article/dn19091-innovation-smarter-books-aim-to-win-back-the-kids.html 
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 Lizard-like robot can 'swim' through sand 
 
    * 25 June 2010 by James Urquhart 
•Magazine issue 2766. 
 
 
 
Just like a sandfish (Image: Yang Ding and Dan Goldman) 
 
TO ADD to the robots that can crawl over land, fly 
through air and swim underwaterMovie Camera comes 
one that can swim through sand. Such robots could 
help find people trapped in the loose debris resulting 
from an earthquake. 
 
Navigating through sand is harder than moving through 
water or air because sand can behave as both a solid 
and a fluid. We have no equations to describe how s
substances flow, let alone to predict how an object
"swim" efficiently through them. 
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But the sandfish lizard, Scincus scincus, can travel 
through sand effortlessly, so Daniel Goldman and R
Maladen's team at the Georgia Institute of Techno
in Atlanta decided to find out how they do it. They found that once the sandfish is submerged, it tucks its 
limbs into its sides and propels itself forward by wiggling from side to side. 
 
Working with Paul Umbanhowar of Northwestern University in Evanston, Illinois, the team plugged their 
results into a computer model, which they used to show that a snake-like robot with just seven body segments 
could travel through a granular medium like sand. 
 
Encouraged, the team built a 35-centimetre-long version of the robot, made from seven aluminium segments 
linked by six motors, all clothed in spandex to prevent the motors from becoming jammed. 
 
The team then tested their robot by burying it in a container filled with plastic spheres 6 millimetres across. 
When the robot undulated its body at a frequency similar to the lizard, they found it could move forward at 
speeds of up to 0.3 body lengths per wave cycle - just below the 0.4 body lengths per cycle that a submerged 
lizard can achieve. 
 
The robot could eventually match the lizard for speed, says Goldman, if more jointed segments are added to 
make its movements smoother. 
 
Howie Choset, a roboticist at Carnegie Mellon University in Pittsburgh, Pennsylvania, thinks that the physics 
and the biology-inspired approaches to robot movement will one day meet and "at the intersection will be a 
deeper understanding of how biology works and how to make robots better". The team will present their robot 
at the 2010 Robotics: Science and Systems Conference in Zaragoza, Spain, next week. 
 
http://www.newscientist.com/article/mg20627665.500-lizardlike-robot-can-swim-through-sand.html 
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 Lung-on-a-chip points to alternative to animal tests 
 
    * 19:00 24 June 2010 by Duncan Graham-Rowe 
 

 
Does almost everything a real lung does (Image: Kristin Johnson/Harvard Medical School/Science) 
 
A living, breathing lung-on-a-chip has been developed that can mimic the boundary between the lung's air 
sacs and its capillaries. 
 
It's at this boundary that inhaled pathogens and potentially harmful nanoparticles pass into the bloodstream. 
Reproducing those processes on a chip could one day provide an alternative to animal testing for drug 
development and toxicity screening. 
 
The coin-sized lung-on-a-chip consists of a simple network of microfluidic channels etched into a rubbery, 
transparent polymer called polydimethylsiloxane (PDMS). The central channel contains two layers of human 
cells, separated by a porous membrane (see image). 
 
In the upper layer the cells come from alveoli, the cavities deep inside the lung where gases pass between the 
lungs and the bloodstream. The lower layer contains endothelium cells from the capillaries that carry oxygen-
rich blood away. 
Breathe in… 
 
As well as mimicking the cellular structure of the lung, the chip copies its behaviour too: it can "breathe". As 
air pressure in two channels flanking the main channel is periodically reduced and increased, the central 
membrane is widened, stretching the cells as it does to, before they contract once more as the pressure is 
increased, says Donald Ingber, director of the Wyss Institute for Biologically Inspired Engineering at Harvard 
University, and leader of the lung-on-a-chip team. 
 
Because the device is transparent, it's possible to make real-time measurements of the inflammatory response 
that occurs when pathogens or silica nanoparticles are introduced into the airflow chamber. The 
measurements are made using high-resolution fluorescence microscopy. The extent to which these particles 
pass into the simulated bloodstream can also be recorded, Ingber says. 
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These measurements show that the "breathing" mechanism appears to encourage the uptake of silica 
nanoparticles a result that the team found also occurs when they introduced the same nanoparticles into a 
mouse lung connected to a ventilator. 
Lifelike response 
 
The fact that the lung-on-a-chip behaves so much like the real mouse lung is an encouraging sign that 
ethically acceptable and cheaper alternatives to animal testing may be on the way. Cell-culture techniques, 
which are also being investigated as an option, cannot take into account important mechanical influences that 
help regulate the organs, such as the stretching of lung tissue caused by breathing. "This is something that has 
been missing from almost all in vitro models," Ingber says. 
 
Anthony Holmes, of the UK National Centre for the Replacement, Refinement and Reduction of Animals in 
Research in London, agrees. "There's lot of evidence that the normal functions of organs require certain 
physical stimulations," he says. The lungs are one example but it applies equally to bone, cartilage and other 
tissues. "It's a nice model and an interesting approach." 
 
"It's wonderful that it breathes, and definitely a step in the right direction," says Kelly B?uB a cell biologist at 
Cardiff University, UK, who acts as scientific adviser to the UK's Safer Medicines Trust. But she warns that 
the immortalised cell lines used in the lung-on-a-chip tend not to have the same properties as "primary" cells 
taken from patients. "Unless they can get primary cells, they are not going to be able to replace animal tests." 
 
Journal reference: Science, DOI: 10.1126/science.1188302 
 
http://www.newscientist.com/article/dn19085-lungonachip-points-to-alternative-to-animal-tests.html 
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 Climate control: Is CO2 really in charge? 
 
    * 30 June 2010 by Anil Ananthaswamy 
•Magazine issue 2766. 
 

Cold, hot, cold, hot - what causes the dramatic swings in Earth's climate? (Image: Macduff Everton/Radius 
Images/Corbis) 
 
1 more image 
 
CROCODILES in the Arctic? You better believe it. There was a time, about 90 million years ago, when the 
Earth was so warm that crocodile-like creatures lived and bred inside the Arctic Circle. At other times, ice has 
spread over large parts of the planet. 
 
The prime suspect for these dramatic swings in Earth's climate is carbon dioxide: hot periods over the past 
half a billion years generally coincided with high levels of CO2 in the atmosphere and vice versa. A few 
studies, however, suggest that there may been periods when it was cold when CO2 levels were high, or hot 
when CO2 levels were low. So what was going on at these times? Are we missing part of the climate puzzle? 
 
Explaining these anomalies matters, because researchers are increasingly looking at past changes in our 
climate to help find out what's in store for future generations as CO2 levels shoot up. Such studies provide 
"real-world" guides to the future that do not rely on computer models alone. 
 
The tricky part about studying the climate of the past is working out what happened millions or even billions 
of years ago. Luckily, there are all kinds of clues to look at. Rocks reveal much about conditions at the time 
they formed; many rocks form only when there is liquid water, for instance. Ice sheets also leave numerous 
signs of their presence, from distinctive patterns of erosion to the mud and boulders they deposit. 
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Combine all the different indicators, and a consistent picture of past temperature emerges. While there have 
been ice ages from time to time, there is evidence of liquid water stretching back more than 3 billion years. 
Indeed, for much of Earth's history the planet has been warmer than it is now. 
 
This is surprising, because the sun has been getting steadily hotter and emits one-third more energy now than 
it did 4 billion years ago. If Earth's climate was all down to the sun, the planet ought to have grown steadily 
hotter. 
 
In 1981, Jim Kasting of Pennsylvania State University in University Park suggested that this relative stability 
in climate is all down to a CO2 "thermostat". It has to do with the long-term carbon cycle: some CO2, in the 
form of organic matter or carbonate rocks, gets buried deep in the Earth's crust for a time, and is eventually 
released back into the atmosphere by volcanoes. 
 
The first step in the formation of carbonate rocks occurs when CO2 reacts with silicate rocks. This process is 
called weathering - and the rate of weathering, Kasting pointed out, depends on the temperature. When the 
planet warms, weathering speeds up, removing more CO2 from the atmosphere and thus causing the 
temperature to fall. When the planet cools, weathering slows but volcanoes keep on pumping out CO2, so 
levels eventually rise. 
 
You would not want this kind of thermostat controlling your fridge: it can take millions of years to have a 
major effect, so there can still be wild swings in the climate. However, it might help explain why Earth's 
temperature has remained in the vital liquid water range. 
Bubble trouble 
 
The implication is that although any number of factors can affect the climate - from orbital variations to 
changes in the position of continents - the level of greenhouse gases, and CO2 in particular, is the most 
important. To find out if this is true, we have to look at how CO2 levels have changed in the past. 
 
The best way to do this is to measure CO2 levels in the tiny bubbles of air trapped in the ice sheets of 
Greenland and Antarctica - but this does not take us back very far. "The oldest ice on the planet is about a 
million years old, maybe a little older," says Aradhna Tripati of the University of California, Los Angeles. 
 
To get an idea of CO2 levels in the more distant past, researchers have to rely on less-direct methods. One is 
to model the long-term processes affecting CO2 levels, such as the amount of volcanism and the rate of fossil-
fuel formation. Geochemists have been refining such models for decades, which provide a broad-brush 
picture of average CO2 levels over tens of millions of years but cannot tell us much about shorter-term 
swings. 
 
Another method is to look at the density of the pores, or stomata, in fossilised leaves. Plants need stomata to 
let CO2 in, but they also lose water through them, so they usually have no more than necessary. "It has been 
observed in many plants that the density of the pores goes down as CO2 goes up, and it tends to be a species-
specific response," says Dana Royer of Wesleyan University in Middletown, Connecticut. Royer and others 
have estimated past CO2 levels by looking at the changes in stomatal density in plant lineages that have 
otherwise not changed much over time, such as Ginkgo biloba. 
 
Measuring the ratio of isotopes of carbon in fossil soils and shells in marine sediments can also give an idea 
of changes in CO2 over the past half billion years or so. There are issues with all of these approaches, but in 
general they all support the idea that global temperature and CO2 levels are linked. Over the past 400 million 
years of Earth's history, CO2 levels have been relatively low when the planet had extensive ice sheets, from 
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about 330 to 290 million years ago and from 35 million years ago to today. For the rest of the time, they have 
been much higher (see graph). 
 
Nevertheless, hidden in these broad sweeps of time are some niggling inconsistencies. Take the Miocene, 
from 23 to 5 million years ago, the time that saw the growth of ice sheets in Antarctica. In the middle of the 
Miocene, about 15 million years ago, there was a period of relative warmth. However, reconstructions suggest 
CO2 levels over this period remained low, below 300 parts per million (ppm). 
 
The existence of such inconsistencies no more disproves the idea that CO2 causes warming than your house 
warming up on a sunny day proves it does not get warm when you turn the heating on - rather, it suggests that 
some other factor caused the warming. In theory the mid-Miocene anomaly could be due to the sun warming, 
for instance, except that as far as we know the sun's output, while gradually increasing, otherwise varies very 
little. 
 
So Wolfram Krschner of Utrecht University in the Netherlands and colleagues decided to check the results of 
earlier studies using a method based on stomatal density. After examining fossilised leaves from three plant 
groups, Krschner's team reported in 2008 that while CO2 levels fell from 600 ppm to below 300 ppm at the 
start of the Miocene, they rose to 500 ppm during the mid-Miocene warmth before falling again (Proceedings 
of the National Academy of Sciences, vol 105, p 449). 
 
Meanwhile, Tripati and her colleagues were developing their own method for revealing past CO2 levels. 
Their technique involves studying the ratio of boron to calcium in the fossil shells of creatures that lived in 
surface waters. This ratio is related to the ocean's acidity at the time the shells grew, which in turn is linked to 
atmospheric CO2 levels. 
 
The team used fossils in deep-sea sediment cores from two sites in the western tropical Pacific Ocean to 
reconstruct the CO2 history of the last 20 million years. First, Tripati's team showed that CO2 levels for the 
past 800,000 years calculated using their method match those measured in the ice cores, strong evidence that 
their technique is accurate. Looking further back, they too found that CO2 levels were high in the mid-
Miocene, ranging from 350 ppm to 500 ppm - comparable to today's level of 380 ppm (Science, vol 326, p 
1394). 
 
The story is similar for other apparent inconsistencies. Towards the end of the Ordovician period, 440 million 
years ago, the planet entered a deep ice age that caused a major extinction, even though CO2 levels appeared 
to have been high. However, more detailed studies by Seth Young of the University of Indiana in 
Bloomington show levels did fall at the start of the ice age. They rose later as weathering slowed, eventually 
bringing about the end of the ice age. 
 
Rather than some unknown factor being behind these inconsistencies, it now appears they were simply due to 
problems with the earlier studies. "The more we look at the past, the more evidence we seem to find for this 
idea that CO2 is very important for controlling Earth's climate," says Tripati. 
The more we look to the past, the more evidence we find that CO2 is very important for controlling Earth's 
climate 
 
So what is going to happen next? How do findings based on studies of past climate compare with the 
predictions made by computer models? "None of these are a perfect representation of the Earth," says Tripati. 
"Can we use the past response of climate to better understand how sensitive Earth's temperature is to 
greenhouse gas levels?" 
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Climate sensitivity refers to how much global temperature rises when the level of CO2 in the atmosphere 
doubles. Just about everything hinges on this number. The higher Earth's climate sensitivity, the more 
temperature and sea level will rise as we pump CO2 into the atmosphere, and the greater the disruption to our 
civilisation and ecosystems. "If somebody wants to argue intelligently against some kind of CO2 effect on 
climate, they tend to focus on very low climate sensitivities, say 1 ?C per CO2 doubling," says Mark Pagani 
of Yale University. 
True sensitivity 
 
Sensitivity is defined as the effect of doubling the level of CO2 in the atmosphere because CO2 has less effect 
as levels rise. If an increase from 280 to 560 ppm warms the planet by 1 ?C, an increase from 280 to 1120 
ppm should warm it by 2 ?C. Indeed, physics tells us that for every doubling of CO2 the Earth's temperature 
should rise by 1 ?C - if nothing else changes. 
 
In reality, all kinds of things change when the planet heats up. When the atmosphere warms, for instance, it 
holds more water vapour, a potent greenhouse gas, which leads to further warming. Warming also reduces the 
area covered by snow and sea ice, meaning less energy is reflected back into space, again leading to further 
warming. Plugging such feedbacks into computer models gives a climate sensitivity of between 2 ?C and 4.5 
?C, with a best estimate of 3 ?C, the last report of the Intergovernmental Panel on Climate Change concluded. 
 
Unfortunately, in some ways this figure is misleading, and not just because of the uncertainties in the models. 
The deeper problem is that current climate models include only feedbacks that kick in rapidly in response to 
warming. Feedbacks that kick in only after decades or centuries, such as changes in the extent of ice sheets on 
land (as opposed to snow and sea ice), are left out. 
 
So the true climate sensitivity, or Earth system sensitivity, could be larger than the short-term sensitivity. And 
because existing climate models are not yet sophisticated enough to include slow feedbacks, the only way to 
work out the Earth system sensitivity is to look at the effect of past CO2 rises. 
 
Royer and colleagues recently made a rough estimate of the average Earth system sensitivity over the past 400 
million years based on all the past CO2 reconstructions. Their calculations suggest that it is around 3 ?C per 
CO2 doubling (Nature, vol 446, p 530). 
 
"The deep time [data] cuts the tails off of the uncertainties," says Richard Alley of Pennsylvania State 
University. "The really low value of just 1 ?C for doubling of CO2 just doesn't work. And the really high 
values, 10 to 11 ?C for doubling of CO2, don't work either. A number of 3 ?C or somewhat higher works 
pretty well." 
 
The trouble with Royer's approach is that climate sensitivity is not constant. There appear to be times - when 
ice sheets have grown bloated towards the end of ice ages, for instance - when just a little "nudge" can lead to 
dramatic warming. In the absence of large ice sheets, sensitivity might be lower. 
 
To get a more accurate picture, researchers have to look at periods similar to the present. One such time is the 
early Pliocene about 4.5 million years ago, when CO2 levels were around 400 ppm - only slightly higher than 
they are now - yet the Earth was more than 3 ?C warmer, with smaller permanent ice sheets and sea level up 
to 25 metres higher. 
 
One recent study of the Pliocene concluded that the Earth system sensitivity at this time was 4.5 ?C per CO2 
doubling (Nature Geoscience, vol 3, p 60). Another study, by Pagani and colleagues, using a different 
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methodology, found that it could have been as high as 7 ?C per CO2 doubling (Nature Geoscience, vol 3, p 
27). 
 
Other studies also point to the Earth system sensitivity being significantly higher than model predictions. This 
does not necessarily mean that we can expect more warming than predicted by 2100, as studies of past climate 
reveal the response to CO2 rises after many centuries. What it does suggest is that the planet will keep 
warming long after reaching the "maximum" predicted by current models if CO2 levels remain high. "If the 
Earth actually has a very high sensitivity, it puts more pressure, if you will, on trying to find solutions for 
what's going on now," says Royer. 
 
So while many of the details have yet to be settled, the big picture emerging from studies of past climate 
couldn't be clearer. Carbon dioxide is the most important of the many factors affecting the planet's climate. 
And if we double the level of CO2 in the atmosphere, we can expect the temperature to rise around 3 ?C in 
the short term and keep climbing over the following centuries. 
 
Anil Ananthaswamy is a consultant for New Scientist based in London 
 
http://www.newscientist.com/article/mg20627661.200-climate-control-is-co2-really-in-charge.html 
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 Europe's science-free plan for gene-modified crops 
 
    * 16:30 29 June 2010 by Andy Coghlan 
     
 

Soon to be surrounded by GM friends? (Image: Olivier Morin/AFP/Getty) 
 
A plan is afoot to bring genetically modified crops mostly resisted for a decade into Europe's fields. 
 
Currently, European Union countries opposed to GM crops use a voting system that can delay a variety from 
being grown anywhere in Europe even after it's been cleared of posing any risks to human health or the 
environment by the European Food Safety Authority (EFSA), which vets all applications for Europe-wide 
approval of crops for growth and human consumption. 
 
The result of years of deadlock is that Europe's farmers are allowed to grow only two GM crops at present a 
type of maize called MON863 and a potato called Amflora compared with the dozens of varieties grown 
elsewhere in the world. 
 
On 13 July, the 27 member states of the EU will vote on a plan to overhaul the current regulations, but there 
are concerns that the proposed solution will compromise Europe's current obligation to judge GM crops solely 
on science. As part of the solution, individual countries will be allowed to give socio-economic or cultural 
reasons for banning cultivation of GM crops. 
 
The proposed solution has come out of the EU's executive body, the European Commission. Consumer 
protection commissioner John Dalli argues that nations opposed to GM crops should be free to ban them from 
cultivation on non-scientific grounds. 
 
The hoped-for payback is that those same nations end their current tactic of stalling the approval process for 
each submission to grow GM crops in the European Union. The existing Europe-wide process for approving 
GM crops would carry on as it is, with the EFSA having the final say on whether crops are harmless enough 
to human health and the environment to be safely grown anywhere in Europe. 
Ways around science 
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This pre-eminence of science in the Europe-wide approval process is the main reason why member states will 
have to be given other reasons to introduce bans on their own territories. "It would have to be on non-
scientific grounds, as it is the EFSA's very role to take the science into account when doing its safety 
assessments of new genetically modified organisms," says Alexander Stein, an independent consultant in 
Seville, Spain, who formerly worked at the European Commission's Joint Research Centre in the same city. 
 
"Therefore, grounds for banning a GM crop by individual member states can only be socio-economic or 
cultural ones," he says. 
 
"It's a dangerous precedent, as it could then be applied to any new technology, such as nanotechnology or 
stem cells," says a source at Europabio, the organisation representing biotechnology companies. 
Distance fix 
 
But this part of the Dalli plan to allow individual countries to ban cultivation can't be enacted legally for at 
least a couple of years. To allow bans almost immediately, Dalli has proposed interim guidelines which would 
allow anti-GM countries to effectively exclude GM crops from their territories by giving them the right to set 
minimum distances to stop contamination between GM and non-GM fields. Such national regulations could 
make it impossible to grow GM crops anywhere in a particular country. 
 
Again, this has been attacked as unscientific, as it would allow "banning" member states to dream up any 
distance they choose to exclude GM crops. Also, the Dalli interim plan would allow member states to set their 
own minimum contamination levels, instead of the 0.9 per cent threshold that currently applies throughout the 
EU. 
 
