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Our third annual "World Changing Ideas" special issue
showcases 10 technologies and trends that will shape the
future. In addition to stories on neural microchips, crypto-
currencies and nanotech antibiotics, we take a close look
at an ambitious project to exploit the growing torrent of
available data streams to model politics. culture, finance
and the environment. Photographs by Dan Saelinger.
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22 World Changing Ideas
Brain chips, palm readers, nanobiotics and
other inventions that will make a difference.

32 The Machine That
Would Predict the Future
Inside the billion-euro project to make a crystal ball
from all the world's data. By David Weinberger

SPACE EXPLORATION

38 This Way to Mars
Sending people to asteroids and beyond would be
affordable if engineers adapted ideas of their colleagues
who make robotic planetary probes.
By Damon Landau and Nathan 1. Strange

BIOLOGY

46 Dazzling Miniatures
This year's Olympus BioScapes International Digital
Imaging Competition gives pride of place to stinkbugs,
slime molds and other Lilliputian creatures. By Gary Stix

CLIMATE CHANGE

52 After the Deluge
A spate of recent floods, droughts and heat waves
is prompting cities and states to take bold steps to
protect their people and property. By JohnA. Carey

NEUROSCIENCE

56 Hidden Switches in the Mind
Experience may contribute to mental illness by causing
"epigenetic" changes-ones that turn genes on or off
without altering the genes themselves. By Eric 1.Nestler

ANIMAL BEHAVIOR

64 Ants and the Art of War
Battles among ant colonies can be startlingly similar
to human military operations. By Mark w: Moffett

FORENSICS

70 Arm in the Ice
New identification techniques solve a mystery from
a 60-year-old plane crash. By Colleen Fitzpatrick

EDUCAT ON

74 Speaking Out on the "Quiet Crisis"
Strengthening science education is the key to securing
our energy future, says Rensselaer Polytechnic
Institute's president. Interview by Brendan Borrell
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7 Science Agenda
Stop the genetic dragnet. By the Editors

8 Forum
Who will save humanity from killer asteroids?
By Edward T. Lu

9 Advances
Feel without touch. Microwave physics. Cell circuits.
Food and genes. Coffee fluidics. The arc of Steve Jobs.
Brainy gifts. Speedy neutrinos. Pollen to polyester.

19 The Science of Health
An effective treatment for intestinal ailments may fall
victim to regulatory difficulties. By MarynMcKenna

21 TechnoFiles
The phone turns into a looking glass. By David Pogue

78 Recommended
Nature's time machine. Magical mathematics.
Neurogastronomy. Our unique Earth. By Kate Wong

79 Skeptic
Research on self-control explains the link between
religion and health. By Michael Shermer

80 Anti Gravity
How to prove the existence of pudding. By Steve Mirsky

82 50, 100 & 150YearsAgo

84 Graphic Science
Science aficionados have odd and surprising interests.
By Mark Fischetti

Where to for NASA?
In conjunction with the article in this issue by Damon
Landau and Nathan J. Strange, outlining a bold new pro-
posal for manned interplanetary exploration, we look at
what NASA'S future holds-and what could have been.
Go to www.ScientijicAmeTican.com/dec201I/deep-space
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