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Letter from the editor

THE DOWNLOAD

Bringing the internet to sub-
merged Roman ruins; micro-
cars for people with disabilities;
the sound of diversity; solar
panels for better crops; a new
ocean exploration vessel; and
our new feature: Greater Than/
Less Than/Equal To.

PROFILE

Chasing bugs on the blockchain
In the crypto ecosystem, pro-
gramming errors can mean
$100 million lost in the blink of
an eye. Ronghui Gu is trying to
help. By Clive Thompson

THE DATA
Hot spots of scarcity
Extreme heat will kill more
people as the world warms.
Poorer countries will bear
the brunt of that burden.
By Hana Kiros

- The Innovation Issue
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10 Breakthrough Technologies 2023

For better or sometimes worse, these 10 innovations— !

from CRISPR for high cholesterol to image-making
Al to cheap military drones—will shape our world in
the coming years.

A factory of unlimited organs

Martine Rothblatt sees a day when transplantable
organs and 3D-printed ones will be readily available,
saving countless lives—including her daughter’s.

BY ANTONIO REGALADO

The year creativity exploded
Arevolution in image generation is here—and noth-
ing will ever be the same. BY WILL DOUGLAS HEAVEN

How old batteries can help the

clean energy transition

Companies like Redwood Materials hope recycling
will address shortages of key materials and make
batteries more sustainable. By CASEY CROWNHART

How a telescope broke the universe

A firehose of data from the James Webb Space Tele-
scope started streaming down in July. Astronomers

were ready and waiting. BY JONATHAN 0’CALLAGHAN

A new US innovation narrative

Legislation investing hundreds of billions into indus-
try and R&D could reset how we think about govern-
ment’s role in the economy. BY DAVID ROTMAN
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Are robots the solution to
Japan'’s care crisis?

Inside the country’s long
experiment in automating
elder care. By James Wright

Lumbering back to the

lunar surface

The US is relying on relics
from the shuttle program
to get astronauts back to
the moon. It's a rough start.
By Rebecca Boyle

Demo

3D-printing pioneers Ron
Rael and Virginia San Fratello
transcend the boundaries of
technology, art, and activism.
By Allison Arieff

BACK PAGE
What didn’t make the list

Our editors considered more
than 50 possibilities for this
year's Breakthrough Technolo-
gies list. These didn't make
the cut. By Amy Nordrum

Cover
illustration by
Matthijs
Herzberg