"By making lower thresholds legal, the commission opens up a Pandora's box for nations to set their own 
levels, which is very destructive for legal predictability," says the Europabio source. "The EU claims to have 
a science-based regulation system, but if they allow this, they can no longer claim that." 
Unhappy Greens 
 
It seems that the environmental groups and the "banning" countries Germany, France, Luxembourg, Austria, 
Hungary and Greece are equally unhappy with the Dalli plan. "This is looking a bit like a trap," says Adrian 
Bebb of the Friends of the Earth lobby group, which is opposed to GM crops. 
 
The worry of anti-GM countries is that the proposed legislation is too weak to give legal redress to farmers in 
the "banning" states whose fields are contaminated by GM pollen or seed drift from neighbouring countries, 
or who buy organic seeds that turn out to contain GM seeds too. "We're calling on member states to reject it," 
says Bebb, who has seen the full draft. 
 
Dalli's biggest gamble that anti-GM countries will stop opposing approval of new GM varieties in return for 
their new right to ban cultivation may also backfire. Instead, they may simply carry on blocking all GM 
approvals. 
 
"It's not going to happen, because they're not going to vote at EU level for something they've banned 
domestically," says the Europabio source. "We're concerned about a European approach to GM that deviates 
away from science-based decision-making, and instead injecting arbitrary politics into the system." 
 
http://www.newscientist.com/article/dn19102-europes-sciencefree-plan-for-genemodified-crops.html 
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 Gulf oil spill poses unique health challenges 
 
    * 18:18 28 June 2010 by Caitlin Stier 

 
 
 
Broaching the health issues (Image: Petty Officer 3rd Class Patrick Kelley) 
 
Last week public health experts convened in New Orleans, Louisiana, to tackle unanswered questions about 
the health effects of the Deepwater Horizon oil spill in the Gulf of Mexico. After the workshop, hosted by the 
Institute of Medicine, a non-profit organisation within the US National Academies in Washington DC, what 
do we now know about the health risks? 
 
What are the immediate health hazards of the oil spill? 
 
Exposure to oil can make you sick, but research shows these effects fade over time and are generally 
reversible. Fumes can irritate the eyes and throat or spur headache, nausea, and flu-like symptoms. Inhaling 
the dispersants that are being used to get rid of the oil can make you cough as well as cause throat and eye 
irritation. 
 
Skin contact with oil can cause redness, swelling or rash on the skin. Beach-goers should not swim in areas 
affected by the spill and avoid touching the oil or spill-affected water. 
 
As temperatures soar along the Gulf coast, heatstroke is also a major concern for clean-up workers 
particularly those working outside who are not accustomed to the area's oppressive temperatures. 
 
What components of the oil are dangerous? 
 
Crude oil contains a number of compounds that are carcinogenic and can alter a person's DNA. It has a 
complex chemical profile that constantly evolves as it ages and moves from the deep sea to the shoreline. 
 
"Fresh" oil contains volatile organic compounds such as the carcinogen benzene, which quickly evaporate 
from the ocean surface. Workers close to the site of the leak could be exposed to these toxins, which at 
sufficiently high concentrations could be hazardous. 
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Who is most at risk?           
 
Everyone exposed to the oil is at risk, but there is particularly concern about clean-up workers, especially 
volunteers, who may have inadequate training. Training and ongoing supervision and reinforcement could 
help protect such workers, so their rapid recruitment could increase the number who become ill. 
 
According to a report by Propublica, a non-profit investigative news provider based in New York, by 17 June 
307 workers had reported illness more than triple the amount previously reported by BP and the Unified 
Command, an organisation established to manage response operations for the oil spill, up to 10 June. The rise 
is due to an increase in workers and a backlog in recording incidents, according to safety officials. 
 
Children are more at risk than adults because their bodies detoxify chemicals less efficiently. Being shorter 
than adults and therefore nearer the ground, they may also be more likely to breathe in heavier-than-air gas 
pollution. 
 
Are there any long-term risks? 
 
Little is known about these, because few studies have examined the chronic effects of oil exposure. Blanca 
Laffon, a public health researcher at the University of Coru? in Spain, has observed DNA changes in people 
exposed to the 2002 Prestige oil spill off the Galician coast. Her team is currently analysing data from last 
year to see if these changes persist. Such DNA damage could increase a risk of cancer, she explains, much 
like exposure to pollution or cigarette smoke. 
 
The Exxon Valdez spill in Alaska showed the far-reaching effects on mental health that oil spills can cause in 
close-knit coastal communities. Increases in domestic violence, depression and drug abuse are all dangers to 
Gulf communities that have already endured the devastation of hurricanes Katrina and Rita, and the current 
economic downturn. 
 
The lives of Gulf coast residents are inextricably tied to the water. The oil could do lasting damage to the 
environment and as a result the livelihoods of residents who depend on it. 
 
Irwin Redlener of the National Commission on Children and Disasters in Washington DC called this burden a 
toxic stress on the lives of children. "This is way worse than Katrina," Redlener explained, quoting a 15-year-
old local resident: "With the oil spill, we live with uncertainty and most of us are afraid that this place we love 
will not come back. It will mean the end of our way of life. I don't know what we'll do or how we'll survive." 
 
What new health challenges does this spill pose? 
 
This spill is unprecedented in scope and is affecting a region battered by previous disasters. Pre-existing 
health problems, such as limited access to healthcare and poverty, further complicate this picture. Compared 
with the rest of the nation, the area already ranks near the bottom in statistics of health outcomes. 
 
Unlike oil spills that have been linked to a single event on a tanker, the Gulf oil spill is continuing. As Paul 
Lioy, an expert on the aftermath of the 9/11 attacks in public health, explained, every day is "day zero" in 
terms of controlling exposure. 
 
http://www.newscientist.com/article/dn19099-gulf-oil-spill-poses-unique-health-challenges.html 
 



 
Sistema de Infotecas Centrales                                                                                                               Universidad Autónoma de Coahuila              
 
                                                                                                     
 
 

 
 

 Infoteca’s E-Journal                                                                                                                                               No. 122 August 2010 
 
 
 
 

148

 Superhuman performance could betray sport drug cheats 
 
    * 30 June 2010 by Jim Giles 
    * Magazine issue 2767.  
 
The Alps are where elite performers stand out 
(Image: Bogden Cristel/Reuters/Action Images) 
 
 
HEROICS will be performed this July. The Tour de 
France lasts 21 days, covers 3600 kilometres and 
includes 25 lung-busting climbs in the Alps and 
Pyrenees. Each extraordinary performance in the 
race will, however, generate suspicion as well as 
admiration. Allegations of doping have plagued the 
Tour for so long that any rider who excels now 
inevitably attracts talk of drug use. 
 
But what if a superhuman performance itself could 
be used as evidence of doping? That's the thinking 
behind a new strategy, which asks: "Is this physiologically possible without the aid of drugs?" 
 
The idea is straightforward: work out the boundaries of human ability, based on what we know about 
physiology and its maximal capabilities. If an athlete's performance lies outside this limit, they are highlighted 
as a potential drug-taker and given more frequent and extensive drug screenings. 
If an athlete's performance lies outside 'natural' limits, they are highlighted as a potential drug-taker 
 
The strategy has the backing of many sports physiologists. The French government is considering using it in 
sporting events, and the World Anti-Doping Agency (WADA) is running pilot studies. But there is a 
fundamental difficulty: elite sport is all about extraordinary abilities. Can we really distinguish between 
exceptional athletes and their chemically enhanced rivals on the basis of performance? 
 
A key measurement that could be used to investigate its potential is a cyclist's power output. This is a measure 
of the energy a rider uses to drive the bike up a hill (see diagram). One popular drug, the hormone 
erythropoietin (EPO), has been shown to increase the peak power output of healthy volunteers by 16 per cent 
after four weeks of taking the drug. It also increased the "time-to-exhaustion", the duration over which a 
subject could maintain a high pace, by over 50 per cent (European Journal of Applied Physiology, DOI: 
10.1007/s00421-007-0522-8). 
 
Several successful Tour de France riders, including Bjarne Riis, the 1996 winner, have admitted to using EPO 
in the mid to late 1990s. Prior to widespread EPO use, Tour winners' average power output was 380 watts on 
big climbs, with none exceeding 410 W, says Antoine Vayer, a professional cycling coach based in Pordic, 
France. Riis had an average power output of 445 W on Tour climbs in 1996. From 1994 onwards, Vayer 
calculated that around six riders per year averaged over 410 W. Levels dropped at the end of the decade as 
EPO detection, in urine or blood samples, became more accurate. 
 
Something else that could raise suspicions about a cyclist is a high VO2 max - a measure of the maximum 
rate at which a person uses oxygen. 
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The highest VO2 max figures on record - around 90 millilitres of oxygen per kilogram per minute - come 
from cross-country skiers and rowers, who use a high proportion of the muscles in their bodies. Elite cyclists 
generally score lower because their activity uses a smaller muscle mass. 
 
In one study of 11 world-class cyclists, the highest VO2 max was 82.5 ml/kg/min (Medicine and Science in 
Sports and Exercise, vol 34, p 2079). Levels above 85 ml/kg/min are "very rare", says Ross Tucker at the 
University of Cape Town in South Africa. Olaf Schumacher at the University of Freiburg in Germany agrees, 
saying that values above this for cyclists are "definitely very high" and beyond what he feels is "natural". 
 
At the request of New Scientist, Tucker used Vayer's power output data to estimate the VO2 max of several 
riders on the climb of Alpe d'Huez - one of the longest and steepest on the route - over a number of years. 
Assumptions made in the calculation, such as a rider's efficiency in converting energy into moving the bike, 
limit its accuracy, but on the last eight occasions on which the Tour has visited Alpe d'Huez, Tucker estimates 
that a number of the riders had a VO2 max above 85 ml/kg/min, with some over 90 ml/kg/min (see graph). 
 
Do these high levels reflect a leap in human achievement, or are they a signature of artificially enhanced 
physiology? Power outputs have risen once more since the dip in 2000 and although several riders have had 
positive drug tests, there are several with VO2 max levels above 85 ml/kg/min who have a clean record. 
Tucker estimates that Lance Armstrong, the US rider who has won a record seven Tours, would have 
produced a VO2 max of between 88 and 97 ml/kg/min when he climbed Alpe d'Huez in 2004. Armstrong has 
not been found to have used performance-enhancing drugs, which demonstrates the strategy's limitations. 
 
On the basis of a person's physiological measurements alone, it is impossible to say otherwise. "Doping can 
never be inferred from performance only," says Schumacher. 
 
Nevertheless, Schumacher and others say that these kinds of sophisticated physiological analyses could aid 
doping authorities. Professional cyclists are already subject to regular blood and urine tests during and outside 
of races. The results are added to their "biological passport" - a regularly updated record of each athlete's test 
results. Periodic estimates of power output and VO2 max could be added to this. 
 
Pierre Sallet, a physiologist and athletics coach in Lyon, France, has studied this approach for WADA. When 
analysing one climb in the Tour, Sallet observed a rider who produced an average power in excess of 480 W 
for more than 30 minutes, a level which he considers "beyond all norms" and reason to investigate further. 
 
WADA plans to introduce steroid and hormone data to its biological passport scheme this year, and says that 
physiological performance data could follow. Fred Grappe of the University of Franche-Comtin Besan?n, 
France, is meeting with officials from the French Ministry of Health and Sports in August to discuss a 
possible nationwide performance monitoring programme. Grappe says he would like to use a combination of 
lab tests and race monitoring to track performance. 
 
Knowledge of what is considered to be humanly possible may not be enough on its own, but in parallel with 
drug tests, physiological monitoring can give authorities "a good idea of those who are not so clearly clean", 
says Fabio Manfredini at the University of Ferrara in Italy, who is integrating performance data into biathlons 
this year. "Then we can try and control them." 
 
http://www.newscientist.com/article/mg20727673.900-superhuman-performance-could-betray-sport-drug-
cheats.html 
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 Hawking speaks on God, the big bang and novel physics 
 
    * 19:00 21 June 2010 by Dan Falk 

  
 
 
Hawking: an inspiration to the Perimeter Institute's young scientists (Image: Dan Falk) 
 
Harking back to the far-off days when he was a grad student, physicist Stephen Hawking recalls how 
physicists bristled at the idea of a big bang, with its echoes of the biblical Genesis story. 
 
"One would have to appeal to religion an act of God to determine how the universe started off," is how he 
describes the objectors' attitude. In those days, the very question of whether the universe actually had a 
beginning was a controversial one, he adds. 
 
Hawking, now aged 68, was speaking on Sunday at the prestigious Perimeter Institute for Theoretical Physics 
in Waterloo, Ontario, as he begins a six-week stint there. 
 
Disappointingly to some, his presentation, titled "To boldly go: My life in physics", made no mention of 
popular topics such as time travel or aliens that he has weighed in on in the past. 
Bubbling universe 
 
Instead he took the opportunity to look back at the topics in physics and cosmology that have grabbed his 
attention over the years, from the nature of black holes to the problem of how the universe began. 
 
The question of the big bang was settled in the mid-1960s with the discovery of the cosmic microwave 
background radiation the "echo" of the big bang that showed that the universe did have a beginning, he said. 
 
But Hawking reminded the audience that physicists are still trying to deduce the precise mechanism of the 
universe's explosive birth, and whether there is just one universe or a vast "multiverse" spawned by a 
multitude of bangs. 
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It is possible, Hawking said, that universes spring into being "like the formation of bubbles and steam in 
boiling water". A few of these baby universes reach a critical size, and go on to form galaxies, stars "and 
maybe beings like us", he added. 
Key ingredients 
 
Less mysterious, he said, is the matter of fostering the kind of innovative thinking that leads to scientific 
breakthroughs. "The recipe is simple: Put willing people together in an inspiring and creative intellectual 
environment where they are encouraged to pursue ambitious and timely research." 
 
Hawking spoke of Germany in the 1920s, when the foundations of quantum mechanics were developed, and 
again of Cambridge, UK, in the 1960s, when the framework of modern cosmology was established. He then 
courteously likened the environment at Perimeter to these powerhouses of innovation. "It seems to me, the 
same ingredients are being assembled here in Waterloo," he said. 
 
Expecting the Perimeter Institute to deliver insights on this scale is clearly a tall order. Even the institute's 
director, physicist Neil Turok, admitted that assembling brilliant minds in one place is just one element; luck 
is still a factor. 
 
What is perhaps a more certain result of Hawking's time in Canada is that scientists there particularly young 
ones will be inspired by his presence. "To try out your idea on somebody as insightful as Stephen can be 
extremely valuable," Turok told New Scientist. 
 
Hawking holds a Distinguished Research Chair at the Perimeter Institute, and is expected to spend several 
weeks there each summer. "I am hoping, and expecting, great things to happen here," he said. 
 
http://www.newscientist.com/article/dn19066-hawking-speaks-on-god-the-big-bang-and-novel-physics.html 
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 Ghostly, flowing supersolid? No, it's quantum plastic 
 
    * 30 June 2010 by Eugenie Samuel Reich 
    * Magazine issue 2767.  
 
IT'S one of the weirdest things predicted by quantum mechanics: a solid that flows, ghostlike, through itself. 
As if that's not enough to get your head round, experiments that claim to have made this "supersolid" may in 
fact have resulted in something completely different. 
"We still do not understand the phenomenon. It's something new," says John Reppy, of Cornell University in 
Ithaca, New York, who claims to have glimpsed the new effect, dubbed quantum plasticity. 
In a solid, atoms are bound together in a regular lattice, keeping their structure rigid under normal 
circumstances. But at certain temperatures supersolidity is thought to kick in. Cool some solids close to 
absolute zero, and they should become frictionless and flow like a liquid, while retaining their lattice 
structure. 
In 2004, Moses Chan and Eun-Seong Kim, then at Pennsylvania State University in University Park, claimed 
to have produced a supersolid by cooling a cylinder of helium-4 to within a whisker of absolute zero. 
They placed the cylinder so it oscillated around a central axis - rotating a short distance in one direction and 
then switching to the other. As they lowered the helium's temperature, Chan and Kim noticed that the cylinder 
was oscillating more slowly. They assumed this was due to a drop in the fraction of solid helium rotating 
along with the cylinder. As it is friction that causes the helium inside the cylinder to rotate when the cylinder 
itself rotates, the researchers attributed this drop to a decrease in the friction of the helium. They concluded 
that the supersolid effect had come into play at low temperatures (Science, DOI: 10.1126/science.1101501). 
While Chan and Kim's results have been replicated, Reppy says their interpretation may be wrong. To probe 
supersolidity further, he added a flexible diaphragm to the top of the cylinder that allowed him to crush the 
helium, creating extra "defects" in its lattice. Previous experiments hinted these might enhance supersolidity, 
but Reppy found no evidence of this effect. 
What's more, he found that as he raised the temperature above 200 millikelvin, the frequency of the 
oscillation decreased, though the transition to supersolidity isn't supposed to happen at these temperatures 
(Physical Review Letters, DOI: 10.1103/PhysRevLett.104.255301). 
He concludes that the link between temperature and oscillation frequency is down to a totally new quantum 
effect, not supersolidity. This new effect, Reppy says, occurs due to the defects inherent in all solid helium-4, 
which change their behaviour at different temperatures. 
Reppy reckons that as the temperature rises, the defects become more mobile, making helium's structure less 
rigid. This "wobbliness" slows down the oscillations. Because it is different to normal softness and is 
probably due to quantum effects, the phenomenon is called quantum plasticity. "It's different from normal 
plasticity," says Reppy. 
We still do not understand the phenomenon of quantum plasticity, it's something new 
He isn't ruling out the existence of supersolidity altogether but suggests that those who say they have seen it 
may in fact have been observing quantum plasticity. 
 
Kim, now at KAIST in Daejeon, South Korea, disputes the notion that he and Chan misinterpreted their 
results but finds Reppy's findings intriguing. 
 
http://www.newscientist.com/article/mg20727674.000-ghostly-flowing-supersolid-no-its-quantum-
plastic.html 
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 Schringer's kit: Tools that are in two places at once 
 
    * 28 June 2010 by Michael Brooks 
•Magazine issue 2766. 
 

 
 
Probing the weird quantum world (Image: Hiroshi Watanabe/Getty) 
 
 
 
Quantum theory is our most successful theory of physics. There is not one shred of experimental evidence 
that doesn't fit with its predictions. So why, if it ain't broke, is a growing number of researchers expressing a 
desire to fix it? 
 
"Everything depends on whether you believe quantum mechanics is going to go on describing the physical 
world perfectly to whatever level you push it," says Nobel laureate Anthony Leggett, who studies the 
quantum world at the University of Illinois at Urbana-Champaign. 
 
Leggett thinks it won't, that there are too many issues with quantum theory to think it anything more than an 
approximation of reality. "I'm inclined to put my money on the idea that if we push quantum mechanics hard 
enough it will break down and something else will take over - something we can't envisage at the moment," 
he says. 
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The question is, how hard can we push it? Experiments have never had the sensitivity to pinpoint a weak spot 
in quantum mechanics. But thanks to a breakthrough earlier this year, that might be about to change. A new 
swathe of experiments is coming onto the scene that should be up to the job. Welcome to the dawn of the 
quantum machines. 
 
Such machines are promising to patch a gaping hole in every experiment that has ever been used to back up 
our view of the quantum world. Take the simple process of measuring a photon's spin. Thanks to the strange 
nature of the quantum world, it can actually be spinning in two directions at once, a phenomenon known as 
superposition. When we use a detector to measure the spin, however, the superposition disappears and we 
register a spin occurring in one direction or the other. 
 
Quantum theory does not explain why this happens. "We don't really understand the measurement process," 
admits Stephen Adler at the Institute for Advanced Study in Princeton, New Jersey. 
 
If you want to know how little we know, ask a roomful of physicists what goes on when we measure a 
particle's properties. All will be able to calculate the result of the measurement, but the explanation they give 
will differ wildly. Some will tell you that new parallel universes necessarily sprang into being. Others will say 
that, before a measurement is performed, talk of particles having real properties is meaningless. Still others 
will say that hidden properties come into play. 
 
Another group will tell you that they deal with physics, not philosophy, and dismiss the question without 
giving you an answer. It has been thus for more than 80 years. "These conceptual challenges are still not 
understood at all," says Markus Aspelmeyer at the University of Vienna in Austria. "We're still right at the 
beginning." 
 
Experiments investigating the quantum world have traditionally focused on what are known as 
interferometers. Researchers fire a single quantum particle, such as a photon, towards two apertures in a 
screen. Common sense says the photon has to go through one aperture or the other. However, as long as you 
don't measure which aperture it went through, something remarkable happens. 
 
