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ON THE COV ER 

Humans are sti ll evolving, but apparently not always in SCIENTIFI 
the classic way nor as quickly as some recent findings 
have suggested, Scientists say that we are thus more 
likely to combat the problems of the coming millennium AME RICA 
w ith culture and technology than to evolve biological 
defensesagainst them, Photograph by Craig Cutler, 
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Evo lu t ion 

How We Are Evolving 
Hum an evolution may be t aking a different course th an 
biologists expected, 
By Jonathan K. Pritchard 
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Astronomy 

Origami Observatory 
NASA'S replaceme nt for the Hubble Space Telescope will 
need to unfol d perfectly in deep space , By Robert Irion 
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Exc.lustve Poll 

In Science l Ve Trust 
In our Web survey, reade rs show strong support for sci­
ence-vwith some notable exception s. 

60 
Mcdicinp. 

Revolution Postponed 
The medical miracles of th e Human Genome Project have 
yet to appear. Biologists are divided. By Stephen S. Hall 

68 
Physics 

The (Elusive) Theory of Everything 
Physicists searched for a single theo ry, Instead they found 
several. By Stephen Hawking and Leonard Mlodinow 
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Robotics 

72	 Robot Be Good 
Independent-minded machin es will soon live and work 
among us. It 's t ime they learned how to behave. 
By Michael Anders on and Susan Leigh Anderson 

Biology 

78	 Sensational Sucker 
No mere suctio n cup, the octop us sucker can feel, t aste, 
grip-and act of its own accord. By Frank W Grasso 

Mind 

80	 Desperate for an Autism Cnre 
Diagnoses have skyrocketed, but valid treatments are vir­
tually nonexistent , By Nancy Shu te 

Energy 

86	 Reinventing the Leaf 
The ult imat e liquid fuel may come not from corn or algae 
but directly from the sun itself. By Antonio Regalado 

Information Science 

90	 Digitb.er in Chief 
U.S. information czar Vivek Kundra wants to put all th e 
government's data on the Web. By Michael Moyer 
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ON THE COVER 

The famous Hubble Space Telescope image of the SCIENTIFIC 
"Pillars of Creation" in the Eagle Nebula, superposed on 
an image of Earth,evokes the idea of the invisible wo rld 
of dark matte r and the forces it exerts on our ow n. AMERICAN 
Image by KennBrown, Mondolithic Studios. 
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Cosmo logy 

38	 Dark Worlds 
A shadow cosmos in our midst may be as dynamic as th e 
visible one. By Jon athan Feng and Mark Trodden 

Neuroscience 

4 8	 Controlling the Brain with Light 
Researchers now use light to probe in detail how the ner­
vous system works. Their work could lead to better treat­
ments for psychiatric problems. By Karl Deisserotti 

Engineer in g 

56	 How to Build the Supergr id 
The u.s. needs a new electric tr ansmission system to 
deliver cleaner, more reliable power nationwide. Here's 
how to get it done, By M atthew L. Wald 

Ecoioy,v 

62	 Phosphorus Lake 
To supply the nat ion with fert ilizer, Florida gets st rip­
mined . By Mark Fischett i 
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Physics 

64	 Dr. Unification 
If anybody can make the field of physics whole, it's Steven 
Weinberg. Interview by A mir D.Aczel 

Hedicine 

68	 Halting the World's lllost Lethal Parasite 
Prospects for protecting children against malaria have 
brighte ned because of a new vaccine in late-stage clini­
cal t rials. By Mary Carm ichael 

Tech no logy 

76	 F rom Silk Cocoon to Medical Mh'acle 
Scientists are crafting art er ies, ligaments, circuitry and 
holograms from worm yarn . By Fioren zo Omenetto and 
Dav id Kaplan 

Env ironment 

78	 Climate Heretic 
Can we have a civil conversat ion about global warming? 
By M ichael D. Lemo n ick 
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10	 From the Editor 

12	 Letters 

16	 Science Age nda 
Revitalize music education in the schools. 
By the Editors 

18	 Forum 
Confirmati on bias and Marc Hauser. 
By Scott 0. Lilienjeld 

20	 Advances 
The EPA'S new car labels. A flu breakth rough. 
H awk ing hubb ub. Microbial miners. Disney physics. 
Turkey genomics. Inside a mosquito heart. 

