last few decades,
bprises on each side
the energy debate.

al” plants.

about 20 percent of electricity
cais generated by nuclear
hich is aboul 20 times the con-
from solar and wind power.

ir power also costs less, accord-
ilbert Metealf, an economist at
niversity. After estimating the

jts could produce electricity more
aply than windmills, solar power or

tlook could change, of course,
clear plants turn out to be
ensive than expected, or if en-
make breakthroughs in other

technologies. (To debate these possibili-
ties, go to www.nytimes.com
/tierneylab.) Given the uncertainties,
Dr. Metcalf cautions, it would be risky to
bet everything on nuclear power as the
answer to global warming.

But it seems even riskier to bet on
just the soft path, as so many greens are
doing, either by flatly opposing nuclear
power or by setting so many conditions
that no plants could be built for decades,
if ever. (Mr. Obama says nuclear power
is necessary but should not be expand-
ed until security and safety issues are

addressed.)

“The nuclear debate is still stuck
back in the 1980s,” says Mr. Tucker, the
author of “Terrestrial Energy,” the new
brand he's trying to alfix to nuclear
power. If people started associating nu-
clear plants with natural radioactive
processes in the Earth instead of atomic
bombs, he says, they might be persuad-
ed that it’s the most environmentally

els of radiation emitted during the nor-
mal operation of a nuclear plant, Mr.
Tucker says, greens have effectively en-
couraged the construction of coal plants
that actually release more radiation be-
cause of the traces of uranium in coal
dust. He argues that the risks of terror-
ist attacks and nuclear waste have been
exaggerated, particularly by the envi-
ronmentalists who objected when the
Yucca Mountain nuclear-waste deposi-
tory was being designed to guarantee a
level of safety for only 10,000 years.
They successfully sued to enforce a
safety standard extending one million

years — which, in an ideal world, would

be a very nice standard. But if you be-
lieve global warming is a planetary cri-
sis that must be addressed immediately,
should you really be obsessing about
hypothetical dangers near one moun-
tain in A.D. 1,000,0002 If there’s already
aproven techinology that doesn’t spew
carbon dioxide into the atmosphere,
why fiddle while coal burns?
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red end of the spectrum. “We won-
dered if perhaps the split of the
original species into these two is
driven by adaptations in their vis-
ual system due to light at different
water depths,” Dr. Seehausen
said.

Their new research, published
in Nature, shows that in the spe-
cies with red males, over time, in a
deeper, red-shifted environment,
the gene responsible for color per-
ception had changed to perceive
red better. So females were more
likely to choose red males.

They also found that in some ex-
tremely cloudy parts of the lake,
the red-shift was so sharp and
sudden that the water was essen-
tially uniform in terms of the
wavelength of light. In those
areas, Dr. Seehausen said, there is
really only one, intermediate spe-
cies. “All the genes are there, but
they are not differentiating along
the depth axis, because there is
really only one light environ-
ment,"” he said.

INKE van der SLULIS

Color perception in cichlid fish like
the Pundamilia pundamilia is evi-

dence of speciation, areport finds).
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A New Flexibility
With Thin Solar Cells

Photovoltaic cells, the basic build-
ing blocks of solar panels, are
more efficient and less costly than
ever, But manipulating cells
(which are usually made of semi-
conductor materials) and incorpo-
rating them into different panel
designs is not necessarily easy.
John A. Rogers of the University
of lllinois, Urhana-Champaign,
and colleagues have come up with
anovel method for creating ex-
tremely thin solar cells that can be
combined in flexible, even partial-
ly transparent, arrays. Described
in Nature Materials, it could be
called the rubber-stamp approach.
The technique involves creating
a series of precisely spaced “mi-
crobars” on a block of single-crys-
tal silicon. These bars, which have
a thickness of a few micrometers,

CHRIS GASH

have doped regions that create p-n
junctions, the main feature of most
phatovoltaic cells,

Through an etching process, the
bars are undercut so they can be
lifted off the remaining silicon us-
ing a block of rubbery material.
They can be transferred to a sub-
strate of another material, and this
transfer-printing process can be
repeated many times to build a
cell. A metal grid is overlaid to cre-
ate electrical connections.

The technique may allow the
fabrication of solar arrays with a
variety of characteristics. For ex-
ample, the researchers say it
would be possible to print the cells
on rollable plastic sheets that
would be easy to transport and in-
stall. Or by printing the cells on
glass in different densities, solar
arrays could be incorporated into
windows that have a specific level
of transparency. i
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Three Physicists Share Nobel Prize
By DENNIS OVERBYE 9:23 PM ET

The prize was awarded for work exploring the hidden
symmetries between elementary particles.

Times Topics: Nobel Prizes

Discoverers of AIDS and Cancer Viruses Win Nobel

Future of Giant Turtle Still Uncertain
By JIM YARDLEY

ended without producing any offspring.
£ Video: A Symbol of Longevity on the Verge of Extinction

fa1 SLIDE sSHow: A Second Pass Past
Mercury

NASA's Mercury Messenger spacecraft made another
close flyby of Mercury on Monday, revealing more of
the planet's terrain.

Science Times

Citizen Enforcers Take Aim
By BENEDICT CAREY

The urge to punish is more than Wall Street loathing:
it's based in instincts that have had a protective effect
on communities throughout human history.

Audubon’s Species: Bird Art, in All Its

Glory
By CORNELIA DEAN

Four new books illuminate the confluence of science,
art and ornithology.

fa SLIDE sHow: Beautiful Birds
Naturalist drawings of birds, and photos of some of the
animals’ unique nests.

A CONVERSATION WITH JOSEPH DERISI
Computers + Biology = Virus

Detector
By CLAUDIA DREIFUS

Joseph DeRisi, a molecular biologist and biochemist,
helped invent the ViroChip, which accelerates the
ability of researchers to diagnose viral infections.

One in 4 Mammals Threatened With

Extinction, Group Finds
By JAMES KANTER

One in four mammals is in danger of disappearing
because of habitat loss, hunting and climate change, a
global conservation body warned on Monday.
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For thousands of New Yorkers like Mr. Green, the
prolongation of life at all costs was the only legally
sanctioned course of treatment.
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A New Flexibility With Thin Solar Cells
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Photovoltaic cells, the basic building blocks of solar panels, are more
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colleagues have come up with a novel

method for creating extremely thin solar cells that can be
combined in flexible, even partially transparent, arrays.
Described in Nature Materials, it could be called the
rubber-stamp approach.
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The technique involves creating a series of precisely

spaced “microbars” on a block of single-crystal silicon.
These bars, which have a thickness of a few micrometers,
have doped regions that create p-n junctions, the main
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