At a screen on the far side of the twin slits, an interference pattern forms. This can only occur if the photon 
goes through both slits at the same time and interferes with itself. In other words, as long as nobody is 
watching, the photon exists in two different places at once. 
 
A measurement changes everything, however. If you set up the experiment so you can see which slit the 
photon goes through, the interference pattern disappears; the photon will have gone through one slit or the 
other, but not both. 
 
The situation is analogous to one of the most famous thought experiments in physics, that of Schr?inger's cat. 
Here, an unfortunate feline is sealed in a box with a vial of poison and a lump of radioactive metal. When the 
metal emits a radioactive particle, it triggers a mechanism which will break the vial, killing the cat. But 
because the box is sealed, there is no measurement, and the particle remains in a superposition of emitted and 
not emitted. According to quantum logic, the cat is therefore alive and dead at the same time. 
 
Schr?inger came up with this bizarre scenario to show that there was something wrong with quantum theory. 
There's no way, he said, that something as non-quantum as a cat can be in a superposition of alive and dead - 
whether it is being observed or not. 
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Others beg to differ. Markus Arndt at the University of Vienna has demonstrated that carbon-70 molecules 
can go through two slits at once, too. Though these ball-shaped molecules aren't quite as substantial as cats, 
they can nonetheless be seen through a microscope. 
Quantum tuning forks 
 
Such interferometer experiments have been extremely useful in teaching us about what constitutes a 
measurement. It turns out that measurement doesn't have to be a deliberate action. Experiments have shown 
that if conditions allow an observer to infer which slit the photon went through - if, say, there were stray 
photons in the apparatus that could bounce off the test photon and thus give away its position - the 
superposition will disappear. This destruction, or collapse, of the superposition is known as decoherence. 
 
Exploring when decoherence occurs has allowed us to find out more about what makes the quantum world 
tick. However, there is still an enormous amount we don't know. And here we are running up against a 
difficult logistical problem. 
 
Pushing at the boundary between the quantum world and that of classical physics means using ever larger 
molecules to see where decoherence destroys superposition. But the bigger the molecule, the harder it is to 
control outside forces and stop them from disrupting the molecule's delicate quantum state. For large 
molecules, uncontrolled decoherence effects rule, spoiling the very effect you want to measure. 
 
This is where the quantum machines come in. At the moment, they don't look like much. The most advanced 
of them is little more than a sliver of aluminium about 50 micrometres in length. It functions as an oscillator, 
something like a quantum tuning fork. The key is its mass. Even the relatively large clusters of carbon atoms 
Arndt sends through his interferometer are lightweights compared with the mass that quantum machines will 
have (see "Mass matters"). "They operate at masses which are orders of magnitude larger than even the most 
massive clusters we are using," Arndt says. 
 
This is useful because the mass of a quantum object plays an important role in several alternative explanations 
of how the quantum world works. For the past seven years, Dirk Bouwmeester at the University of California, 
Santa Barbara (UCSB), has been building a quantum machine to test an idea put forward by mathematician 
Roger Penrose of the University of Oxford. In 2003, Penrose suggested that gravity might cause superposition 
collapse. If this were so and heavy, or extremely close, objects were found to be unable to sustain being in 
two places at once, this could help us understand the inner workings of the quantum world and the 
measurement problem. 
 
Testing such ideas, however, will require quantum machines of almost incomprehensible sensitivity. The 
necessary apparatus involves mirrors 10 micrometres across that weigh just a few trillionths of a kilogram. 
"It's a difficult experiment - it will take maybe 10 years to complete," Bouwmeester says. 
 
His experiment calls for the mirrors themselves to be put into a superposition - in other words, in two 
different places at once. Verifying that, however, will mean measuring how much they are deflected by a 
photon that is itself in a superposition. If Bouwmeester's calculations are correct, the deflection will be less 
than a billionth of a millimetre. 
 
Though Bouwmeester's machine is years away from telling us anything, another quantum machine is ready to 
go: the aforementioned quantum tuning fork, created by Aaron O'Connell and his colleagues at UCSB. In 
March they reported that they had managed to get it to rest peacefully in its ground state (Nature, vol 464, p 
697). 
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This was not easy to achieve - it has taken years of painstaking work - but it means that, like an atom, the 
oscillator is in a state in which it will absorb energy only in distinct incremental amounts, or quanta. Its 
movements are so minute that adding a single quantum of energy will affect its motion or change its position. 
And, also like an atom, it can exist in a superposition. 
Building the first quantum machine has taken years of painstaking work 
 
O'Connell's team have managed to put their sliver of aluminium into a superposition of oscillating and not 
oscillating. They did this by putting the oscillator next to a tiny electric circuit that exhibits strange quantum 
behaviour, such as forcing current to move through it in two different directions at once. Being in the vicinity 
of this strange behaviour made the oscillator pick up similarly strange quantum states. 
 
The experiment is a move towards a genuinely macroscopic case of something being in two places at once. If 
we can get there, it would be the mechanical analogue of a cat being alive and dead. 
 
There is still some way to go before we are quite ready to resolve the paradox of Schr?inger's cat. Though the 
oscillator is large enough to see with the naked eye, the difference between its static and oscillating positions 
is tiny, just 10-16 metres. To see a meaningful deviation from standard quantum mechanics, the separations 
would have to be at least an order of magnitude larger - possibly a lot more, Arndt reckons. 
 
Nevertheless, says Arndt, the breakthrough is "really stunning". He, like everyone else, is excited to see what 
might come of this new age of quantum machines. "The first key applications are improved tests of the 
foundations of quantum physics," he says. 
 
This could be done by watching the behaviour of such oscillators under various conditions, such as different 
temperatures and oscillation frequency. Placing it next to different kinds of quantum circuits and using 
various ways of protecting it from the environment might also expose hitherto unseen quantum behaviours. 
Because the quantum machine is so unusually large, it is possible that it will do things that quantum theory 
does not predict. 
 
O'Connell's group has not seen any deviations from the basic Schr?inger equation that describes the quantum 
world yet. "It seems to work just fine, from what we've seen so far," says John Martinis, who leads the team. 
 
But these are only the first of a new wave of tests. Last year, Adler and Angelo Bassi of the University of 
Trieste in Italy pointed out that a quantum machine could test a proposal made by a group of physicists at 
Trieste more than a decade ago: that the Schr?inger equation is only an approximation of a deeper theory, and 
that adding a term to it that describes random noise might make it more accurate. 
 
In this "continuous spontaneous localisation" model, the random noise is linked to the mass of the objects 
involved and it is this rather than the measurement process that causes the decoherence. Adler and Bassi have 
now shown how this could be tested - and how it might reveal something new about the universe 
(arxiv.org/abs/0912.2211). 
 
What is this noise? Electromagnetic hiss? Chaotic Brownian motion of the particles? Something entirely 
unknown to physics? It's not clear, Adler says, but the latter possibility is the most likely if their model turns 
out to be right. "There could be a new cosmological field," he says. "At present it's not detectable and it's 
going to be very hard to detect." 
 
The idea of a new field permeating space sounds far-fetched, but Bouwmeester reckons we shouldn't rule 
anything out. "We know a lot but we are far from having understood everything," he says, pointing to the 
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surprising conclusion from astronomical observations that the universe is filled with dark energy and dark 
matter. "There is room for some very big surprises." 
A deeper theory 
 
And, as Adler points out, it's no more fanciful an idea than saying quantum stuff is inherently 
incomprehensible - that it is a matter of mysterious measurement processes or new universes forming every 
time a particle is detected to be doing one thing and not another. "Make the superposition collapse a real 
process and you don't have to explain it away through interpretations," he says. 
 
Another test on the horizon has been devised by Charles Wang and his colleagues at Aberdeen University in 
the UK. This quantum machine is not a microfabricated piece of aluminium, but a gas of super-chilled atoms 
designed to check whether the quantum uncertainty principle is responsible for the collapse of superpositions. 
 
First formulated by Austrian physicist Werner Heisenberg, the uncertainty principle says that empty space is 
fizzing with particles that pop in and out of existence due to uncertainties in the energy of the vacuum. In 
2000, Ian Percival of Queen Mary, University of London, suggested that these ghostly entities could affect the 
way subatomic particles form superpositions and interact with each other. 
 
Wang and colleagues plan to test this theory. They propose that the energy inherent in empty space will affect 
in a particular manner the movements of an ultra-cold gas of atoms, called a Bose-Einstein condensate 
(arxiv.org/abs/1002.2962). The result of Wang's experiment - which he hopes to carry out in the near future - 
might reveal a previously unconsidered influence on the quantum world. 
 
Any, or none, of the schemes could change the way we view the quantum world and the way we interact with 
it. If mass and gravity turn out to be affecting quantum behaviour, that might tell us something about the 
elusive theory of quantum gravity that physicists are trying so hard to create. Penrose reckons we will 
eventually be forced to combine Schr?inger's equation describing quantum particles, an understanding of the 
measurement process, and the principles of Einstein's theory of gravity into one theory, and that each of these 
three aspects of reality will then be seen as nothing more than an approximation to a deeper fundamental 
truth. 
 
Bouwmeester is excited that, while all eyes are on the high-energy potential of the Large Hadron Collider at 
CERN, near Geneva, Switzerland, the quantum machines might tell us something more fundamental about the 
universe. "Most theorists would probably not expect big things to come out of the type of experiments we are 
doing," he says. "They probably think we have to go to huge energies to resolve such fundamental issues." 
 
Though the road ahead looks to be a bumpy one, everyone is excited about quantum machines opening up a 
new vista. It's a chance to probe the quantum world with a "new and unexplored regime", Aspelmeyer says. 
"This is really testing quantum physics in its extremes." 
 
Michael Brooks is a consultant for New Scientist and author of 13 Things That Don't Make Sense (Profile). 
He tweets at twitter.com/DrMichaelBrooks 
 
http://www.newscientist.com/article/mg20627661.100-schrodingers-kit-tools-that-are-in-two-places-at-
once.html 
 
 Frozen antiprotons bring antimatter within reach 
 
    * 25 June 2010 
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    * Magazine issue 2766.  
 
Antimatter is powerful stuff, but is it a genuine mirror image of matter? The coldest antiprotons ever made 
take us a step closer to finding out. 
 
The simplest antiatom, antihydrogen, is made of an antiproton and a positron, the electron's antimatter 
counterpart. If it is a mirror image of hydrogen, it should emit an identical spectrum of light. The way to test 
this is to create ultra-cold antihydrogen, allowing it to be trapped and studied. The hard part is cooling the 
antiprotons. 
 
The ALPHA team - one of two racing to trap antihydrogen using the Antiproton Decelerator at the CERN 
laboratory near Geneva, Switzerland - uses electrons to do this. The flaw in the method is that the electric 
fields needed to remove the electrons afterwards reheat some of the antiprotons. This meant ALPHA's 
antiprotons never got below an average temperature of about 100 kelvin - not cold enough to produce 
antihydrogen that can be trapped. 
 
Now the team has come up with a potential solution: after removing the electrons, release the most energetic 
antiprotons. This yielded antiprotons with an average temperature of 9 K which, when combined with 
positrons, stand a good chance of producing antihydrogen that is cold enough (Physical Review Letters, in 
press). "We were a bit surprised how well this works," says ALPHA spokesman Jeffrey Hangst. 
 
Such "evaporation" produces fewer antiprotons than electron cooling alone, so it is still not clear whether it is 
the best way to produce antihydrogen for study. 
 
http://www.newscientist.com/article/mg20627664.800-frozen-antiprotons-bring-antimatter-within-reach.html 
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 Element 114 on the brink of recognition 
 
    * 17:40 24 June 2010 by David Shiga 
 
The periodic table is set to get bigger, now that three labs have independently made atoms of element 114. 
There's still one big uncertainty though should it be classified as a metal or as a noble gas? 
 
In February, an element with 112 protons in its atomic nucleus was recognised and named copernicium by the 
International Union of Pure and Applied Chemistry (IUPAC). A similar honour should shortly be on the way 
for element 114. 
 
In 1999, researchers at the Joint Institute for Nuclear Research in Dubna, Russia, claimed to have made atoms 
of element 114, but no confirmation was available. Now teams at two other laboratories say they have 
produced it. 
 
One team was led by Heino Nitsche and Ken Gregorich at the Lawrence Berkeley National Laboratory in 
California. The other was led by Christoph Dllmann at the GSI Helmholtz Center for Heavy Ion Research in 
Darmstadt, Germany. 
Heavy evidence 
 
Like the Dubna group, both sets of researchers fired calcium atoms containing 20 protons each at a target of 
plutonium atoms, which contain 94 protons each. A calcium nucleus occasionally fused with a nucleus of 
plutonium to create an atom with 114 protons, the teams say in papers published in Physical Review Letters in 
September 2009 and June 2010 respectively. 
 
The US lab detected two atoms of element 114, while the German lab made 13. Most of the atoms decayed 
into lighter atoms in just a few tenths of a second, though one lasted 3.6 seconds before breaking down. The 
chain of decay products provides a distinctive signature, confirming that atoms of element 114 really have 
been produced. "The data as they were published from Dubna have been confirmed," Dllmann says. "There 
are no questions left [about] whether these decay chains are real or not." 
 
Based on these findings, a IUPAC committee has drafted a report on whether to officially add element 114 to 
the periodic table. The draft is being reviewed within IUPAC. If the review raises no objections "then 
whatever conclusion we've made will hit the press very quickly", says Paul Karol of Carnegie Mellon 
University in Pittsburgh, Pennsylvania, who chairs the committee. 
Noble dilemma 
 
Element 114's likely chemical properties remain in doubt, however. One prediction suggests it is a noble gas, 
while another indicates it has properties similar to lead. 
 
The German experiment can create and capture atoms of element 114 more efficiently than ever before, which 
should help efforts to tease out its properties. If atoms of element 114 stick to the surface of gold, for 
example, it would indicate that the new element is a metal. If it is a noble gas, the atoms would not interact 
with gold. 
 
 
http://www.newscientist.com/article/dn19083-element-114-on-the-brink-of-recognition.html 
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Can Tourism Be Sustainable? 
 
With Machu Picchu literally sinking into the ground, Peru looks for authentic, eco-friendly ways to grow its 
travel sector. 
By Todd Pitock 
 

 
 
 
Machu Picchu had more than 850,000 visitors last year, and it is literally sinking under the burden. 
Related Stories 
 
 
 
It was an adventure getting to Veinte de Enero. From Lima, Peru? capital, it was a two-hour flight to Iquitos, 
a jungle-locked city of 600,000 people whose streets buzz with ?osquitoes,or motorcycles rigged with wagons 
to carry passengers. From there, it was another two hours in a taxi that had one main peril its driver, who may 
not have had as great a need for the religious icons that swayed from his rearview mirror if he? slowed down 
and stayed in his lane. Then the fun began. 
 
A narrow wooden boat partly covered by a thatched roof and powered by a 15 horsepower engine idled on the 
shore. I climbed aboard along with my guide, Freddy, and we glided up the river, deeper into the Pacaya 
Samiria National Reserve, a 7,700-square-mile protected wilderness in the Amazon watershed. Lightning 
traced geometrical angles in a black storm that spread across the sky like an oil spill. Fireflies flashed in the 
jungle. The villages got smaller, and the river narrowed. 
 
There was a susurrus in the water. 
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“Dolphins,Freddy explained, referring to the river dolphins that inhabit these waters. Scientists believe they 
are born gray, but the males fight until scar tissue forms over their entire bodies, leaving them luminously 
pink. The dolphins suffer more than scarring, though, from the belief that they can take human form to kidnap 
people. Because of that myth, and because dolphins destroy fishing nets, the dolphins even though 
endangered are prey for localsmachetes. 
 
“What about piranhas?I asked. 
 
“They taste good, but they have a lot of bones,Freddy said. 
 
“I meant, are they dangerous?” 
 
Piranhas, it turned out, are a terror only for tourists. Localsdeeper fears were for the carnero, a parasite that 
travels up the urethra into the bladder. ?f it goes into you, sorry, you die!Freddy said in his characteristically 
cheerful way. 
 
Two hours later, we had gone through bags of banana chips con queso and peach juice boxes and arrived in 
Veinte de Enero, a settlement officially established as a logging station on Jan. 20, 1997. It now serves as 
home to 36 families. 
 
July-August 2010Several years ago, Veinte de Enero and two conservation-oriented nongovernmental 
organizations formed the Road to El Dorado Project, which makes arrangements needed for visitors to see life 
in the jungle. The project is in step with the newest thinking on ecotourism in the developing world, 
community-based tourism, which tries to satisfy two needs at once: the demands of travelers for more direct 
and authentic encounters with local people and the desire of local communities to reap a greater share of 
tourism? profits. 
 
Once known mainly as a backpacker destination, Peru has a travel industry that is still relatively new, 
blossoming only in the last 20 years and exuding optimism about its future. The country? infrastructure has 
good bones, with modern telecommunications and banking systems, and democracy is stable. You can get 
around easily enough, and you can drink the water in hotels. 
 
Machu Picchu, the so-called Lost City of the Incas, is the biggest draw, with more than 850,000 visitors last 
year (compared to fewer than 10,000 in 1992). But Machu Picchu is literally sinking under the burden, and 
Peru wants to spread the tourism largesse. Through media campaigns and outreach to tour operators, the 
country is promoting the Amazon in the north, the soaring mountains of the Huaraz region, and a long 
coastline popular with surfers and beach bums. It has piloted a variety of ecotourism projects and tried several 
tourism models, including varieties of ?oluntourism.” 
 
But going forward, many Peruvians want to avoid mistakes of earlier tourism development. Recent attempts 
at responsible tourism here and elsewhere have shown that it can work to preserve the environment and lift 
people out of poverty, perhaps more efficiently than any other industry. Still, the proverbial road to 
ecotourism? version of El Dorado the legendary city of gold Spanish explorers believed they? find in the 
Americas is potted with obstacles and blocked by multinational tourism enterprises that benefit enormously 
from mass marketing and little, if at all, from attempts to protect cultural authenticity or nature. 
 
Veinte de Enero consists of a clearing in the jungle on a tributary of the Amazon River in northern Peru; it has 
about two dozen thatched huts, built on stilts that protect them during the rainy season. Set in a secluded niche 
just off the main compound is a guest lodge with a kitchen, indoor plumbing and two bedrooms with bunk 
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beds curtained in mosquito netting. Veinte de Enero does not offer costumed dancers or scheduled activities 
for visitors. The food we ate was simple, though certainly fresh: In the morning, a chicken? neck was wrung, 
and it was carried, still unplucked, across the compound. Insects, frogs and birds supplied audio 
entertainment. 
 
During our tour, we watched a demonstration of a wooden contraption that worked like a mobile ladder to 
quickly scale massive palm trees. We tried it ourselves. Introduced by the community? conservation-oriented 
NGO partner, Pronaturaleza, the device allows locals to harvest the palm fruit without cutting down trees. 
Over two days, we also boarded a canoe, braving a torrent in the dark to look for alligators, and rode four 
hours farther downriver to a village of 80 people called Yarina. There, we followed a machete-wielding 20-
year-old as he hacked a path into the jungle. In the soaring canopy, monkeys picnicked on hearts of palm. On 
the muddy forest floor, two iguanas skirted past. Freddy let termites crawl over his hands and arms, then 
rubbed them into his skin like a lotion. ?nsect repellent,he said. 
 
In addition to its small-scale tourism endeavor, Yarina had a nascent turtle business, which I got to see 
courtesy of Rafael Layche, the 50-year-old manager. Fifteen years ago, the turtle population was depleted. 
The region had two indigenous, and threatened, species, the Tarikaya, which grows to about 10 inches in 
length, and the Charapa, which grows to more than 2 feet. In 2001, Pronaturaleza helped start the ?urtle 
Project,showing villagers how to find turtle eggs on the beach and nurture them in artificial, enclosed beaches. 
In 2007, Yarina got government permission to sell 40 percent of its yield of the smaller Tarikaya turtles. Each 
of the 1,300 turtles will fetch about $2, with about half of them sold in advance to a Chinese company. 
 
In another kind of economic activity, each household in Veinte de Enero has a table of handcrafts, including 
necklaces and bracelets of beads, alligator teeth and hardened seeds from a palm tree, all carved and painted. 
Given the average number of tourists passing through, though four to six people about twice a month for the 
six months of the dry season it couldn? be much of a business. 
Yarina children 
 
Blessa Veronica (middle) and two friends in the village of Yarina. (Todd Pitock) 
 
The children of the settlement seemed delighted by visitors. Three who had shadowed us as we toured now 
climbed into a hammock and invited me to take their photo. The ringleader was Blessa Veronica. She had a 
gap-toothed smile and showed me five fingers and a thumb to indicate her age. 
 