34	 The Science of Health 
Stress alone does not explain why women live longer. 
By Tho mas Kirkwo od 

36	 'I'echnofeiles 
Reading devices are st ill too crude to replace ink 
and paper. By David Pogue 

84	 Recommended 
Dinosaur field guide. Massive miss ing parti cle. 
By Kate Wong 

86	 Skeptic 
What science can learn from mas ter logician 
Chris top he r Hitchens . By Michae l Shermer 

88	 Anti Gravity 
The smelly reality of space travel. By Stev e Mirsky 

90	 50, 100 & 150 Years Ago 

92	 Graphic Science 
Untested chem icals surround us. By Mark Fischetti 

ON THE WEB 

The 2010 l\"obel Prizes 
Learn all about the achievemen ts that netted the latest 
crop of laureates the most prestigious prize in science . 
Go to ww w.Scielllt!icAmerican .com/rlOv20IO 
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ON THE COVER 

This year 's edit ion of World Changing Ideas explores 
the leading ways that technology and innovat ion can 

create a healthi er. cleaner. smarte r wo rld. from biolog­
ically inspired algorithms to vegetarian robots to a cheap 
nanot ech-based wa ter filter, 
Photograph by Mark Hooper. 
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!',NOVATION 

World Changing Ideas 
A special report on thoughts, trends and technologies 
th at have the power to change our lives. 

54 
PHYSICS 

A Geometric Theory of Everything 
Deep down , the particles and forces of the universe are a 
manifestation of exquisite geometry. By A. Garrett Lisi 
and James Owen Weatherall 

62 
PALEO~HOLOG '( 

Blood from Stone 
Mounting evidence from dinosaur bones (such as "Big 
Mike's," shown above) shows that, contrary to common 
belief, soft tissue can survive in fossils for million s of 
years. By Mary H. Schweitzer 

70 
BIOLOGY 

Life Unseen 
The biological world reveals microscopic landscapes of 
surprising beauty. By Davide Castelvecchi 

76 
HEALTH 

Hallucinogens as Medicine 
In a matter of hours, mind-altering substances may induce 
the profound psychological realignments that can take 
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decades to achieve on a th erapist's couch. By Rolan d R. 
Griffiths and Charles S. Grab 

INFORMATION SCIENCE 

80 Long Live th e Web 
In an exclusive essay, the Web's invent or argues th at 
prot ectin g the Web is crit ical not merely to th e digital 
revolution but to our cont inued prosperity-and even 
our liberty. By Tim Bern ers-Lee 

LIFE SCIENCE 

86 Jane of the .Jungle 
Primatologist Jane Goodall shares insights from her 50 
years among the chimpanzees of Gombe. Interview by 
Kate Wong 

SPAC E EXPLORATIO ~< 

88 Jump-Starting th e Orbital Economy 
For the first t ime in five decades, NASA will soon be out 
of th e astronau t-launc hing business. The only way to 
save manne d spaceflight may be to outsource it to pri­
vate companies. By David H. Freedman 

R080TICS 

94 Cyborg Beetles 
Tiny flying robots th at are part machine and part insect 
may one day save lives in wars and disast ers . By Mi chel 
M. Maharbiz and Hirotaka Sato 

Ptiotograpt: /yyDavid Lii ttsclnaagrr 
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10 From the Editor 

12 Letters 

16 Science Agenda 
The laws of physics are the least of NASA's challenges. 
By the Editors 

18 Forum 
Truth , witnesses and brain scans. By Han k Greely 

20 Advances 
Exoplanetary life. Malaria genetics. Beer foam math. 
Proving Hawking right. Wireles s body ar mor. 
Science books and toys for kids. Jellyfish propulsion . 

36 The Science of Health 
Do exercising and quitting smoking delay the onset 
of dementi a? By Christ in e Gorman 

40 TechnoFiles 
Speech-recogn ition software has quie tly grow n tend rils 
into every corne r of our Jives. By Dav id Pogue 

100 Recommended 
Eye-catching books for hol iday gift-giving. 
By Kate Wong 
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102 Skeptic 

The difference between true and false conspiracy 
the ories. By Michael Shermer 

104 Anti Gravity 
A mind is a terrible th ing to your waist. By Stev e Mirsky 

106 50, 100 & 150 Years Ago 

108 Graphic Science 
Smart contro ls can rebu ild collapsed fisherie s. 
By Mark Fischetti 

ON THE WEB 

Tour Seven Amazing Exoplanets 
Astronomers are t urning up exoplanets in droves, but what 
do these distant worlds look like? Hugo Award-winning 
artis t Ron Miller interprets the data to give us a glimpse . 
Go to www.ScicntijzcA merican.com/dec20JO 
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