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He called the plan Breakthrough Starshot: a proj-
ect that would eventually take human technology to
another solar system. The idea was that high-pow-
ered lasers would propel tiny probes to 20 percent of
the speed of light, impelling them with enough inertia
tolaunch them toward the nearest star system, Alpha
Centauri, within 20 years. Milner and his Break-
through Initiatives, agroup of space science research
projects related to life in the universe, were pledging
$100 million toward a proof of concept. At theevent,
Milner was joined by, among others, Mae Jemison, a
former astronaut and head of 100 Year Starship, an
interstellar research program funded by the Defense
Advanced Research Projects Agency; Pete Worden,
former director of NASA’s Ames Research Center;
and Stephen Hawking, world-famous physicist.

Zachary Manchester, currently an associate pro-
fessor of robotics at Carnegie Mellon University,
signed on for the project’s early stages. He remem-
bers it seeming incredible that he, then a wide-eyed
20-something, wasat the top of ametropolis, hang-
ing out with people he considered legends —people
such as Freeman Dyson, a physicist best known for
positing that advanced civilizations could eventu-
ally cloak their stars in megastructures that si-
phoned their power. Dyson was one of several sci-
entific luminaries who were joining the project, in-
cluding Nobel Prize winner Saul Perlmutter and
Martin Rees, then the U.K.’s Astronomer Royal.
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N 2016 BILLIONAIRE YURI MILNER HOSTED a press conference at One World
Observatory, the atrium topping the slick skyscraper at the center of the
rebuilt World Trade Center complex. Milner had grown rich investingin tech
start-ups, and now he wanted to spend some of that money on sending a
spaceship to the stars.

In short, the Starshot launch event was flashy.
Avideo preview narrated by actor Seth MacFarlane
was also flashy. The text that went along with the
announcement? Flashy. “With current rocket pro-
pulsion technology, it would take tens or hundreds
of millennia to reach our neighboring star system,
Alpha Centauri,” it read. “The stars, it seems, have
set strict bounds on human destiny. Until now.”

Milner’s money wasn’t quite an Apollo-project
investment, but it was more than anyone had ever
dedicated to interstellar travel, a field with a history
of relatively little funding and a trail of projects that
never reached the stars. In the 2010s DARPA and
NASA founded the 100 Year Starship research pro-
gram to figure out how to send humans light-years
away in the next 100 years. Private research groups
such as the Tau Zero Foundation and ProjectIcarus
also launched initiatives. None of them have come
to much. Maybe this time the goal was within reach.
After all, besides the money itself, the big names
attached to Breakthrough Starshot gave legitimacy
to an endeavor that might otherwise have seemed
fringe. The announcement made a splash in the
press, including a cover story in this magazine.

But almost adecade later Breakthrough Starshot
is conspicuously quiet. After the initial bigbang the
project seemed to whimper out. Now there are no
more big announcements, no multi-institution
meetings and no more funding. What remains is
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confusion among even scientists working on Break-
through Starshot about the project’s status. Accord-
ingto an e-mail from Worden, Starshot’s executive
director, who declined an interview for this article,
“We have put the program on hold and are working
to transition portions to others.”

Between 2016 and today scientists and engineers
on the project did make progress toward the stars—
or at least toward understanding what it would take
to make progress toward the stars. But engineering
aninterstellarjourney is almost ludicrously difficult.
With today’s rocket technology, it would take thou-
sands of years to get to the nearest star. Processesand
components need to be invented, iterated on and
vetted, at great expense, most likely over decades.
Sure, “$100 million sounds like alot of money,” says
Edwin Turner, an emeritus astrophysicist at Princ-
eton University and one of the first people to be in-
volved in Breakthrough Starshot. “It’s certainly
more than pocket change for most of us, but it’s not
really very much for huge technological programs.”

The total doled out, according to one insider, was
far below $100 million anyway. The fact that most of
the money never seems to have materialized means
the case of Breakthrough Starshot isn’t necessarily
one of waste. Butit’sa study in the perils of relying on

the ultrarich to fund science: when the guy with the
billions is ready to move on, the whole project is off.

BREAKTHROUGH STARSHOT is based on a simple
but technologically audacious concept: build a pow-
erful set of lasers on Earth, and use them to propel
“lightsails” on tiny spacecraft weighing about as
much as a paperclip. A traditional rocket would
carry the craft to space; once it was some 37,000
miles from Earth, the lasers would light up, shoot-
ing 100 gigawatts of power at the lightsails. Their
combined photons would slam into the sails, pow-
ering them forward like wind on a sailboat. Ten
minutes later the spacecraft would be zooming at
20 percent of light speed and already halfway to
Mars—a journey that takes months with current
technology. At that rate it would hit Alpha Cen-
tauri—specifically, Proxima Centauri, the closest
star in the system—in a couple of decades. During
its flyby Starshot would glimpse both the star and the
Earth-size exoplanet known to exist in the star sys-
tem. The craft would send a signal back to Earth
before sailing on toward the rest of the Milky Way.

The basicidea of using light for propulsion dates
to the 1920s, when Russian scientists Friedrich
Zander and Konstantin Tsiolkovsky, pioneers of

The Breakthrough Star-
shot announcement
event in April 2016
included, from left, doc-
umentary writer and
producer Ann Druyan,
Zachary Manchester,
Yuri Milner, Stephen
Hawking, Freeman
Dyson, Mae Jemison,
Pete Worden, Avi Loeb
and Philip Lubin.

OCTOBER 2025 SCIENTIFICAMERICAN.COM 27