She followed us to the riverbank, and as the boat pulled off the shore, I said, ?racias!’ 
 
“T?nk you!she called back. 
 
Whatever the associations of tourism with light fun, the economic stakes are, in fact, very high. Overall 
estimates of the industry? size ranges from just under $6 trillion to as much as $9.3 trillion, the fourth largest 
after oil, chemicals and automobiles. It employs almost 240 million people, according to the World Travel & 
Tourism Council. Some 900 million people traveled outside their own countries last year, a 6 percent increase 
from the prior year, according to the United Nations World Tourism Organization. (In the United States alone, 
tourism generates receipts of $3 billion a day.) Globalization, the Internet, the growing affluence of Russians, 
Chinese and others in emerging markets, and the generally low cost of travel have made tourism one of the 
world? fastest-growing industries. 
 
The impacts of tourism also reach across a wide swath of global issues, from development to climate change 
to community health care and beyond. ?ou can? really do anything in a touristic sense without affecting a 
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whole complex system,observed Christina Heyniger, president of Xola Consulting Inc., a Santa Fe, N.M., 
consulting and research firm specializing in adventure tourism. 
 
2009 Adventure Tourism Rankings 
 
Slovak Paradise National ParkThe Adventure Travel Trade Association and the International Institute of 
Tourism Studies at The George Washington University released their annual Adventure Tourism 
Development Index, a joint project that ranks countries according to their potential as adventure/nature travel 
destinations. Click he link below to learn who makes the Top 10. 
“Which Countries Rank Highest in Adventure?” 
 
Traditionally, tourism has been managed in a way that makes some observers wonder how the planet survives 
it. With its cruise ships, mega-resorts, tourism zones and chain hotels, traditional ?igtourism, critics say, 
consumes too much water and energy and generates too much waste and pollution. It despoils heritage sites, 
wilderness areas, beaches and cities. The seemingly innocuous game of golf has been blamed for land grabs 
that have displaced communities and even forced outright evacuations. In 2001, Pope John Paul II, an 
inveterate traveler, called tourism ?xploitive,blaming tourist villages in particular for turning ?ulture, religious 
ceremonies and ethnic festivities into consumer goods.” 
 
In the developing world, tourism jobs are often poorly paid. Management positions go to English-speakers 
which is to say foreigners or people from privileged classes. All-inclusive resorts seal in revenue by providing 
guests with everything they need on campus. A taxi driver I met in Jamaica called his country? tourism 
industry ? form of apartheid.The riches concentrated in few hands often don? wind up in local economies but 
are exported offshore. Analysts call the phenomenon ?eakage.” 
 
Where tourism fails to benefit local people, the blowback comes in many forms among them crime, poaching 
and political insecurity, which can include even the direct targeting of tourists, who come to be seen as agents 
of unwanted change. 
 
One response to the negative side effects of traditional tourism has been ecotourism, a somewhat muddled, 
catchall term for practices based on responsible environmental policy and respect for people, culture and 
heritage. For ecotourism proponents, the reasons to nurture it are clear; they include the need to address 
climate change and to preserve the world? cultural diversity in the face of overwhelming forces pushing for 
global standardization. In the developing world, the ecotourism mandate also focuses on improving living 
standards for people in the host country. 
 
“The biggest problem in the world today is poverty,said Tito Alarcon Rodriguez, manager of the Cusco-based 
Destination Management Organization, a nonprofit that coordinates projects between communities, tour 
operators and the government in Peru. ?ourism is the best tool we have to lift people out of poverty the 
quickest.” 
 
Not everyone is enamored of the term ecotourism. Does it describe a value system or an itinerary? Is it a 
movement or a marketing tool? ?ost people assume ?cotourismmeans doing something positive for nature, but 
there? a big difference between nature tourism and ecotourism,said Jeremy Clubb, sales manager at Class 
Adventure Travel in Lima. ?ature tourism is going to a lodge in a jungle. But a place might be branding itself 
as an ecotourism experience, when, in fact, [its] environmental imprint might be quite damaging.” 
 
Jonathan Tourtellot, director of the National Geographic Society? Center for Sustainable Destinations, coined 
and prefers the term ?eotourism.” 
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“The original idea was to use tourism in a way to create an incentive to protect what tourists were coming to 
see, in this case nature. Then the idea of sustainable tourism, tourism that promoted good environmental 
stewardship, came after the Rio Summit [on environment and development],says Tourtellot, who also serves 
as an editor of National Geographic Traveler, the Society? consumer travel magazine. ?ut there is more to it 
than that.” 
 
When explaining his concept of geotourism, Tourtellot speaks of ?tewardship of place,meaning the 
preservation of essential character. He ticks off the list of threats to that character, including climate change 
and irresponsible development. ?lobalization in particular has a tendency to promote generica in every respect 
and environment. With geotourism, we?e talking about natural habitats, historical buildings, living culture, 
tradition, cuisine,Tourtellot says. ?e? like to see everything measured against the definition.” 
 
Whatever you call the change occurring in tourism practices, a trend is clear. ?here is a shift in global 
responsibility. People want to avoid doing harm during their trips,said Kristin Lamoureux, director of the 
International Institute of Tourism Studies at The George Washington University in Washington, D.C. ?n the 
last decade, we?e also seen a shift toward a more authentic experience, some aspects of more experiential 
learning, having an experience that? more than just sun and sand.” 
 
The travel continuum runs from people who are comfortable with what? familiar to those who specifically 
want the unconventional. And the latter are looking farther afield. 
 
“The appetite for this is absolutely growing,said Geoff Manchester, the co-founder of Intrepid Travel, an 
Australia-based company that specializes in what it calls ?eal life experiencesthroughout Asia. For Intrepid 
tours, clients stay at family- or locally owned and operated lodges and travel via public transportation. 
Intrepid started with two Thai travel itineraries in 1989. It now has more than 500, with 70,000 clients and a 
compound annual growth rate of 40 percent. 
 
For all the passion nature and adventure itineraries generate, though, the sector remains a tiny piece of the 
market about $50 billion of the multitrillion-dollar total. And when you talk to some operators about future 
prospects, they describe a David vs. Goliath scenario. 
 
Rozana Paredes and Maria Elena Lau Soria opened the Grupo-Tambo Travel Agency in 2005 to specialize in 
community-based tourism in Peru. When I met them in Iquitos over a meal of local delicacies ceviche and 
alligator they described a veritable jungle of obstacles blocking the development of community-based tourism 
in Pacaya Samiria. ?hey are the only community-based tourism activity in the region,Paredes said. ?he big 
tour operators aren? interested in them. The operational costs are high, and the volume of visitors is low. The 
reserve and the communities themselves limit the number of visitors to keep their impact low.” 
 
Even though tours of the area don? generate much revenue, the cost per traveler is relatively high. My visit, 
for example, cost about $400 for two days just for the jungle experience slightly more than commercial 
lodges, even though the latter offer higher-quality amenities. But the lodges can sleep dozens of people at a 
time, while community projects can take only a handful and are not, therefore, much of a prospect for 
commercial outfitters. 
 
“Ten travel agencies control the lion? share of the region? tourism business,Paredes said. ?hey send tourists to 
lodges and cruises. They?e been operating here for 40 years. In the last five, they have started giving better 
jobs. But the money has been kept in a few hands, like in any Third World country.” 
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Cultural issues also complicate transactions between the cosmopolites of the tourist trade and people who live 
in jungle settlements. When tour operators come in, Paredes said, they give instructions and expect them to be 
carried out. But that? not the way things are done in the jungle. 
 
“We have to treat them with respect,she said. ?ometimes that means they want to do something their way, 
even if we know it isn? the best way.” 
 
The reserve itself the attraction a tourist wants to see also imposes limitations. Keeping it pristine requires 
heavy regulation that operators developing itineraries in other spaces don? face. Moreover, the communities 
lack essentials including reliable Internet access, language skills and marketing savvy needed to reach clients 
directly. 
 
Paredesgoals are modest. ?t would be good if we could grow to three or four people three times a week,she 
said. I asked her why she persisted. 
 
“We are local,she said. ?e love this place. Maybe right now we are not making money. We all have to grow. 
We have to learn. Tourism is the most democratic economic activity. It is still the activity where we can 
distribute the money.” 
 
But this effort at sustainable tourism faces such large challenges that I wondered if Paredesagency could ever 
be viable. At a time when Internet marketing is as essential to a travel agency as a telephone, Paredesfirm 
wasn? generating enough revenue to maintain a website. 
 
There are success stories in community-based tourism, and they seem to have at least one of two features: a 
philanthropic element or a connection to larger travel programs. 
 
One model for socially conscious tourism, ?oluntourism,has travelers donate their time and expertise; in turn, 
they receive access to people and places that add up to a unique and fulfilling experience. 
 
Dave Aabo first came to Peru as a Peace Corps worker. A passionate surfer, Aabo started a nonprofit, Waves 
for Development, that brings surfers to the Peruvian coast, where famously great waves have produced 
generations of great surfers, starting with the indigenous Moche people, who are said to have invented wave 
riding. Aabo asks visitors to engage communities by volunteering to work or teach in them. ?e stay with local 
host families. They?e compensated for that,Aabo told me. ?here? a rotation set up for that to spread the 
benefits between families.” 
 
Brian Morgan, who founded Adventure Life, has offered community-based tourism experiences since he 
started his Montana-based outfitting firm in 1999. But he can offer them because Adventure Life has never 
been a stand-alone entity. ?hen I created my first tours, I wanted to empower a local community and work 
with them,Morgan recalled. ?hat? as ?coas you can get. It? the local community that needs to protect and 
conserve the area, and it? not my role to tell them how to do it.” 
 
In Guatemala, Morgan found a village of 20 families that didn? have any particular tourist attraction but 
wanted visitors. The families had invested in their homes and installed indoor plumbing. Morgan put together 
a cultural program that showed tourists local weavings and markets. ? had to explain what it was about to tour 
operators,he said, and he had to adapt, even if that meant scaling back. ?ver time, the program changed. Now 
it? part of other itineraries, but instead of two nights, it? one night. One night is comfortable and enriching, 
but people want to see other things, too. … 
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“You can? lose sight of the fact that people want to go on vacation. Very few want purely an educational 
experience.” 
 
He counted his efforts as a success, even if it is a small share of his client base. ? do it because I believe in 
it,he said. 
 
But Morgan? motives are not purely idealistic. The program provides his business indirect benefits. ?t also 
gives me a particular place in the marketplace,he said. ?t shows that we not only offer the standard highlights 
but are concerned about and willing to offer more culturally intense programs.” 
 
Even if ecotourism, geo-tourism and their relatives constitute a niche market, some ecotourism principles 
have percolated up the food chain to larger hotel and resort companies that have created programs that allow 
them to partner with local communities. In 2008, Ritz-Carlton launched Give Back Getaways, which lets 
hotel and resort guests sign up and participate in a volunteer experience. ?ou don? think of Ritz Carlton as 
being the type of market [in which] tourists want to go out and volunteer, but it? working because it turns out 
their clients are used to working in philanthropy,GWU? Lamoureax said. ?ome people might be more willing 
to go off into the boonies if they feel safe and clean and know they?l have something to eat.” 
 
In Lamoureax? estimation, smaller players can benefit from the heft larger operations provide. ?he reality is 
that most small-scale tourism projects don? have sufficient draw to attract a market,Lamoureax said. ?ou 
might have a great community-based tourism product, but it? not enough to get someone to fly from New 
York to the Philippines. We need to let go of the notion that all mass tourism is bad. Instead, we should look 
at how to leverage mass tourism to benefit smaller operations.” 
 
Fairmont Hotels & Resortsenvironmental programs and partnerships started with its employees, who, in 
company surveys, listed environmentally sound policies as something that mattered. Fairmont? corporate 
policy is to source all of its products locally. At the Fairmont Mayakoba on Mexico? Maya Riviera, the 
Canada-based company partners with the World Heritage Alliance for Sustainable Tourism, which supports 
conservation, sustainable tourism and economic development for communities in and around UNESCO 
World Heritage sites. That effort includes purchasing local lobster and honey for use at the resort. 
 
“We went to a local Mayan community and provided them with training on how to set up a tour company, 
how to serve food and present food to participants who wanted to have a boat tour,said Sarah Dayboll, 
Fairmont? head of environmental affairs. ?n the first year, we sold 20 packages, and the locals running them 
are self-sufficient now.” 
 
Although cost-cutting wasn? a motive for the local partnership, it was a welcome side effect. By buying 
locally, the company saves on shipping, freight and emissions. ?nd we?e giving back to the 
community,Dayboll said. 
 
Scandinavia? Rezidor Hotel Group (which includes the Radisson Blu and Regent hotels) operates in 58 
countries in Europe, Africa and the Middle East. Scandinavia has long had green laws on the books, and 
Rezidor is heavily invested in the principles of responsible tourism. Starting in 2008, the company committed 
to put all of its 30,000 employees through training on social, ethical and environmental responsibility. 
 
Rezidor? Radisson Blu hotel in El Quseir, Egypt, sponsors group weddings for locals who can? afford their 
own. The deal is simple: The hotel will pick up the costs for the weddings, but hotel guests must be allowed to 
attend. The Red Sea resort built a development center where guests can get involved in local music and 
cooking, and teach language and information technology to local residents. Given that Red Sea resorts have 
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been terrorism targets, promoting programs that help tourists and locals see their common humanity isn? just 
a nice idea but a component of a common-sense security policy. 
 
After my Amazon experience, I hopscotched south by plane, taxi and train to Cusco, through the Sacred 
Valley and on to Aguas Calientes, the tourist town that serves as the staging ground for Machu Picchu. The 
great Inca city lay buried atop a 9,000-foot-high Andean mountain for almost four centuries, between the 
Spanish Conquest and the city? discovery by Yale archeologist Hiram Bingham in 1911. 
Machu Picchu 
 
Tourism has shown that the architecture of Machu Picchu is not indestructable. (wikimedia) 
 
Now, new conquistadors armed with cameras and video recorders follow leaders carrying red umbrellas. 
Despite the assault by tourist hordes, Machu Picchu is awe-inspiring, still one of those places to see before 
you die. The complex of stone steps up the mountain, with plunging cliffs to the sides. My guide, a 27-year-
old tourism student named Sandra, walked me through the homes of royals and aristocrats places where 
knowledge of astronomy, architecture and agriculture was transmitted through generations, without a written 
alphabet. 
 
The Incas were master masons, stacking stones that weighed tons a feat every bit equal to, and far more 
functional, than Egypt? pyramids. Even today the stones are perfectly aligned and, without any mortar, fit so 
tightly that it? impossible to push a penny between blocks. Every inch of Machu Picchu was conceived of and 
constructed for a purpose, down to the trapezoidal shapes of windows and the slight angle of walls that give 
buildings the stability to withstand earthquakes. 
 
Yet, it has been tourism, of all things, that has shown the architecture is not indestructible. Barely 100 years 
since it was unearthed, Machu Picchu is literally sinking into the ground under the unrelenting weight of foot 
traffic. Possible solutions include a drastic one: stopping people from walking on the complex at all. 
 
Machu Picchu is cause for much hand-wringing for Alarcon, of Destination Management Organization. We 
met at his office in Cusco. A bespectacled man with a full, dark mustache, Alarcon spoke of Machu Picchu 
with a despairing expression that hung like one of the heavy alpaca sweaters Cusco is famous for producing. 
 
“Machu Picchu was handled very badly,he said. ?t is generating huge revenue. It is accepting 800,000 
visitors, which means $80 million just in ticket sales. That doesn? count the trains or hotels. The bus from 
Aguas Calientes costs $14 for a short ride, and almost everyone takes it. There is only one access point, and it 
is only open during the day. We should open it during the evening and limit the number of visitors that are up 
there at any one time. That would spread the weight load. 
 
“If you don? have planning, you will have a risk of impact on archeological sites. Where is the money going? 
To a bureaucracy in Lima? The truth is, we don? know. There needs to be a central authority, a ministry of 
some sort, which we do not have, to coordinate this chaos.” 
 
As rain fell outside, he worried about Aguas Calientes, the town alongside Machu Picchu. ?t was never 
planned,he said. ?here are no standards for hygiene in restaurants or hotels. Nothing is regulated or enforced. 
Garbage is contaminating the river. It? like the Wild West; people just come and build. It is at risk of a real 
disaster.” 
 
How so? 
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“Landslides,he said. ?here are boulders the size of buildings. I don? know if it?l happen in one year or five 
years, but it will happen.” 
 
Supported by Swiss Contact, the Swiss international development aid organization, DMO coordinates 
between communities and tour operators, hosting familiarization trips for travel agents, promoting media 
campaigns, and working with five Peruvian NGOs and 60 local communities. ?he market is there. There is a 
new kind of traveler. We call them ?overs.They want beauty, culture, preservation. They can afford a five-star 
[hotel], but they also want to have contact with communities,he said. ?he communities want them, too. 
Everyone can grow from the exchange.” 
 
This part of Peru is a three-day destination for most tourists a day each in Cusco, the Sacred Valley that is 
often considered to be the center of the Inca empire, and Machu Picchu. ?e can add a fourth day through these 
community-based tourism projects. There is space here,he said, ?or everyone.” 
 
It? clear, however, that the space remains fragile and threatened in a variety of ways. In January, Alarcon? 
fears for the Machu Picchu area became reality as heavy rains sent mudslides pouring through Aguas 
Calientes, killing 40 people, stranding thousands of tourists and displacing or otherwise severely affecting an 
estimated 40,000 people overall. The Peruvian government lost an estimated $192 million in tourism revenue 
before the heritage site reopened April with, according to the wire service reports, actress Susan Sarandon and 
?undreds of other touristsattending ?n ancient ceremony asking for the blessing of mother Earth and the 
sounding of an Incan welcoming trumpet.” 
 
http://www.miller-mccune.com/environment/can-tourism-be-sustainable-
16362/?utm_source=Newsletter115&utm_medium=email&utm_content=0629&utm_campaign=newsletters 
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Alcohol Increases Aggression; No Drinking Required 
 
French researchers confirm that alcohol-related cues increase aggressive thoughts and behaviors, even if one 
hasn? actually imbibed. 
By Tom Jacobs 
 
 
 
The results of two experiments show that thinking about a Guinness and thinking about a gun seem to be 
equally effective ways to trigger belligerence. (Tim Snell/Flickr.com) 
 

 
 
 
Feeling aggressive and hostile toward the people around you? Perhaps you?e had one too many. 
 
Thoughts, that is. About alcohol. 
 
Over the past five years, several studies have found exposure to alcohol-related cues in one? immediate 
environment can increase aggressive thoughts and behaviors. A paper just published in the Personality and 
Social Psychology Bulletin adds to this evidence, reporting that even a subliminal reference to drinking may 
make one more likely to harm another human. 
 
A French research team led by psychologist Baptiste Subra of the University of Grenoble conducted two 
experiments to test how the idea of liquor (as opposed to its ingestion) affects behavior. The first, which 
confirmed 2006 research by the University of North Carolina? Bruce Bartholow, found test participants 
unscrambled aggression-related words more rapidly following a quick-flash, 300-millisecond exposure to a 
photo of an alcohol bottle. 
 
Tellingly, this effect which suggests aggressive thoughts had been activated and were easily accessible was 
just as strong as it was in a second group of people, who were briefly exposed to a photo of a weapon. 
Thinking about a Guinness and thinking about a gun seem to be equally effective ways to trigger belligerence. 
 
In the second test, 78 French university students were subliminally exposed to one of three types of words: 
alcohol-related (such as vodka), aggression-related (assault) or neutral (water). They then undertook a ?oring 
and difficult task,which became still more annoying when their computer screens froze. At that point, the 
person in charge of the experiment informed them he didn? know how to fix the machines and told them 
they? have to start over. 
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Afterward, the students were asked to rate the experimenter? competence on a one-to-seven scale. ?he form 
said the department chair would use the ratings to determine which experimenters to hire for future 
studies,Subra and her colleagues noted. ?hus participants could directly harm the experimenter by giving him 
negative ratings.” 
 
Which, it turns out, they were more likely to do if they had been exposed to either an alcohol- or aggression-
related word. Members of those two groups cut the experimenter less slack, giving him lower marks than 
those who had been exposed to the neutral word. As in the first experiment, there was no significant 
difference between those exposed to the alcohol-related and aggression-related words. 
 
