PLUS m’ ‘.:- o <
Rala 't JP* "
'CLICKS, LIES = FUARS
AND VIDEOTAPE * 38
Bracing for"the;age e video

EARTHQUAKES4N THE SKY
A controverSial theory ? oG
for predicting disaster pageas =

THE UPSIDE OF RABIES

How the virus helped us better
understand the brain pactss

T -
Z.L%s,.a L

X 4 - S -
y. -

y 4 ﬁ &
4 .
7y £ il
el 3
B . Y g
F=

ND HOW TOFIXIT |

- 1.
N -
‘ v
. v - 1

" b u/., i g -
! R ) y = ¥ &
g Patasn % e

[h T ey R byl g By

81L0Z ¥390.00



JABIN BOTSFORD Getty Images {fiooding in Houston, Tex.)

| OCTOBER 2018 |

SCIENTIFIC

VOLUME 319, NUMBER 4

MATHEMATICS

The Unsolvable Problem

Three mathematicians, a 146-page proof

and a deep, unanswerable question in physics.
By Toby S. Cubitt, David Pérez-Garcia

and Michael Wolf

ARTIFICIAL INTELLIGENCE

Clicks, Lies and Videotape

Al is making it possible for anyone to
manipulate audio and video. By Brooke Borel
SEISMOLOGY

Earthquakes in the Sky

Can scientists predict temblors by watching
the ionosphere? By Erik Vance
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How to Fix Science

Rethink Funding
The current system does not produce
the best results. By John P. A. loannidis

Make Research Reproducible
An alarming number of studies cannot
be replicated. By Shannon Palus

End Harassment

Wellesley College president Paula Johnson
explains how to make science accessible to
everyone. By Clara Moskowitz

Help Young Scientists
It’s hard out there for an early-career
researcher. By Rebecca Boyle

Break Down Silos

Solving global problems requires inter-
disciplinary science. By Graham A. J. Worthy
and Cherie L. Yestrebsky

NEUROSCIENCE
Rabies on the Brain

How neuroscientists use the rabies virus to
map brain circuits. By Andrew J. Murray

NATURAL DISASTERS

This Way Out

Detailed new risk maps show who should
really flee a threatening storm.

By Leonardo Duenas-Osorio,

Devika Subramanian and Robert M. Stein

ON THE COVER

Three mathematicians spent several years and 146 pages
proving that the “spectral gap” problem—the question of
whether materials have a gap between their lowest energy
level and first excited state—is undecidable. To reach this
conclusion, the researchers investigated the computer
science of Turing machines, the mathematics of bathroom
floor tiles and the foundations of quantum physics.
lllustration by Mark Ross Studios.
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4  From the Editor
Letters
Science Agenda

If pharmacists refuse to fill prescriptions on moral
grounds, they are doing patients harm. By the Editors

10 Forum
We need to tap the vast resource of existing drugs
for lifesaving treatments. By Joseph Gogos

12 Advances
Mapping a massive glacier’s rocky slide. A blind woman’s
brain lets her see motion. How birds avoid getting sick.
Planet-hunting telescopes may be missing ET.

24 The Science of Health
Weaning patients off opioids is part of the healing
process. By Claudia Wallis

25 TechnoFiles
Soon our cell phones will be cranking up to 5G speed.
By David Pogue

80 Recommended
The wildlife black market. Battling to keep food safe. Laika,
the first Earth-orbiting dog. By Andrea Gawrylewski

81 Skeptic
Why do people die by suicide? By Michael Shermer

82 Anti Gravity
When we stop worrying about the truth. By Steve Mirsky

83 50,100 & 150 Years Ago

84 Graphic Science
Mammals shrink in places humans migrate.
By Mark Fischetti and Lucy Reading-Ikkanda

ON THE WEB

Forbidden Universes

Seientific American reports that the multitude of universes
predicted by string theory may not exist after all, a sugges-
tion that has sparked controversy among physicists.

Go to www.ScientificAmerican.com/oct2018/multiverse
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