These findings have clear implications for the regulation of alcohol advertising. ?n some countries, it is 
common practice to forbid alcohol consumption during public events such as soccer games,the researchers 
note. ?ut is it wise to display alcohol commercials during these same events? Our results suggest it is not.” 
 
There are undoubtedly other cues that trigger feelings of hostility. But it? sobering to realize how the mere 
concept of intoxication seems to stimulate anti-social attitudes. When you walk into a bar, you may have to 
pay for your drinks, but the aggressive attitudes they provoke are apparently on the house. 
 
http://www.miller-mccune.com/health/alcohol-increases-aggression-no-drinking-required-18196/ 
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Tomorrow? GI Joe May Be Too Fat to Fight 
 
A generation of couch potatoes may be perfect to fight the next PlayStation war, but the Pentagon wants to 
know who will do the actual rough stuff on the ground. 
By Emily Badger 
 
 
 
 
A report found that 27 percent of young adults aged 17-24 at least 9 million Americans are today too 
overweight to join the military. (Junglefrog Images/istockphoto) 

 
 
Back in 1946, the original National School Lunch Act was passed in part with prodding from the military. 
Many American men, especially those who had grown up during the Depression, simply weren? well-fed 
enough to fight. As a result of their stunted growth, soldiers who served in World War II were on average 
more than an inch-and-a-half shorter than young men serving in Afghanistan today. 
 
The problem tied for the first time the seemingly unrelated policy arenas of national security and nutrition. 
 
That link has largely been lost to history textbooks. But now, more than three generations later, it is 
resurfacing in Washington this year with an ironic twist: More than a quarter of recruitment-age Americans 
are today ?oo fat to fight.” 
Idea Lobby 
 
THE IDEA LOBBY 
Miller-McCune's Washington correspondent Emily Badger follows the ideas informing, explaining and 
influencing government, from the local think tank circuit to academic research that shapes D.C. policy from 
afar. 
 
So concludes a bluntly titled report that has been cited by legislators working this spring to reauthorize the 
Child Nutrition Act. The bill would tighten nutritional standards on school meals and push much of the junk 
food out of the cafeterias and vending machines where many children get the bulk of their daily diet. 
 
From the perspective of the more than a hundred retired admirals and generals behind the report, the program 
the U.S. once created to feed kids something is now feeding them all the wrong things. 
 



 
Sistema de Infotecas Centrales                                                                                                               Universidad Autónoma de Coahuila              
 
                                                                                                     
 
 

 
 

 Infoteca’s E-Journal                                                                                                                                               No. 122 August 2010 
 
 
 
 

172

“It? the flip side of the same coin,said Amy Dawson Taggart, the national director of the organization, 
Mission: Readiness, that produced the ?oo Fat to Fightreport. ?ack then, people were undernourished, and 
today they?e poorly nourished. This is not about just looking good in a uniform, it? about being healthy and 
fit to do the work of the nation. And that? exactly what it was back in 1946.” 
 
The report examined data from the Centers for Disease Control and Prevention and found that 27 percent of 
young adults aged 17-24 at least 9 million Americans are today too overweight to join the military. 
 
Mission: Readiness, which grew 18 months ago out of concern by retired military leaders over recent trends 
in the population, released a report last fall examining the rise in felonies and the decrease in high school 
diplomas that are hampering recruitment. In total, the organization found, 75 percent of young Americans 
don? qualify today for military service for one of these two reasons or medical rejection, most frequently 
because of obesity. 
 
A decade ago, Kentucky was the only state in America with at least 40 percent of its young-adult population 
considered obese by the CDC. Today, 39 states fit that description. In Kentucky, Mississippi and Alabama, 
more than half of 18- to 24 year-olds are obese. 
Obese Map 
 
Over a 10-year period, the number of states with 40 percent or more of their young adults who were 
overweight or obese went from one to 39. (Source: Center for Disease Control and Prevention) 
 
Of these potential recruits, the military turned away 140,000 people between 1995 and 2008 for weight 
reasons. And it has to discharge every year more than 1,200 first-term enlistees for the same reason. 
 
If you consider that it costs about $50,000 to retrain each of their replacements, Dawson Taggart said, simply 
losing soldiers to obesity before their first contracts expire costs the country $60 million a year. That doesn? 
even touch the costs of treating obesity-related health problems for soldiers and their families in the military? 
Tricare system or the VA. 
 
“When we look at that, those figures are just alarming,Dawson Taggart said. ?he feeling of the generals and 
admirals was, look, we need to get a grip on the schools. We?e got to look at each of these factors, but we 
have got to start dealing with these schools, especially as Congress has the ability right now to address this 
with the Child Nutrition Act.” 
 
High-level military involvement (albeit from retired leaders) can only bolster the arguments already being 
made by individual teachers and nonprofit child advocacy groups with less clout in the Capitol. The House of 
Representatives even passed this month an amendment to the defense reauthorization bill, citing the opening 
lines of the ?oo Fat to Fightreport, explicitly recognizing hunger and obesity as problems of national security. 
 
Today? military arguably contains many jobs that might not require the svelte BMI index once necessary to 
tromp through trenches with a 60-pound pack, especially as technology shifts to more battles won with 
joysticks than foot soldiers. But Dawson Taggart dismisses the idea that the military? fitness requirements 
should expand with the times, and our waistlines. 
 
“It? not practical to have a cadre of overall people who are not physically fit,she said. ?ven chaplains, they 
may get sent into service at any time. The idea is if you?e in the military, you could be deployed.” 
 
http://www.miller-mccune.com/health/tomorrows-gi-joe-may-be-too-fat-to-fight-18214/ 
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List of Neglected Tropical Diseases 
 
Almost everyone in the world? ?ottom billionhas at least one of a dozen or so tropical diseases that mostly 
ignored by Western medicine and pharmaceutical companies. 

By Melinda Burns 
 
 
 
 
Effective treatment and prevention strategies for these neglected tropical diseases can be delivered for less 
than US $1 per capita per year. (aydinmutlu/istockphoto) 
 
 
According to ?he AIDS Funding Dilemma,which is featured in the July-August 2010 issue of Miller-McCune 
magazine, researchers point to growing evidence that this set of neglected tropical diseases may not only 
?hreaten the health of the poor as much as HIV/ AIDS, tuberculosis, or malaria, but even more importantly, 
may have effective treatment and prevention strategies that can be delivered for less than US $1 per capita per 
year.” 
 
Here is the list of neglected tropical diseases, which cites causes and symptoms: 
 
Ascariasis 
One of the most common human parasitic infections. Causes 60,000 deaths per year, mainly in children, from 
playing in soil containing the eggs of large roundworms or eating uncooked food grown in contaminated soil. 
First sign may be the passage of a live worm, usually in the feces. Symptoms include abdominal pain, 
coughing, difficulty in breathing and fever. 
 
African trypanosomiasis 
A parasitic disease commonly known as sleeping sickness. Causes fever, headaches, joint pains and itching in 
the early stages, then confusion, poor coordination and disturbance of the sleep cycle, as parasite invades the 
central nervous system. Is transmitted to humans by infected tsetse flies. Afflicts between 50,000 and 70,000 
people. 
 
Buruli ulcer 
One of the most neglected but treatable tropical diseases. Destroys soft tissue, forming large ulcers on the legs 
or arms, and may invade the bones, causing gross deformities. Comes from bacteria in water, but the exact 
mode of transmission to humans is unknown, as is the number of people afflicted. Thirty countries have 
reported 40,000 cases. 
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Chagas disease 
A parasitic infection that causes fever, swollen lymph glands, rash, diarrhea and vomiting. Irreversible 
damage to the heart or intestinal tract may occur 10 to 20 years after infection. Is transmitted through the 
feces of the reduviid bug, an insect that infests mud, adobe and thatch houses. Afflicts 16 million people, 
primarily in Central and South America, killing 50,000 yearly. 
 
Cysticercosis 
A parasitic disease caused by eating infected raw pork or beef, or through contact with infected humans. Great 
majority of carriers are unaware of their infection. Symptoms are headaches, learning difficulties and 
convulsions. Afflicts 10 percent of the population in Ethiopia, Kenya and the Democratic Republic of Congo. 
The AIDS Funding Dilemma 
 
While attention to AIDS grew rapidly across Africa in recent years, many diseases that kill far more people 
especially women and children remain neglected. One Ugandan doctor says, ?or years, maternal and child 
health have been side issues, while concern for HIV was at the forefront. Now, some of us think it? time these 
other issues get attention as well.Does that mean shifting some AIDS funding to other care, or find billions in 
new support? Read the story here: 
“The AIDS Funding Dilemma” 
 
Food-borne trematodiases 
Causes anemia, headaches, dizziness, diarrhea, nausea and abdominal pain. Is transmitted by 70 species of 
intestinal trematodes flattened oval or worm-like animals, also known as flukes, that are typically parasites of 
fish and shellfish. Afflicts between 40 and 50 million people and is endemic in Southeast Asia, where eating 
raw and undercooked seafood is a centuries-old tradition. 
 
Guinea worm disease 
A debilitating and painful infection caused by a large roundworm, afflicting tens of thousands of Africans, 
primarily in Sudan, where the civil war is hampering efforts to eradicate the disease. The larvae is ingested in 
water, then develops and migrates through human tissue for a year until a blister forms and the mature worm 
tries to emerge. Causes such excruciating pain that sufferers can be immobilized for months. 
 
Hookworm disease 
A leading cause of anemia and protein malnutrition, afflicting 740 million people in the developing countries 
of the tropics. Impairs physical and intellectual development in children. Is caused by skin contact with the 
larvae of parasites in the soil. 
 
Leishmaniasis 
Produces skin ulcers and facial deformities, first pictured on pre-Inca potteries from Ecuador and Peru, dating 
back to the first century AD. Can be lethal in visceral forms, when it attacks internal organs. Is caused by 20 
species of protozoa transmitted by sandflies. Afflicts 12 million people in 88 countries. Two million new 
cases are estimated to occur annually, of which only 600,000 are reported. 
 
Leprosy 
A chronic, curable disease that causes progressive and permanent damage to the skin, nerves, limbs and eyes 
if left untreated. Is not highly infectious, but can be transmitted by droplets from the nose and mouth in close 
and frequent contact with untreated cases. Afflicts 200,000 people, down from five million in 1985. First 
known written mention of leprosy is dated 600 BC. 
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Lymphatic filariasis 
A parasitic disease commonly known as elephantiasis, spread by infected mosquitoes. Produces grossly 
enlarged limbs and external organs and causes internal damage to the kidneys. May take years to manifest 
itself. Afflicts more than 120 million people, 40 million of whom have been seriously disabled and disfigured. 
 
Onchoceriasis 
A parasitic disease commonly known as river blindness, spread by infected blackflies. Causes blindness, 
severe skin lesions, intense itching and skin de-pigmentation. Has blinded half a million people, primarily in 
West and Central Africa. Can shorten life expectancy by 15 years. Vast tracts of farmland have been 
abandoned in infected areas. 
 
Schistosomiasis 
A chronic parasitic disease that causes severe anemia, abdominal pain, diarrhea, infertility and bladder cancer. 
Afflicts 207 million people worldwide, 85 percent of them in Africa, where 200,000 die yearly from it. 
Infection occurs when the larvae of flukes, or trematode worms, penetrate human skin in contaminated water. 
Prevalent in tropical communities without access to safe drinking water. 
 
Trachoma 
One of the oldest infectious diseases known to humankind. Scars the inside of the eyelid so severely that the 
eyelid turns inward and the lashes rub on the eyeball, in turn scarring the cornea, or front of the eye. Is caused 
by a microorganism that spreads from person to person through contact with eye discharge. Afflicts 84 
million people, 8 million of whom are visually impaired. Is responsible for more than 3 percent of the world? 
blindness. 
 
Trichuriasis 
Commonly known as whipworm, a parasitic disease that causes chronic diarrhea, abdominal pain, nausea, 
vomiting, weight loss, anemia and malnutrition. Is spread by infected flies and cockroaches. Afflicts as many 
as 800 million people worldwide, including up to 80 percent of the population in some regions of China and 
Korea. Also occurs in rural areas of the southeastern U.S. 
 
http://www.miller-mccune.com/health/list-of-neglected-tropical-diseases-17707/ 
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The AIDS Funding Dilemma 
 
In the ?IDS exceptionalismdebate, emotions run high, and the options are difficult: Shift some AIDS funding 
to other care, or find billions in new support. 
By Paul Webster 

 
 
 
 
In Uganda, the lack of resources for testing and treating diseases other than HIV/AIDS, such as yellow fever, 
is disastrous. (Courtesy of GAVI) 
 
 
Dr. Jerome Kabakyenga has just walked a pair of visitors through a pair of vividly different Ugandan hospital 
laboratories one ultramodern, the other an outdated relic. In the first, highly trained technicians investigate 
blood samples using a battery of high-throughput computerized systems. The brightly lit, air-conditioned 
facility is spotless. In the second lab on Kabakyenga? tour, there? little equipment beyond a clutter of 
microscopes, a pair of old refrigerators and a few centrifuges. The technicians here depend on daylight from a 
set of dusty windows, one of which is cracked. As he completes the tour, Kabakyenga, who is the dean of 
medicine at the Mbarara University of Science and Technology in western Uganda, does his best not to say 
what? on his mind. He knows the contrast between the two facilities both of which serve a population of 
about 1 million Ugandans in the region around the city of Mbarara tells a startling story about medicine right 
across Africa. But today, Kabakyenga wants to let the labs do the talking. 
 
In this tale of two labs, the state-of-the-art facility is one that provides HIV/AIDS testing; it was paid for by 
wealthy foreign donors. The other facility is the Mbarara regional hospital? antiquated general diagnostic 
laboratory, which operates on a shoestring budget provided partly by Kabakyenga? university department. 
The disparity between the two labs means that, while many HIV/AIDS patients can get reasonable care, vastly 
larger numbers of patients in an area long stricken with numerous other killer diseases besides AIDS cannot. 
In a hospital where up to 20 percent of patients have HIV, investment in an HIV/AIDS lab is critically 
important. But the lack of resources for testing and treating diseases other than HIV/AIDS is disastrous: ?e 
can do rapid and comprehensive viral load analyses for HIV patients,Kabakyenga says, using the careful 
cadences of a scholarly man who risks straying into a political minefield. ?ut we can? always manage a timely 
malaria test.” 
 
July-August 2010Few places have enjoyed peace amid continuous political bloodbaths as long as Mbarara, 
which is the largest city in mostly rural western Uganda. In the 1970s, when much of Uganda descended into 
political butchery under the notorious dictator Idi Amin, Mbarara? small population was largely spared. In the 
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1980s, when civil war ravaged the country, Mbarara? handful of paved streets again served as sanctuary. In 
the 1990s, when a million people died during a genocide in Rwanda, just 60 miles away, Mbarara remained 
placid. Today, the lucky streak continues: With millions dying in the war-torn Democratic Republic of the 
Congo, just 80 miles to the west, Mbarara is largely untouched. But peaceful as it is, Mbarara and the region 
around it have frighteningly high death rates, especially among mothers and children. Meager medical 
services and high levels of malaria, tuberculosis, HIV/AIDS and numerous other killers mean that young 
children in western Uganda are about 25 times more likely to die before the age of 5 than in the U.S. 
 
And even while attention to AIDS grew rapidly in Uganda and across Africa in recent years, many diseases 
that kill far more people especially women and children remain neglected. ?or years, maternal and child 
health have been side issues, while concern for HIV was at the forefront,Kabakyenga explains. ?ow, some of 
us think it? time these other issues get attention as well.” 
 
It is the rainy season in Buhihi, a village of about 100 families located about a two-hour drive north of 
Mbarara. This is an area of banana plantations and deep rural poverty. Alice Tumisine is a subsistence farmer 
who depends on 2 acres of land to raise her family. Today, two of her three children are sick. The youngest, 
who is 3 years old, has a cough and seems sluggish. The middle child, who is 6, has a painful skin rash around 
her neck. Both children sit on a straw mat that divides the dirt floor in their home, a two-room mud-and-wattle 
house surrounded by banana trees. 
 
A thin sheet of tattered cloth is all that shields Tumisine? doorway from the rain, and although the weather is 
mild, the children seem cold in a home without heat. ?? not sure why they are ill,she says. ?hey have both 
been to the local government-run health clinic to receive medication for malaria and diarrhea many times.” 
 
A neighbor, Richard Nuwagira, is trying to help. As part of a program organized by Kabakyenga at Mbarara 
University of Science and Technology, Nuwagira has been instructed in a set of basic concepts in managing 
child illnesses, including malaria, tuberculosis, diarrhea, pneumonia and HIV/AIDS. He has helped Tumisine 
take the children to the local government clinic in the past, and he? now pushing her to go back to the clinic 
tomorrow. ? also worry about Alice,he says discreetly. ? think she needs some tests as well.” 
 
Nuwagira? decision to volunteer as a village health coordinator stemmed in part from the little perks a new 
pair of boots, an occasional tank of gas for his tiny motorcycle that came with the role, he acknowledges. But 
mostly, he says, he volunteered because, at 47, he? now one of the oldest remaining men in the community. 
Over his life span, he? seen a tsunami of death and disease. Malaria, pneumonia, tuberculosis and all manner 
of tropical diseases and parasites have always plagued Buhihi, he explains. But in the mid-1980s, he recalls, 
AIDS struck the village as well. ?any people died here from AIDS,he murmurs while staring down at the 
puddles growing around his boots in the rain. ?oo, too many.” 
 
The arc of Uganda? AIDS epidemic almost exactly matches the time span of Nuwagira? adult life. Uganda 
was an early hot spot in Africa? horrific AIDS disaster, and by the late 1980s, the country was a byword for 
the disease? ravaging progress across the rest of the continent. That notoriety spurred action: In the early 
1990s, the Ugandan government adopted a mix of successful AIDS prevention strategies based on massive 
public information campaigns emphasizing safe sex. By the end of the decade, the epidemic? spread had been 
largely staunched making Uganda something of a poster child among international AIDS campaigners. Partly 
as a result, in recent years, Ugandan AIDS programs have benefited from international assistance on a huge 
scale. And thanks to that, health workers and activists living in even remote quarters of the country, such as 
Nuwagira, have now begun to think that other health problems especially the handful of easily preventable 
diseases responsible for killing roughly four times as many Ugandans as AIDS also require urgent attention 
from wealthy international donors. 
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Much of the money flowing into Ugandan AIDS programs comes from Washington. In 2003, then-President 
George W. Bush won distinction as the biggest spender in the history of international AIDS efforts by 
launching The U.S. President? Emergency Plan for AIDS Relief. Through PEPFAR, in just five years, U.S. 
appropriations for international HIV/AIDS prevention and treatment more than tripled, from about $5 billion 
to more than $18 billion. But some countries have been luckier than others: For the war-ravaged Democratic 
Republic of the Congo, with a population of 68 million and an HIV prevalence of 3.2 percent, about $47 
million was earmarked between 2003 and 2008. For neighboring Uganda, with a smaller population of 27 
million but a higher HIV prevalence of 5.4 percent, $880 million was made available. 
 
PEPFAR? worldwide achievements have been substantial. In the five years after President Bush launched the 
program, it extended care to more than 10 million people affected by HIV/AIDS. About 57 million people 
received HIV counseling and testing, and 2.2 billion condoms were distributed. Support was given for the 
prevention of mother-to-child transmission of HIV during nearly 16 million pregnancies, and antiretroviral 
prophylaxis was supported for nearly 1.2 million pregnant women found to be HIV-positive, allowing nearly 
240,000 infants to be born HIV-free. Some 2.1 million HIV-infected patients received antiviral drug 
treatment, saving an estimated 3.28 million adult years of life through the end of September 2009. 
 
Such success stories are extremely rare in the history of disease-control in poor regions like sub-Saharan 
Africa. But in a report released last November praising PEPFAR and another massive effort, The Global Fund 
to Fight AIDS, Tuberculosis and Malaria, a team of researchers from M?ecins Sans Fronti?es, a medical aid 
group that offers health care in war zones but has also provided AIDS care to 140,000 patients in 30 countries, 
described the global response to AIDS in recent years as exactly that an overall success. ?s a result of 
widespread public pressure and an eventual worldwide mobilization of resources,MSF noted, ?IV/AIDS care, 
treatment and prevention programmes have expanded massively. There are now four million people alive as a 
result.” 
 
But far from suggesting that anything like a celebration was in order, MSF offered a stark warning: ?ather 
than looking for ways to leverage and replicate the success of the AIDS public health revolution to improve 
global health, there are increasing calls for a diversion of foreign aid away from HIV/AIDS and towards other 
health priorities. While there is clearly a need to give urgent and additional resources to an array of global 
health priorities, not least maternal and child health, cutting HIV/AIDS funding is not the answer.” 
 
In the war on preventable international diseases, relatively well-financed AIDS fighters have begun to attract 
resentment from fighters of less bankable diseases. With 3 million new people infected with HIV every year, 
huge resources are required to combat the epidemic, those involved primarily with fighting other diseases 
agree. But many experts, including Kabakyenga, say the time has come to find matching resources for the 
530,000 women who die annually from largely preventable complications related to pregnancy and the 8.8 
million children who die every year, many from easily treatable or vaccine-preventable conditions and 
malnutrition. 
 
Propelled by this logic, efforts to rebalance international health care assistance to include formerly neglected 
killers alongside HIV/AIDS are gathering momentum. The Obama administration, for example, has decided 
not to increase funding for PEPFAR as it promotes a new six-year, $63 billion Global Health Initiative 
focusing on overall family health rather than any one specific disease. Similarly, the British government, 
which led the charge for support for HIV/AIDS among the G8 league of rich nations in 2003, has now 
?ownscaled resources for HIV/AIDS, shifting support to maternal and child health,MSF notes. 
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But by focusing aid on ?trengthening health systems,MSF complains in its call for a continued focus on 
AIDS, Britain has adopted ? broad and largely unmeasurable goal.Is this turn toward diversifying disease-
fighting programs alongside AIDS efforts rather than continuing to boost AIDS budgets a perverse effort 
aimed at punishing the success of AIDS fighters? Maybe so, MSF says. The group? choice of a title for its 
report punched home exactly that point: ?unishing Success? Early Signs of a Retreat from Commitment to 
HIV/AIDS Care and Treatment.” 
 
Well before MSF challenged the prospect of a diversion of foreign aid away from HIV/AIDS toward other 
health priorities, resentment within the international health community about the focus on AIDS had begun to 
percolate. Some voices critical of what has been labeled ?IDS exceptionalismhave been very blunt. The U.S. 
faith-based group Bread for the World, for example, has been particularly upfront. In a recent report, the 
group pointedly noted that in the case of Ethiopia, in 2008, ?pproximately 80 percent of U.S. poverty-focused 
development assistance roughly $400 million went to fight HIV/AIDS.In a country where famine and 
malnutrition kills far more people than AIDS, the group would like to see more resources given to agricultural 
assistance alongside AIDS programs. 
 
In the struggle to control HIV/AIDS, nutrition is critically important, Bread for Life notes. To drive that point 
home in a report several years ago, the group quoted Peter Piot, a former executive director of UNAIDS, 
recounting his experience in talking with HIV-positive women in Malawi: ?s I always do when I meet people 
with HIV/AIDS and other community groups, I asked them what their highest priority was. Their answer was 
clear and unanimous: food. Not care, not drugs for treatment, not relief from stigmas, but food.” 
 
Bread for Life? perspective is not an isolated one. A spike in global food prices in recent years has pushed at 
least 100 million more people into hunger, according to a World Health Organization estimate, which means 
that at least 1 billion people now go hungry. Even where starvation does not pose a direct threat to life, 
malnutrition poses huge health risks, especially to children and mothers suffering from disease. 
 
Jude Kimbowa, a pediatrician at the Mbarara Regional Referral Hospital who works with Kabakyenga, notes 
that malnutrition is almost always a complicating factor in diseases he treats whether it is HIV, malaria, TB or 
any of a dozen or more major killers. But funding for research into how to tackle anything but HIV/AIDS is 
almost nonexistent, he laments. 
 
During a recent shift on the malnutrition ward where Kimbowa works, 13 babies were being nursed back to 
life in a room almost devoid of basic medical equipment. Much of the care was being administered by family 
members, many of whom were living outdoors on the hospital grounds. The hospital itself operates on a 
shoestring budget, Kimbowa noted. And that means there are few resources to investigate ways to help 
improve children? health unless HIV/AIDS is involved. ? wouldn? say we?e at the point of 
hopelessness,Kimbowa said, ?ut there is a lot out there that we have not been able to look at. Take 
malnutrition. We did a small retrospective in 2008 and found that 80 percent of admissions had some degree 
of malnutrition, and 40 percent were severe. Almost no one is looking at other common childhood illnesses 
diarrhea, pneumonia, intestinal infestations.” 
 
In a review of the global malnutrition crisis published in 2008, the U.K. medical journal The Lancet estimated 
that about 3.5 million mothers and children die annually due to nutrition-related factors. Suboptimum breast-
feeding alone was estimated to cause 1.4 million child deaths. So how expensive would it be to tackle this 
problem? According to an analysis prepared for The World Bank by Sue Horton, a Canadian economist who 
specializes in costing child and maternal survival strategies, about $10 billion. Currently, international donors 
stump up about one-tenth of that amount. 
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Malnutrition crusaders are not the only ones clamoring for resources to match the HIV/AIDS war chest. A 
recent report on immunization published by the U.N. children? fund and the World Health Organization poses 
and then swiftly answers a blockbuster question: ?f children? lives are worth saving and who would doubt that 
they are; if vaccines save lives and the evidence is clear that they do; and if the world has the means of 
making, buying, and using vaccines, as it surely does: then why are children still dying from diseases that 
vaccines can prevent? The answer to this conundrum lies perhaps in the difficulty of choosing between 
conflicting priorities.” 
 
The numbers compelling action on immunization are galvanizing: Along with clean water and better 
sanitation, immunization is credited with reducing the number of children under 5 dying every year from 17 
million in 1970 to 10.5 million in 2000 and 9.2 million in 2007. ?ith the exception of safe water, no other 
modality, not even antibiotics, has had such a major effect on mortality reduction,note the editors of Vaccines, 
a medical school textbook. 
 
Progress on immunization in 72 of the poorest countries has been substantial in recent years, and for that, 
according to UNICEF and The World Bank, credit goes to the GAVI Alliance, (formerly known as the ?lobal 
Alliance for Vaccines and Immunisation a vaccine-financing partnership whose members include UNICEF, 
WHO, The World Bank and The Bill & Melinda Gates Foundation, as well as donor and developing country 
governments, private companies and innumerable community groups. 
 
GAVI helped fund the center that administered this yellow fever vaccination. 
(Courtesy of GAVI) 
 
GAVI has vaccinated 200 million children and averted an estimated 3.4 million premature deaths since 2000, 
all at a cost since 2000 of $2.7 billion, even as funding commitments for immunization programs shrank. By 
any measure, at about $18 per child, immunization is a startlingly cost-effective health intervention. Even so, 
it? estimated that 24 million children almost 20 percent of the children born each year still do not get the 
routine immunizations required in the first year of life. Ensuring they did so, however, would be far cheaper 
than almost any other approach to mass public health assistance in developing countries: For a mere $1 billion 
per year on top of current immunization expenditures, new and existing vaccines could be delivered to all 
children in the 72 poorest countries, GAVI says. 
 
According to the WHO, if all the vaccines now available against childhood diseases were widely adopted, and 
if countries could raise vaccine coverage to a global average of 90 percent, by 2015 an additional 2 million 
deaths a year could be prevented among children under 5 years old all at a fraction of the cost of existing 
HIV/AIDS programs with similar targets. 
 
Achieving comprehensive global child immunization is among the greatest, entirely doable and comparatively 
affordable humanitarian opportunities in history one that would dwarf the benefits of the eradication of 
smallpox, which cost $100 million over a 10-year period up to 1977 and has been saving vast numbers of 
lives, and an estimated $1.3 billion a year in treatment and prevention costs, ever since. 
 
The calls for a rebalancing of the focus on HIV/AIDS to include equal attention to malnutrition, vaccination 
and neglected diseases grew from a significant body of peer-reviewed research strongly inflected with an 
explicitly moral complexion. 
 
One of the earliest and toughest such assessments was published in 2006 in PLoS Medicine a medical journal 
dedicated to open access without commercial constraint under the seemingly obscure title ?ncorporating a 
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Rapid-Impact Package for Neglected Tropical Diseases with Programs for HIV/AIDS, Tuberculosis, and 
Malaria.” 
 
The paper? authors were a team composed of the distinguished British and American parasitologists Peter 
Hotez, David Molyneux, Alan Fenwick and Eric Ottesen, writing alongside the famous American 
development economist Jeffrey Sachs and his wife, Sonia Ehrlich Sachs, an international public health project 
coordinator. Hotez and his team were intent on using the journal as a scientific platform to bluntly call for a 
reconsideration of the focus on HIV/AIDS in moral terms cast around the need for a ?omprehensive pro-poor 
health policy.” 
 
To do so, Hotez and his co-writers took the unusual step in a scientific journal of tacking a quote from Elie 
Wiesel the Nobel Prize-winning Holocaust writer above their scientific review. The words that they borrowed 
from Wiesel are stark: ?he age of hypocrisy has been succeeded by that of indifference, which is worse, for 
indifference corrupts and appeases: It kills the spirit before it kills the body. It has been stated before, it bears 
repeating: The opposite of love is not hate, but indifference.” 
 
Neglected Tropical Diseases 
 
Almost everyone in the world? ?ottom billionhas at least one of a dozen or so diseases that mostly ignored by 
Western medicine and pharmaceutical companies. For descriptions and symptoms those named among Hotez? 
neglected tropical diseases, read: 
“List of Neglected Tropical Diseases.” 
 
Having directed readers to see their paper not only as a piece of detached scientific analysis but as a call to 
moral action, Hotez and his team phrased a tough argument, calling attention to a wide array of 
?eglectedtropical diseases and infections the list included leishmaniasis, human African trypanosomiasis, 
Chagas disease, trachoma, leprosy, Buruli ulcer, hookworm, ascariasis, trichuriasis, lymphatic filariasis, 
onchocerciasis, guinea worm, schistosomiasis, Cysticercosis, and food-borne trematodiases. 
 
According to Hotez? group, evidence was growing that this set of neglected tropical diseases may not only 
?hreaten the health of the poor as much as HIV/ AIDS, tuberculosis, or malaria, but even more importantly, 
may have effective treatment and prevention strategies that can be delivered for less than US $1 per capita per 
year.” 
 
Noting that increased efforts by G8 nations and U.N. agencies to improve the health of the world? poorest 3 
billion people has focused on fighting HIV/AIDS, tuberculosis and malaria, Hotez and his team complained 
that ?onspicuously absent from these activities, however, has been commensurate advocacy for a group of 
diseases that exclusively affect the poor and the powerless in rural and impoverished urban areas of 
developing countries.” 
 
The time had come, they argued, for a rethink: ?iven the compelling logic and the very modest costs of 
embracing neglected tropical disease control efforts, it is surprising that those aiming to control the big three 
have largely ignored these opportunities,they charged. ?or too long the big three partnerships have worked in 
isolation.” 
 
If any single individual deserves greatest credit for mobilizing rich nations, international agencies, 
corporations and individuals to devote money to AIDS in recent years, he may well be Stephen Lewis, a 
former Canadian diplomat who served as the U.N. Secretary General? Special Envoy for HIV/AIDS in Africa 
from June 2001 until the end of 2006. It was during this period that the G8, the U.S. and many other wealthy 
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governments, as well as corporate leaders and mega-philanthropists like Bill Gates, were finally persuaded 
largely by Lewis and other high-flying advocates, including former President Bill Clinton to begin devoting 
serious money to fight the AIDS pandemic in the world? poorest, sickest places, especially sub-Saharan 
Africa. 
 
These days, Lewis acts as a fundraiser for international AIDS programs, and he serves as the only non-
American on the board of the Clinton Health Access Initiative, which aims to build on the Clinton? success in 
persuading pharmaceutical companies to dramatically lower drug costs in 70 countries. As deputy director of 
UNICEF for five years in the late 1990s before taking on the job as the world? senior AIDS diplomat, Lewis 
notes, ? spent as much time on oral rehydration and on malnutrition and on diarrhea and on acute respiratory 
infections and on pneumonia as on the emerging AIDS dilemma.” 
 
Having seen all sides of the disease disaster, Lewis passionately decries any suggestion that money might now 
be diverted away from AIDS toward fighting other diseases. 
 
Whether more lives could be saved by tackling different diseases that are cheaper to treat is a question he 
rejects. ?t is a false and destructive dichotomy to pit one set of diseases against another,he insists. ?verybody 
talks about the AIDS exceptionalism. Nobody talks about the moral obligation of the Western world to 
provide the money to do both.” 
 
That money, Lewis notes, was promised long ago, in 1969, when the world? wealthy nations agreed that 
seven-tenths of 1 percent of their gross national products should be devoted to helping poor countries. ?e?e 
less than halfway there. And now, with the so-called international financial crisis, we?e declining further,he 
says. ?nd the money that should be available for this which is a larger pie, not a diminution of money for 
AIDS is what everybody should be fighting for. Instead, the AIDS activists have been rendered on the 
defensive.” 
 
While making this protest, Lewis adds that the money amassed for international AIDS control has cleared a 
path for new programs now required to fight other diseases as well. AIDS treatment and prevention efforts, 
Lewis believes, have become a kind of vector for the control of other diseases in numerous countries formerly 
bereft of such capacity: ?uch of the health systemsstrengthening in these countries much of the human 
resources necessary to respond to the entire basket of issues is happening because of AIDS,Lewis says. ?t? 
hard to get one? mind around the positive things that have flowed from so ghastly an experience. But it is true 
that the development of laboratories across the continent, the development of research across the continent, 
the extraordinary sophistication for vaccine development has spawned a degree of public health awareness 
and activity that is really quite marvelous.” 
 
Having come this far, Lewis argues, the ?heer criminal delinquencyof rich nations that fail to provide 
sufficient funding for comprehensive disease control cannot be ignored or used to justify scaling back the 
attack on AIDS: ?ll of them have to be funded and not one at the expense of the other. You don? sacrifice 
AIDS because the Western world has defaulted on its obligations and on its promises.” 
 
For Jerome Kabakyenga, what started as a nagging issue has now become a burning concern. 
 
After 20 years of watching while international support for HIV/AIDS programs multiplied, the imperative to 
start tackling the health of children and mothers alongside HIV/AIDS has become unavoidable. Driven by 
frustration with the endless preventable carnage, late last year, Kabakyenga decided to step down as dean of 
Medicine at the Mbarara University of Science and Technology and get back to Bushenyi, a rural district with 
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tremendously high death rates among mothers and children. It was in Bushenyi that he first started practicing 
medicine much of it focused on women and children 20 years ago as a young doctor. 
 
In the years ahead, Kabakyenga plans to save as many lives as possible. ?or the next phase of my career, I 
want to focus on studying obstructed prolonged labor,Kabakyenga explained in a meeting at his spacious 
medical school office a few weeks after he made the decision to quit. ?e are losing a lot of kidsmothers in 
childbirth. I want to do something about it.” 
 
To kick-start this new work, Kabakyenga will draw from a substantial cash award he received last year from 
the Global Health Research Initiative, a Canadian agency that has pushed in recent years to diversify 
international heath research to include other killers alongside HIV/AIDS. 
 
In stepping back from the prestige of his position as dean, Kabakyenga acknowledges that he? surrendering 
the power to direct other researchers toward new priorities. But with funding still almost nonexistent for 
anything but HIV/AIDS research in Africa, Kabakyenga says he won? wait. 
 
“The challenge is to get the prominence of child health and maternal health to reach the level that HIV has 
achieved,he says. But rather than waiting for the international donors to figure this out, Kabakyenga has 
decided to plunge in. ?or me, it? a personal decision,he explains. ?he death rate for mothers and children is 
simply overwhelming. I?e been taken up by the passion of this issue.” 
 
http://www.miller-mccune.com/health/the-aids-funding-dilemma-16202/ 
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An Agnostic ManifestoAt least we know what we don't know. 
 
By Ron RosenbaumPosted Monday, June 28, 2010, at 2:03 PM ET 
 

Illustration by Rob Donnelly.  
 
.Let's get one thing straight: Agnosticism is not some kind of weak-tea atheism. Agnosticism is not atheism or 
theism. It is radical skepticism, doubt in the possibility of certainty, opposition to the unwarranted certainties 
that atheism and theism offer. 
 
Agnostics have mostly been depicted as doubters of religious belief, but recently, with the rise of the "New 
Atheism"?he high-profile denunciations of religion in best-sellers from scientists such as Richard Dawkins 
and Daniel Dennett, and polemicists, such as my colleague Christopher Hitchens? believe it's important to 
define a distinct identity for agnosticism, to hold it apart from the certitudes of both theism and atheism. 
 
I would not go so far as to argue that there's a "new agnosticism" on the rise. But I think it's time for a new 
agnosticism, one that takes on the New Atheists. Indeed agnostics see atheism as "a theism"?s much a faith-
based creed as the most orthodox of the religious variety. 
Advertisement 
 
Faith-based atheism? Yes, alas. Atheists display a credulous and childlike faith, worship a certainty as yet 
unsupported by evidence?he certainty that they can or will be able to explain how and why the universe came 
into existence. (And some of them can behave as intolerantly to heretics who deviate from their unproven 
orthodoxy as the most unbending religious Inquisitor.) 
 
Faced with the fundamental question: "Why is there something rather than nothing?" atheists have faith that 
science will tell us eventually. Most seem never to consider that it may well be a philosophic, logical 
impossibility for something to create itself from nothing. But the question presents a fundamental mystery 
that has bedeviled (so to speak) philosophers and theologians from Aristotle to Aquinas. Recently scientists 
have tried to answer it with theories of "multiverses" and "vacuums filled with quantum potentialities," none 
of which strikes me as persuasive. (For a review of the centrality, and insolubility so far, of the something-
from-nothing question, I recommend this podcast interview with Jim Holt, who is writing a book on the 
subject.) 
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Having recently spent two weeks in Cambridge (the one in the United Kingdom) on a Templeton-Cambridge 
Fellowship, being lectured to by believers and nonbelievers, I found myself feeling more than anything 
unconvinced by certainties on either side. And feeling the need for solidarity and identity with other doubters. 
Thus my call for a revivified agnosticism. Our T-shirt will read: I just don't know. (I should probably say here 
that I still consider myself Jewish in everything but the believing in God part, which, I'll admit, others may 
take exception to.) 
 
Let me make clear that I accept most of the New Atheist's criticism of religious bad behavior over the 
centuries, and of theology itself. I just don't accept turning science into a new religion until it can show it has 
all the answers, which it hasn't, and probably never will. 
 
Atheists have no evidence?nd certainly no proof!?hat science will ever solve the question of why there is 
something rather than nothing. Just because other difficult-seeming problems have been solved does not mean 
all difficult problems will always be solved. And so atheists really exist on the same superstitious plane as 
Thomas Aquinas, who tried to prove by logic the possibility of creation "ex nihilo" (from nothing). His 
eventual explanation entailed a Supreme Being standing outside of time and space somehow endowing it with 
existence (and interfering once in a while) without explaining what caused this source of "uncaused 
causation" to be created in the first place. 
 
This is?r should be?rade-school stuff, but many of the New Atheists seemed to have stopped thinking since 
their early grade-school science-fair triumphs. I'm thinking in particular here of the ones who like to call 
themselves "the brights." (Or have they given up on that comically unfortunate term?) The "brights" seem like 
rather dim bulbs when it comes to this question. It's amazing how the New Atheists boastfully stride over this 
pons asinorum as if it weren't there. 
 
You know about the pons asinorum, right? The so-called "bridge of asses" described by medieval scholars? 
Initially it referred to Euclid's Fifth Theorem, the one in which geometry really gets difficult and the sheep are 
separated from the asses among students, and the asses can't get across the bridge at all. Since then the phrase 
has been applied to any difficult theorem that the asses can't comprehend. And when it comes to the question 
of why is there something rather than nothing, the "New Atheists" still can't get their asses over the bridge, 
although many of them are too ignorant to realize that. This sort of ignorance, a condition called 
"anosognosia," which my friend Errol Morris is exploring in depth on his New York Times blog, means you 
don't know what you don't know. Or you don't know how stupid you are. 
 
In fact, I challenge any atheist, New or old, to send me their answer to the question: "Why is there something 
rather than nothing?" I can't wait for the evasions to pour forth. Or even the evidence that this question ever 
could be answered by science and logic. 
 
Alas, agnostics still suffer from association with atheists by theists, and with theists by atheists. So let us be 
more precise about what agnostics are and aren't. They aren't disguised creationists. In fact, the term agnostic 
was coined in 1869 by one of Darwin's most fervent followers, Thomas Henry Huxley, famously known as 
"Darwin's bulldog" for his defense of evolutionary theory. Here's how he defined his agnosticism: 
 
    This principle may be stated in various ways but they all amount to this: that it is wrong for a man to say 
that he is certain of the objective truth of any proposition unless he can produce evidence which logically 
justifies that certainty. 
 
Huxley originally defined his agnosticism against the claims of religion, but it also applies to the claims of 
science in its know-it-all mode. I should point out that I accept all that science has proven with evidence and 
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falsifiable hypotheses but don't believe there is evidence or falsifiable certitude that science can prove or 
disprove everything. Agnosticism doesn't contend there are no certainties; it simply resists unwarranted 
untested or untestable certainties. 
 
Agnosticism doesn't fear uncertainty. It doesn't cling like a child in the dark to the dogmas of orthodox 
religion or atheism. Agnosticism respects and celebrates uncertainty and has been doing so since before 
quantum physics revealed the uncertainty that lies at the very groundwork of being. 
 
The circumstances in which I found the quotes from Huxley are worth noting since they point up the 
undeserving misapprehension of agnosticism as some subcomponent of atheism. 
 
I came upon the Huxley essay in a book called The Agnostic Reader, a lone nod to agnosticism in an entire 
yardlong shelf of smug New Atheist polemics at a local Borders. The book's latest essay dates back to 1949. 
Time for an agnosticism revival, I say. 
 
Why has agnosticism fallen out of favor? New Atheism offers the glamour of fraudulent rebelliousness, while 
agnosticism has only the less eye-catching attractions of humility. The willingness to say "I don't know" is 
less attention-getting than "I know, I know. I know it all." 
 
Humility in the face of mystery has been a recurrent theme of mine. I wrote most recently about the problem 
of consciousness and found myself allied with the agnostic group of philosophers known as the Mysterians, 
who argue that we are epistemically, flat-out unable to know the nature of consciousness while being within 
consciousness. I'm reluctant to call agnostics Mysterians, much as I like the proto-punk ballad "96 Tears" by ? 
and the Mysterians. But I do like that agnosticism, which in fact can be more combative than its image, does 
have a sort of punk, disruptive, troublemaker side. 
 
I was once called a "troublemaker" by no less than Terry Eagleton, once the wunderkind neo-Marxist post-
modernist guru who ruined the minds of several generations of comp lit students and who has now turned into 
a promoter of a New Religiosity, with books such as Reason, Faith, and Revolution and On Evil. 
 
We had an exchange over a dinner at the Harvard Club after he had given a talk there promoting his new 
religiosity, which seemed to me just a more mystified version of Aquinas' uncaused causation, the Supreme 
Being standing outside of time and space somehow bringing them into being. I asked him over dinner what it 
meant to stand outside time and space and how such a Supreme Being got there, and he sought refuge in 
evasive mysticism by asking loftily, "What is time?" To which I replied, "You go first." 
 
"Troublemaker," he muttered to the woman sitting next to him. Yes, agnostics are troublemakers! 
 
But I was troubled by the lack of intellectual ferment in the agnostic world. It's true the works of David 
Berlinski, most recently The Devil's Delusion, take on the new atheist science from an agnostic point of view. 
And recently there was a stir occasioned by Paul Kurtz, the much-admired former editor of the 
agnostic/atheist publication The Skeptical Inquirer who had taken to the pages of the secular humanist 
magazine Free Inquiry to attack the "true believer atheists," whom he called "true unbelievers" for behaving 
just like religious zealots: 
 
    We need to ask: are there fundamentalist "true unbelievers"? Many secular-atheists in twentieth-century 
totalitarian societies were indeed fundamentalists in the sense that they sought to impose a strict ideological 
code and willingly used state power and brutal violence against anyone who dissented. Stalinism is the best 
example of the readiness to punish deviation in the name of "the holy secular doctrine," which the commissars 
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in the gulags used to enforce obedience. Fortunately, the extremes of this form of doctrinal terror have 
declined with the end of the cold war. 
 
    Nonetheless, there still lingers among some true unbelievers an unflinching conviction toward atheism?od 
does not exist, period; they are convinced of that! This kind of dogmatic attitude holds that this and only this 
is true and that anyone who deviates from it is a fool. This insults a great number of reflective believers. 
 
    John Dewey, the noted American philosopher, observed that "The aggressive atheist seems to have 
something in common with traditional superstition. The exclusive preoccupation of both militant atheism and 
supernaturalism is with man in isolation from nature." [A Common Faith] 
 
This argument that some atheists had become "true unbelievers" provoked a war of words (both online and in 
print) between atheists and agnostics that was valuable in distinguishing the two. 
 
Then the writer John Farrell referred me to the agnosticism blog of John Wilkins, an Australian scientist, 
which introduced me to the fact there is an ongoing debate between the New Atheists and the Newer 
Agnostics. When I e-mailed Wilkins about what the most important points of contention in these debates 
were, he sent me back this provocative five-point response, which I'll reprint below with my own annotations: 
 
    "For now my objections to the "New" Atheists (who are a vocal subset of the Old Atheists, and who I call 
Affirmative Atheists) are the same as my objections to organized religion: 
 
    1. Too much of the rhetoric and sociality is tribal: Us and Them." 
 
So true. The verbal vitriol and vituperation that self-proclaimed New Atheists indulge in in the comments 
section of crusading atheist and Selfish Gene author Richard Dawkins' blog recently caused Dawkins himself, 
horrified by the not excessively "bright" mob he'd created, to shut down his comments section. (The concern 
was attacks on my fellow Templeton Cambridge fellow Chris Mooney who is a pro-science atheist but not an 
"incompatibilist," a nonsense term I don't have the patience to explain but for which they wanted his blood.) 
 
    2. [The New Atheism] presumes to know what it cannot. More on this below. 
 
    3. As a consequence of 1 and 2, it tries to co-opt Agnosticism as a form of "weak" Atheism. I think people 
have the right to self-identify as they choose, and I am neither an atheist nor a faith-booster, both charges 
having been made by atheists (sometimes the same atheists). 
 
Cue James Brown chords: Say it loud! We're agnostic and proud! 
 
    4. Knowability: We are all atheist about some things: Christians are Vishnu-atheists, I am a Thor-atheist, 
and so on. [Which is why the "are you agnostic about fairies?" rejoinder is just dumb.] But it is a long step 
from making existence claims about one thing (fairies, Thor) to a general denial of the existence of all 
possible deities. I do not think the god of, say John Paul II exists. But I cannot speak to the God of Leibniz. 
No evidence decides that. 
 
Fascinating. He dismisses Catholicism, but he won't deny outright the arguments of a philosophical believer 
such as Liebniz. I have been following with interest the argument of neo-Leibniz logical positivist defenders 
of the existence of God, such as Alvin Plantinga, and his critics, such as John Hick. 
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    5. But does that mean no *possible* evidence could decide it [existence or nonexistence of God]? That's a 
much harder argument to make. Huxley thought it was in principle Unknowable, but that's a side effect of too 
much German Romanticism in his tea. I can conceive of logically possible states of affairs in which a God is 
knowable, and I can conceive of cases in which it is certain that no God exists. 
 
Wilkins' suggestion is that there are really two claims agnosticism is concerned with is important: Whether 
God exists or not is one. Whether we can know the answer is another. Agnosticism is not for the simple-
minded and is not as congenial as atheism and theism are. 
 
The courage to admit we don't know and may never know what we don't know is more difficult than saying, 
sure, we know. 
 
As Errol Morris put it in the conclusion of one his epic multipart New York Times examination of 
anosognosia?ot knowing what we don't know: 
 
    We have "the desire but not the wherewithal to make sense of experience. One might easily forsee that this 
would lead to unending unmitigated frustration and suffering. But here's where self-deception [and] 
anosognosia ... step in. We wouldn't be able to make sense of anything, but we would never be aware of that 
fact." 
 
Like I said, it's complicated. But the world has suffered enough from oversimplifications. The agnostic 
moment has come.  
 
http://www.slate.com/id/2258484/pagenum/all/#p2 
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Bold Prediction 
Why e-books will never replace real books. 
 
By Jan Swafford 
 
Because we perceive print and electronic media differently. Because Marshall McLuhan was right about some 
things. 
 
In case you don't recall one of the more influential thinkers of the late 20th century: McLuhan was an 
academic media theorist who ended up being called a "high priest of popular culture." He was big enough to 
be a standing joke on Laugh-In ("Marshall McLuhan, what are you doin'?") to appear in a cameo in Annie 
Hall, to get interviewed in Playboy. One of the fundamental things McLuhan said was that new media change 
us and change the world. We see that principle in every kind of technology. When films started to talk, we 
started to talk in their phrases and cadences. When musical notation was invented, it took music into new 
dimensions of complexity and length. When computers started to link up on the Internet You get the idea. 
 
McLuhan declared that the two epochal cultural developments of the last millennium were, first, the invention 
of movable type in the 15th century, which proliferated data in print and finally took humanity out of its 
primeval tribal culture (a culture that had already been shaken, millennia earlier, by the invention of writing). 
Second, the epochal change of the last two centuries was the advent of electric media, starting with the 
telegraph. From that point on, data started to blanket the globe at close to the speed of light. 
 
Relatively few prophecies pan out, and plenty of McLuhan's haven't. His peaceful, neo-tribal "global village" 
hasn't worked so well. He predicted the end of politics, parties, and elections. Yeah, right. Still, he was the 
first to realize the transformation TV wrought on politics. From the pioneering Kennedy/Nixon debates to 
rampant political advertising and the 24-hour news cycle, TV has become the strongest force in political life. 
It's long been understood that a prime reason Kennedy beat Nixon for the presidency was that Kennedy 
looked better on TV. Now a politician's image outstrips his or her ideas?utstrips his or her politics. Which is 
just what McLuhan predicted: TV is about gut feeling, not reason. 
 
One of McLuhan's central concepts is still intensely relevant in the age of Internet and e-books: his dichotomy 
of hot and cool media. "A hot medium," he said, "is one that extends one single sense in 'high definition.' " 
The less audiovisual information we have to fill in ourselves, the hotter the medium. Books and movies are 
"hot" because they supply a high level of information to the eye. Telephone and TV are "cool" because the 
telephone gives the ear "a meager amount of information," and a TV screen is less high-def than a movie. The 
video image, in contrast to film, is constantly being redrawn as we watch it. In the cool medium of TV, our 
eye and brain have to create the illusion of a complete picture; that process sucks us in, starting at the level of 
our synapses. 
 
Obviously, high-definition television, which McLuhan foresaw and mused about, complicates the distinction 
between hot and cool media. But I'd argue that his dichotomy endures. There is a difference in how we 
perceive things in print and on an electronic screen. Watching TV has an innately mesmerizing effect that 
goes beyond whatever happens to be on. TV is addictive, druglike, in a way that movies and print aren't. 
Recall McLuhan's most famous aphorism: "The medium is the message." To a large extent, we respond to any 
medium as medium, quite apart from the content. I add that language reflects that: We "go to the movies"; we 
"watch TV"; we "read a book." If you're a book reader, you care more about reading itself than about any 
particular book. 
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McLuhan didn't think content was unimportant, but he believed the delivering technology is what ultimately 
involves and evolves us. "The 'message' of any medium or technology is the change of scale or pace or pattern 
that it introduces into human affairs." TV changed the world, in ways good and bad. And a computer screen is 
essentially a TV. Have you noticed the blank absorption on the faces of people watching TV (except, of 
course, for sports and politics)? It's much the same as people watching a computer screen. 
 
(McLuhan's oracular prophecies about mass media led to his status as a pop-culture guru, which was largely a 
matter of misunderstanding him. TV is cool! he proclaimed. A generation grooved on that without having any 
idea what he meant by the word "cool." Likewise the medium is the message. Way cool! TV gets you stoned! 
Who cares what's on? In his Playboy interview, McLuhan, a voracious consumer of print and a lover of 
literature, confessed his dismay at the revolution he prophesied: "As I view the reprimitivisation of our culture 
I view such upheavals with total personal dislike and dissatisfaction.") 
 
McLuhan saw the first glimmers of the Internet and seemed to sense what was coming. He spoke of "a mosaic 
world in which space and time are overcome by television, jets, and computers? simultaneous, 'all-at-once' 
world in which everything resonates with everything else in a total electrical field." But he may never have 
imagined the phenomenon of millions of people staring at a screen, not looking at TV shows but reading 
words on their computers, as you're doing now. That further blurs his cool-hot dichotomy. But I say again: 
We perceive words on-screen differently than in print. In the process of writing and teaching writing, I engage 
in regular experiments testing this theory. 
 
Here's how it works, with me and with most writers I know (because I've asked). I've used computers for 
more than 25 years. I draft prose on-screen, work it over until I can't find much wrong with it, then double-
space it and print it out. At that point I discover what's really there, which is ordinarily hazy, bloated, and 
boring. It looked pretty good on-screen, but it's crap. My first drafts on paper, after what amount to several 
drafts on computer, look like a battlefield. Here, for example, is a photo of the initial first page printout of this 
article. 
 
I've taught college writing classes for a long time, and after computers came in, I began to see peculiar stuff 
on papers that I hadn't seen before: obvious missing commas and apostrophes, when I was sure most of those 
students knew better. It dawned on me that they were doing all their work on-screen, where it's hard to see 
punctuation. I began to lecture them about proofing on paper, although, at first, I didn't make much headway. 
They were unused to dealing with paper until the final draft, and they'd been taught never to make hand 
corrections on the printout. They edited on-screen and handed in the hard copy without a glance. 
 
Handwriting is OK! I proclaimed. I love to see hand corrections! Then I noticed glitches in student writing 
that also resulted from editing on-screen: glaring word and phrase redundancies, forgetting to delete revised 
phrases, strangely awkward passages. I commenced an ongoing sermon: You see differently and in some 
ways better on paper than on computer. Your best editing is on paper. Try it and see if I'm right. You'll get a 
better grade. The last got their attention. The students were puzzled and skeptical at first, but the ones who 
tried it often ended up agreeing with me. 
 
Still, none of this is black and white. For years, after I got a computer I held onto my romantic attachment to 
writing first drafts by hand on long legal sheets. Then halfway through a book-for-hire I got in deadline 
trouble and for the sake of time had to start drafting on computer. I discovered, to my chagrin, that drafting 
first on computer tended to come out better than by hand. Computer drafts were cleaner and crisper. But, after 
that, I also discovered, paper rules. The final polish, the nuances, the pithy phrases, the tightening of clarity 
and logic?hose mostly come from revising on paper. 
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Mind, this is not a screed against e-media and their potential. Readers like the links in Slate articles, and so do 
I. My next book, on Beethoven, is planned on the one hand as a traditional text between covers with analytical 
endnotes and on the other as what I'm calling a "three-dimensional book." The text will be amplified by the 
endnotes and further amplified by a Web site, which adds more ideas and information, musical examples in 
sound and score, a blog, and what have you. In the e-book version, footnotes will become links, either to the 
Web site or to background content downloaded along with the text. 
 
This kind of e-medium, I suspect, will be the future of history, biography, scholarship. Among other things, it 
makes possible a book on, say, music that is in theory available to everybody: The text for general readers, 
links providing instant musical illustrations for nonmusicians, other links adding technical and glossing 
material for scholars and musicians. The possibilities are dazzling to contemplate. They're cool in every sense 
of the word. 
 
But e-book Beethoven will of course be a much different experience than the same guy between covers. 
Garrison Keillor has said, "On the Internet we're all hummingbirds." We flit from place to place, taking a sip 
here and a sip there. That's swell, but it isn't the way to read Austen, Yeats, and Joyce. My book on an iPad or 
whatever will be richer in worthwhile ways, but it will be less absorbing and probably less emotionally 
compelling. (I'm making another prophecy of my own, that the iPad, a TV screen, will win out over the 
Kindle and its "e-ink," because the iPad and its clones will be far more flexible.) 
 
So real books and e-books will coexist. That has happened time and again with other new technologies that 
were prophesied to kill off old ones. Autos didn't wipe out horses. Movies didn't finish theater. TV didn't 
destroy movies. E-books won't destroy paper and ink. The Internet and e-books may set back print media for a 
while, and they may claim a larger audience in the end. But a lot of people who care about reading will want 
the feel, the smell, the warmth, the deeper intellectual, emotional, and spiritual involvement of print. 
 
The ber-message Marshall McLuhan proclaimed is another idea of his that stands the test of time. New media 
change us, not only our ideas and lifestyles but our very nervous systems. "The basic thing to remember about 
the electric media is that they inexorably transform every sense ratio and thus recondition and restructure all 
our values and institutions." That's overstated maybe, but there's something to it. We should not be blind to 
those kinds of changes. "Understanding is half the battle," McLuhan said. To understand media is to get a 
handle on them, to direct them in better ways, personally and publicly. When a new medium comes on the 
scene, we have to be aware and beware. 
P.S. OK, this is an online piece, so it's got to have links. I didn't do them above because I wanted you to read 
the article first without distractions. There's been a flurry of articles on this topic lately, a lot of it sparked by 
Nicholas Carr's passionate defense of print and his new book The Shallows: What the Internet Is Doing to Our 
Brains. You can read Carr's blog. In the Wall Street Journal, Carr and Clay Shirky have a back-and-forth on 
"Does the Internet Make You Dumber/Smarter?" Tufts reading researcher Maryanne Wolf talks about her 
concerns with children and computers here. None of these mentions McLuhan, but he must be chuckling in 
his grave, because a lot of the ideas, and the research behind them, echo what he said. 
All right. Whew! All this reading and writing has strained the old attention span. I'm going to make a cup of 
coffee and Google myself. 
Like Slate on Facebook. Follow us on Twitter. 
Jan Swafford is a composer and writer. His books include Johannes Brahms: A Biography and Charles Ives: 
A Life With Music. 
 
Article URL: http://www.slate.com/id/2258054/ 
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Lost in the Clouds? 
By THE EDITORS 
 
 
 
Those in the ivory tower might think themselves enlightened; those on the ground find them irrelevant. 
— Mahmood, Richmond 
 
Philosophers are little men in little offices who write unreadable papers about symbolic logic or metaethics. 
That’s all. 
— Ace-K 
 
These sentiments — posted by readers in response to “What Is a Philosopher?” by Simon Critchley — touch 
on a common complaint: that the concerns of philosophers are far removed from daily lives of most people. 
Here we offer two more views on the matter: one from Alexander George, a professor of philosophy at 
Amherst College who runs Askphilosophers.org; and another from Frieda Klotz, an editor of a forthcoming 
book on Plutarch. 
 
The Difficulty of Philosophy 
 
By Alexander George 
 
One often hears the lament: Why has philosophy become so remote, why has it lost contact with people? 
 
The complaint must be as old as philosophy itself.  In Aristophanes’ “Clouds,” we meet Socrates as he is 
being lowered to the stage in a basket.  His first words are impatient and distant: “Why do you summon me, o 
creature of a day?”  He goes on to explain pompously what he was doing before he was interrupted: “I tread 
the air and scrutinize the sun.”  Already in Ancient Greece, philosophy had a reputation for being 
troublesomely distant from the concerns that launch it. 
 
Is the complaint justified, however?  On the face of it, it would seem not to be.  I run AskPhilosophers.org, a 
Web site that features questions from the general public and responses by a panel of professional 
philosophers.  The questions are sent by people at all stages of life: from the elderly wondering when to forgo 
medical intervention to successful professionals asking why they should care about life at all, from teenagers 
inquiring whether it is irrational to fear aging to 10-year-olds wanting to know what the opposite of a lion is. 
The responses from philosophers have been humorous, kind, clear, and at the same time sophisticated, 
penetrating, and informed by the riches of the philosophical traditions in which they were trained.  The site 
has evidently struck a chord as we have by now posted thousands of entries, and the questions continue to 
arrive daily from around the world.  Clearly, philosophers can — and do — respond to philosophical 
questions in intelligible and helpful ways. 
The StoneErin Schell 
 
But admittedly, this is casual stuff.  And at the source of the lament is the perception that philosophers, when 
left to their own devices, produce writings and teach classes that are either unhappily narrow or impenetrably 
abstruse.  Full-throttle philosophical thought often appears far removed from, and so much more difficult 
than, the questions that provoke it. 
 
It certainly doesn’t help that philosophy is rarely taught or read in schools.  Despite the fact that children have 
an intense interest in philosophical issues, and that a training in philosophy sharpens one’s analytical abilities, 
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with few exceptions our schools are de-philosophized zones.  This has as a knock-on effect that students 
entering college shy away from philosophy courses.  Bookstores — those that remain — boast philosophy 
sections cluttered with self-help guides.  It is no wonder that the educated public shows no interest in, or 
perhaps even finds alien, the fully ripened fruits of philosophy. 
 
While all this surely contributes to the felt remoteness of philosophy, it is also a product of it: for one reason 
why philosophy is not taught in schools is that it is judged irrelevant.  And so we return to the questions of 
why philosophy appears so removed and whether this is something to lament. 
 
This situation seems particular to philosophy.  We do not find physicists reproached in the same fashion.  
People are not typically frustrated when their questions about the trajectory of soccer balls get answered by 
appeal to Newton’s Laws and differential calculus. 
 
    If one seeks illumination, then one must uncover abstract, general principles through the development of a 
theoretical framework. 
 
The difference persists in part because to wonder about philosophical issues is an occupational hazard of 
being human in a way in which wondering about falling balls is not.  Philosophical questions can present 
themselves to us with an immediacy, even an urgency, that can seem to demand a correspondingly accessible 
answer.  High philosophy usually fails to deliver such accessibility — and so the dismay that borders on a 
sense of betrayal. 
 
Must it be so?  To some degree, yes.  Philosophy may begin in wonder, as Plato suggested in the 
“Theaetetus,” but it doesn’t end there.  Philosophers will never be content merely to catalog wonders, but will 
want to illuminate them — and whatever kind of work that involves will surely strike some as air treading. 
 
But how high into the air must one travel?  How theoretical, or difficult, need philosophy be?  Philosophers 
disagree about this and the history of philosophy has thrown up many competing conceptions of what 
philosophy should be.  The dominant conception today, at least in the United States, looks to the sciences for 
a model of rigor and explanation.  Many philosophers now conceive of themselves as more like discovery-
seeking scientists than anything else, and they view the great figures in the history of philosophy as likewise 
“scientists in search of an organized conception of reality,” as W.V. Quine, the leading American philosopher 
of the 20th Century, once put it.  For many, science not only provides us with information that might be 
pertinent to answering philosophical questions, but also with exemplars of what successful answers look like. 
 
Because philosophers today are often trained to think of philosophy as continuous with science, they are 
inclined to be impatient with expectations of greater accessibility.  Yes, philosophy does begin in wonder, 
such philosophers will agree.  But if one is not content to be a wonder-monger, if one seeks illumination, then 
one must uncover abstract, general principles through the development of a theoretical framework. 
 
This search for underlying, unifying principles may lead into unfamiliar, even alien, landscapes.  But such 
philosophers will be undaunted, convinced that the correct philosophical account will often depend on an 
unobvious discovery visible only from a certain level of abstraction.  This view is actually akin to the 
conception advanced by Aristophanes’ Socrates when he defends his airborne inquiries: “If I had been on the 
ground and from down there contemplated what’s up here, I would have made no discoveries at all.”  The 
resounding success of modern science has strengthened the attraction of an approach to explanation that has 
always had a deep hold on philosophers. 
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But the history of philosophy offers other conceptions of illumination.  Some philosophers will not accept that 
insight demands the discovery of unsuspected general principles.  They are instead sympathetic to David 
Hume’s dismissal, over 250 years ago, of remote speculations in ethics: “New discoveries are not to be 
expected in these matters,” he said.  Ludwig Wittgenstein took this approach across the board when he urged 
that “The problems [in philosophy] are solved, not by giving new information, but by arranging what we have 
always known.”  He was interested in philosophy as an inquiry into “what is possible before all new 
discoveries and inventions,” and insisted that “If one tried to advance theses in philosophy, it would never be 
possible to debate them, because everyone would agree to them.”  Insight is to be achieved not by digging 
below the surface, but rather by organizing what is before us in an illuminatingly perspicuous manner. 
 
The approach that involves the search for “new discoveries” of a theoretical nature is now ascendant.  Since 
the fruits of this kind of work, even when conveyed in the clearest of terms, can well be remote and difficult, 
we have here another ingredient of the sense that philosophy spends too much time scrutinizing the sun. 
 
Which is the correct conception of philosophical inquiry?  Philosophy is the only activity such that to pursue 
questions about the nature of that activity is to engage in it.  We can certainly ask what we are about when 
doing mathematics or biology or history — but to ask those questions is no longer to do mathematics or 
biology or history.  One cannot, however, reflect on the nature of philosophy without doing philosophy.  
Indeed, the question of what we ought to be doing when engaged in this strange activity is one that has been 
wrestled with by many great philosophers throughout philosophy’s long history. 
 
Questions, therefore, about philosophy’s remove cannot really be addressed without doing philosophy.  In 
particular, the question of how difficult philosophy ought to be, or the kind of difficulty it ought to have, is 
itself a philosophical question.  In order to answer it, we need to philosophize — even though the nature of 
that activity is precisely what puzzles us. 
 
And that, of course, is another way in which philosophy can be difficult. 
Alexander George 
 
Alexander George is professor of philosophy at Amherst College. A new book drawn from 
AskPhilosophers.org, “What Should I Do?: Philosophers on the Good, the Bad, and the Puzzling,” is 
forthcoming from Oxford University Press. 
 
 
 
The Philosophical Dinner Party 
 
By Frieda Klotz 
 
What is the meaning of life? Is there a god? Does the human race have a future? The standard perception of 
philosophy is that it poses questions that are often esoteric and almost always daunting. So another pertinent 
question, and one implicitly raised by Mr. George’s discussion, is can philosophy ever be fun? 
The StoneErin Schell 
 
Philosophy was a way of life for ancient philosophers, as much as a theoretical study — from Diogenes the 
Cynic, masturbating in public (“I wish I could cure my hunger as easily” he replied, when challenged) to 
Marcus Aurelius, obsessively transcribing and annotating his thoughts — and its practitioners didn’t mind 
amusing people or causing public outrage to bring attention to their message. Divisions between academic 
and practical philosophy have long existed, for sure, but even Plato, who was prolific on theoretical matters, 
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may have tried to translate philosophy into action: ancient rumor has it that he traveled to Sicily to tutor first 
Dionysios I, king of Syracuse, and later his son (each ruler fell out with Plato and unceremoniously sent him 
home). 
 
For at least one ancient philosopher, the love of wisdom was not only meant to be practical, but also to 
combine “fun with serious effort.” This is the definition of Plutarch, a Greek who lived in the post-Classical 
age of the second century A.D., a time when philosophy tended to focus on ethics and morals. Plutarch is 
better known as a biographer than a philosopher. A priest, politician and Middle Platonist who lived in Greece 
under Roman rule, he wrote parallel lives of Greeks and Romans, from which Shakespeare borrowed liberally 
and Emerson rapturously described as “a bible for heroes.” At the start and end of each “life” he composed a 
brief moral essay, comparing the faults and virtues of his subjects. Although they are artfully written, the 
“Lives” are really little more than brilliant realizations of Plutarch’s own very practical take on philosophy, 
aimed at teaching readers how to live. 
 
http://opinionator.blogs.nytimes.com/2010/06/27/lost-in-the-clouds/ 
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Wu Guanzhong, Leading Chinese Painter, Dies at 90 

By WILLIAM GRIMES 
 
 
Wu Guanzhong, whose fusion of Western modernism and traditional Chinese painting made him one of 
China’s most forward-looking and admired artists, died on Friday in Beijing. He was 90. 
 
His death was confirmed by Fong Yuk Yan, his longtime dealer in Hong Kong. 
 
In 1950, Mr. Wu returned to China after three years of study in Paris, where he came under the spell of van 
Gogh, Utrillo and Modigliani and enthusiastically embraced modernism’s license to experiment. Trained in 
traditional Chinese ink and brush painting, as well as Western-style oil painting, he went on to develop an 
artistic hybrid style expressed in landscape views captured on painting trips all over China and beyond. 
 
“I felt that I was pursuing something: the people’s feelings, the earth’s rhythms, a traditional style and the 
formal principles of modern Western art,” he wrote in a 1982 essay. 
 
Mr. Wu’s education and career were constantly disrupted by war and political turmoil. In the early 1950s his 
figure paintings, some of them nudes, were attacked when Socialist Realism became the official style of the 
Communist government. He turned to landscape, a safer subject. 
 
During the Cultural Revolution, Mr. Wu, along with his colleagues and students at the Central Institute of 
Arts and Crafts in Beijing, was sent to do hard labor in a remote village in Hebei Province, in the northeast. 
He was forbidden to paint for three years. 
 
In 1972, along with other notable artists, he was summoned back from internal exile by Premier Zhou Enlai 
and commissioned to paint a large mural at the Beijing Hotel. 
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He returned to ink and brush painting, which he had studied under Pan Tianshou, in part because of the space 
constraints of his apartment in Beijing. In 1978 he had his first one-man show, which traveled throughout 
China. In 1992 the British Museum organized an exhibition of his work, “Wu Guanzhong: A 20th-Century 
Chinese Painter.” 
 
Mr. Wu won recognition as one of China’s most original artists and became a darling of Asian and Western 
collectors. In 2009 his works fetched nearly $40 million at auction. This month his 1974 oil painting 
“Panoramic View of the Yangtze River” sold for $8.4 million at an auction in Beijing. 
 
“He was an inspiration for many Chinese artists even to this day and one of the most important forces in 
modern Chinese art,” Tan Ping, the vice president of the Central Academy of Fine Arts in Beijing, told The 
Associated Press. 
 
Wu Guanzhong (pronounced gwan-ZHUNG) was born on Aug. 29, 1919, in Yixing, in Jiangsu Province. His 
father was a village schoolteacher. While studying electrical engineering at Zhejiang University, he attended 
an art exhibition at Hangzhou Academy and, against the wishes of his family, decided to become an artist. 
 
In 1942 he graduated from Hangzhou Academy, where the painter Lin Fengmian had assembled a faculty 
receptive to Western modernism. After teaching art in the architecture department of National Chongqing 
University, he won a scholarship to study at the École Nationale Supérieure des Beaux-Arts in Paris but 
returned to China for patriotic reasons in 1950. He taught at several universities and art schools, before and 
after the Cultural Revolution, most recently Tsinghua University in Beijing. 
 
Mr. Wu’s ink and brush works, quite varied in style, evolved throughout his life. The naturalism of the early 
landscapes gave way in the 1980s to graphic, nearly abstract works whose swirling lines and brightly colored 
punctuation marks occasionally suggested Pollock or Miró. 
 
“He had a fantastic calligraphic sense, with bold lines and a wonderful, lively use of color,” said Anne Farrer, 
the director of the master’s program in East Asian art at Sotheby’s Institute of Art in London. 
 
In the early 1990s he entered his black period, producing work whose titles — “Day Dreaming,” 
“Profundity,” “Illusions” — reflected a more somber turn. 
 
“I am getting more serious because I understand life better now,” he told The Straits Times, a Singapore 
newspaper, in 1994. “That is perhaps an instinctive response to my understanding of life now, which is fuller, 
heavier and also darker.” 
 
He later turned to ancient Chinese art, searching for the seeds of abstraction and the inspiration for a new 
series of works he called “old melody with a new voice.” 
 
He is survived by his wife, Zhu Bi Qin, and three sons: Keyu, of Singapore, and You Hong and Yi Ding, both 
of Beijing. 
 
In 2008, Mr. Yu donated 113 of his works to the new National Art Gallery of Singapore, scheduled to open in 
2013. Just before his death, he donated five paintings to the Hong Kong Museum of Art, four of them 
completed this year. 
 
 
http://www.nytimes.com/2010/06/30/arts/design/30wu.html?ref=design 
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Works From Six Collections, in a Dialogue of Contradiction 
By Karen Rosenberg 
 

 
Sometimes good shows come from bad ideas. That’s the case with “Living With Art: Collecting 
Contemporary in Metro New York,” at the Neuberger Museum of Art at Purchase College. 
 
“Living With Art” is the latest in a host of contemporary museum shows that genuflect to collectors, the New 
Museum’s “Skin Fruit: Selections From the Dakis Joannou Collection” being the most controversial example. 
Ethically, shows like these raise eyebrows because they have the potential to increase the value of the 
exhibited art, and, aesthetically, they substitute a collector’s eye for a curator’s. On both counts, holding such 
a show is probably not the best move for a university art museum financed by the state. 
 
The Neuberger’s show has a twist, though: six different, often contradictory points of view. The element of 
competition makes it interesting, if still a bit suspect. Think of “Living With Art” as an extension of the 
collectors’ brunches that accompany Armory Arts Week or Art Basel Miami Beach, minus the V.I.P. passes. 
 
Helaine Posner, the museum’s chief curator, has given each of the six collections its own gallery or niche, 
though the design of the exhibition allows for a bit of dialogue. There isn’t much wall text, just opening 
statements from the collectors (all of them identified except for one mysterious “Private Collection”). 
 
The statements vary; some sound as though they were written by lawyers, while others are frank and personal. 
The anonymous collector offers platitudes like, “Dynamic art makes me feel alive.” By contrast, Doreen and 
Gilbert Bassin trace their passion for collecting to a date at the Museum of Modern Art four decades ago. 
 
The most cohesive group of works belongs to Jeffrey and Ruth Libin, who started collecting paintings about 
20 years ago but gravitated to minimal, often monochromatic drawings. Their taste is exemplified by the 
nested graphite triangles in a James Siena work and the black-on-black text of a Glenn Ligon piece, though 
“Trade Fair,” an antic dystopian scene by Adam Dant, makes for a memorable exception. 
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Close by is a wonderfully diverse group of works from the unidentified collection. Examples of visionary or 
surreal figuration by Henry Darger, Louise Bourgeois and others mix with nervy political art: a conspiracy-
theory drawing by Mark Lombardi, and Michele Pred’s American flag made of enameled razor blades. 
 
Next up are the Bassins, who favor young artists skilled in expressionism, fantasy or both: Dana Schutz, 
Jonathan Meese and David Altmejd. The main surprise here is a glittering metal sculpture by El Anatsui 
(“Nukae,” from 2006), made of liquor bottle seals that have been flattened, twisted and linked into a kind of 
chain mail. 
 
Much of the art in the Ginsberg collection is just as obsessively handmade: Martin Puryear’s overlapping 
horseshoes of painted pine, or Chakaia Booker’s self-portrait of shredded tires. Otherwise, a through line is 
hard to discern: Blue-chippers including Philip Guston and Sean Scully rub shoulders with newcomers like 
Sara VanDerBeek and Sara Greenberger Rafferty, and abstraction trades off with figuration. 
 
There’s no question that Monica and Richard Segal are drawn to the figure, specifically the glamorous female 
figure. But the artists in their collection — Richard Prince, Eric Fischl, Tracey Emin and Marilyn Minter 
among them — approach this idealized body from many different angles. 
 
Martin and Rebecca Eisenberg, meanwhile, prefer artists on the conceptual vanguard. (Their collection is also 
the focus of a coming show at the CCS Bard Hessel Museum.) Here you’ll see Martin Creed’s crumpled ball 
of paper and Rirkrit Tiravanija’s glass case of emptied liquor bottles, but also quieter provocations by Sergej 
Jensen and Richard Tuttle. Whether this work looks challenging or familiar will depend on how many art fairs 
you’ve been to recently. 
 
Regular visitors to Chelsea and the Lower East Side might recognize some of the art from recent solo 
exhibitions — by Dasha Shishkin, Brendan Fowler and Ms. Rafferty, among others. In other ways, this show 
differs markedly from what you’d find in galleries (there’s hardly any video, let alone performance). 
 
A bigger issue is that “Living With Art” doesn’t tell you much about the way people live with art. It doesn’t 
replicate groupings from the collectors’ homes, or use photographs to take you inside. Nor is there any 
information about when the works were acquired, or about the artists discovered. And for all the focus on 
“metro New York,” there isn’t much local interest; you’ll find similar collections in the museums and 
warehouses of Miami. 
 
There’s strength in numbers, though. The six collections under one roof at the Neuberger reveal that the term 
“contemporary art” is a catch-all for many different tastes, and that the decision to acquire a work of art is 
deeply, sometimes indecipherably personal. 
 
“Living With Art: Collecting Contemporary in Metro New York” continues through Aug. 14 at the Neuberger 
Museum of Art, Purchase College, State University of New York, 735 Anderson Hill Road, Purchase. (914) 
251-6100; 
neuberger.org. 
 
http://www.nytimes.com/2010/06/27/nyregion/27artwe.html?ref=design 
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Streetwise New Yorkers Caught in Their Unguarded Moments 
By KEN JOHNSON 
 

 
If you wanted to assemble a compendium of street photography clichés, you could simplify the task by 
picking from “Hipsters, Hustlers and Handball Players: Leon Levinstein’s New York Photographs, 1950-80” 
at the Metropolitan Museum of Art. 
 
Mr. Levinstein (1910-1988) was not a bad photographer. Every one of the 45 black-and-white works on view 
is impeccably composed and printed. But viewed against the background of masters of the genre like Weegee, 
Robert Frank and Tina Modotti, Mr. Levinstein’s focus on funny, scary, repulsive and eccentric characters 
and the seamier sides of the city looks pretty routine. 
 
Born in West Virginia, Mr. Levinstein moved to New York in 1946 and supported himself as a graphic 
designer while prowling the streets with camera in hand in his spare time. Alexey Brodovitch, artistic director 
of Harper’s Bazaar, spotted and supported his talent, and Edward Steichen included him in the hugely popular 
1955 exhibition “The Family of Man” at the Museum of Modern Art. But having had only one solo exhibition 
and having produced no books of photographs during his lifetime, he is not well known today. 
 
The show was organized by Jeff L. Rosenheim, a Met photography curator, who selected from 100 Levinstein 
photographs in the museum’s collection, most of which were recently given by the collector Gary Davis. 
 
There is a paradox in Levinstein’s approach that is shared by legions of greater and lesser street 
photographers: he was hunting for the poetry of real life, but what he shot was generally the sort of thing that 
street photographers generally shoot. Not the types of people or situations that you barely notice because they 
are so ordinary, but people who seem strange, marginal or ridiculous. The Beat generation’s coolly noirish, 
anti-bourgeois spirit animates his work. 
 
Numerous pictures have fun with sartorial peacocks like the guy in the Stars-and-Stripes-patterned bell-
bottom outfit and the dandy in the zoot suit and bowler hat. (Mr. Levinstein did not title or date his 
photographs; exhibition wall labels identify them by subject and approximate decade.) Overweight women in 
short, tight dresses are a favorite subject. The image of a plus-size lady standing at a street corner wearing an 
elaborately curled platinum wig could be a Diane Arbus outtake. The satire is not always without affection, as 
in the picture of two short, elderly gents strolling side by side in boxy plaid jackets. 
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More often, though, aiming from oblique angles, Mr. Levinstein put his subjects in unflattering light. The man 
with a rotund stomach is cropped at the neck so that he seems the embodiment of All-American gluttony. 
 
Another man, with his rugged, monumental head filling the whole picture, the hollows of his gaunt face 
deeply shadowed, looks as if he could have modeled for the ancient sculptors of Easter Island. 
 
Mr. Levinstein evidently was not a sexual predator, but he did produce the requisite pictures of underdressed 
young women. Shot from behind, a shapely specimen leaning into an open car window — a prostitute, 
perhaps — wears short shorts that fail to cover her underwear fully. Also in this vein are examples of the 
standard device of people looking at other people, as in the image of a young man studying a svelte woman in 
scanty summer wear. 
 
Some photographs teeter on the brink of voyeuristic cruelty. The sagging, corpulent old woman in a bathing 
suit with a brown paper bag for a hat glares at the camera with what seems like a lifetime of stored-up rage. In 
other pictures you feel condescension masquerading as social sympathy, as in generic images of emaciated 
women — drug addicts, no doubt — sitting exhaustedly on stoops. Couples and families lying on the crowded 
sands of Coney Island are works of mandarin Social Realism. 
 
Political subjects are largely absent. The picture of a young, female nuclear war protester in 1970s-style 
clothes lying down on the pavement in an act of passive resistance is exceptional for its historic interest. But 
for the most part, Mr. Levinstein’s photographs seem vaguely timeless. 
 
The exhibition’s most remarkable image pictures two handball players in black pants in action. Viewed from 
behind, one in the foreground hovers off the ground just after executing a shot, as his opponent, close to the 
wall in a balletic posture, awaits the rebound. Cartier-Bresson would have envied this magic moment. 
 
“Hipsters, Hustlers and Handball Players: Leon Levinstein’s New York Photographs, 1950- 1980,” runs 
through Oct. 17 at the Metropolitan Museum of Art; (212) 535-7710, met.org 
 
http://www.nytimes.com/2010/06/25/arts/design/25hipsters.html?ref=design 
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