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Boosting Science

Inside NASA’s audacious plan to save a doomed space telescope

NASA’S NEIL GEHRELS Swift Observa-
tory is in a race against time. For more
than 21years the Earth-orbiting tele-
scope has surveyed the sky for gamma-
ray bursts—the most powerful and
luminous explosions in the universe—
and whipped around to take a closer
look. But on every orbit, it collides with
countless particles from the planet’s
atmosphere. Each impact steals a tiny
bit of the spacecraft’s speed, pushing it
asmidgen closer to Earth.

If left alone, the spacecraft will lose
the race later this year and fall out of
orbit, bringing a fiery end to its long
scientific tenure. But NASA hopes to
buy the telescope an extra decade
through a long-standing space-tech-
nology dream: a mission in which a ro-
bot will gently glom on to Swift, push it
up into a safer orbit, then set it free. If it
works, the technique could open up
new possibilities for science spacecraft
more generally.

“There have been ideas like this
around for a long time, and I think the
technology is finally getting to the point
where it’s not crazy,” says Jonathan Mc-
Dowell, an astronomer and space sus-
tainability analyst.

The Swift Observatory is equipped
with a Burst Alert Telescope that sur-
veys a huge amount of the sky at once,
looking for flashes of light and pin-
pointing their locations. When the
spacecraft detects something interest-
ing, it pivots within a minute or two to
examine the spot with its other two
telescopes—one catching ultraviolet
and visible light and the other captur-
ing x-rays.
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It’s this agility that inspired the mis-
sion’s name and has enabled its continu-
ing relevance to astronomy even after
scientists solved their most pressing
mysteries about gamma-ray bursts. Re-
cently Swift has more often been used to
follow up on intriguing detections made
by other observatories. And in the com-
ing years, as the Vera C. Rubin Obser-
vatory in Chile ramps up its work and
NASA’s Nancy Grace Roman Space Tele-
scope launches, there will be many,
many more such discoveries in need of
swift—or, rather, Swift—observations.

“Swift is really the only facility out
there that can provide that very rapid
follow-up,” says Brad Cenko, an astro-
physicist at the NASA Goddard Space
Flight Center in Maryland and princi-
pal investigator of the mission. “We
think this capability is actually some-
thing that the demand is just going to
continue to grow for.”

Unfortunately, orbital physics has
not cooperated. All spacecraft in low-
Earth orbit, particularly the lowest 600
kilometers of space, are subject to drag
from the atmosphere. The thicker the
atmosphere, the worse the interference
and the faster the fall. And the atmo-
sphere’s thickness increases and de-
creases with solar activity. When the
sun is especially active—as it has been
in the past couple of years—atmo-
spheric density is higher.

Swift is feeling the burn of that extra
atmosphere. The mission launched to
an altitude of around 600 kilometers,
where satellites can’t avoid atmospheric
interference, but as recently as early
2024 it looked likely to withstand solar
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maximum and operate

into the 2030s. But the sun _
hasbeen more active than ex- ,
pected, and by the beginning of
2025 it was clear that Swift was |
doomed to burn up later this year.

The observatory’s team lob-
bied NASA for a rescue attempt
based on the scientific value of
Swift’s fast-response capability—
and the fact that its days are already
numbered. “If you’re successful, the
scientific benefit is tremendous,”
Cenko says. “If you're not successful,
obviously that’s not the outcome
that we want, but it’s going to reen-
ter sometime this year anyway.”

In September 2025 NASA signed
a $30-million deal with Katalyst
Space Technologies to attempt a rescue
mission set to launch in early June.
That’s an incredibly fast timeline for
any mission, let alone one attempting
robotic servicing, a feat that has long
been a challenge for space technologists
and has never been attempted for a sci-
ence mission. When NASA’s space shut-
tles were flying, astronauts did carry out
occasional servicing missions—most
notably five flights to repair, upgrade
and boost the Hubble Space Telescope.
A robotic mission, though much
cheaper, can’t fall back on human inge-
nuity and quick thinking when a chal-
lenge arises, making the tactic much
more difficult.

But the moment may finally be ripe.
For example, industry behemoth North-
rop Grumman has successfully oper-
ated two Mission Extension Vehicles to
revitalize commercial communications
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The Swift Observatory is losing altitude—
but a new robotic mission could save it.
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Shifting Swift

Since its launch in 2004, the Swift Observatory has fallen about a third of the way back toward Earth.
NASA scientists hope to move it back nearly to its original altitude, but to maximize their odds of success
they must do so before the spacecraft falls another 100 kilometers, at which point atmospheric drag

is likely to overpower the spacecraft and send it tumbling down to Earth.

Original Swift orbit
(about 600 kilometers :
above Earth) —s

Target orbit (550 km) -—'

Current orbit

(below 400 km) ———

Minimum potential orbit

for boosting (300 km) ————1—

satellites. Now Katalyst is ready to take
a shot and is building a three-armed
robotic spacecraft to grab hold of the
decades-old observatory. “Swift was
never designed for capture,” says engi-
neer Kieran Wilson, principal investi-
gator on the Swift reboost mission at
Katalyst. “The spacecraft was built
more than 20 years ago, so there’s not
even great documentation around what
some of these interfaces look like that
we’re looking to be able to grab on to.”
Once complete, the spacecraft will
be loaded onto a Northrop Grumman
Pegasus rocket, which launches after
being dropped out of a modified jet
plane—a necessity to reach Swift’s un-
usual orbit close to the equator. By July
or August, if all goes well, the space-
craft will begin the monthslong process
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of tugging Swift up, aiming for an alti-
tude of about 550 kilometers. After re-
leasing the observatory, the Katalyst
spacecraft will dive down to burn up in
the atmosphere, embracing the very
fate from which it hopes to save Swift.

It’s a risky mission with no guaran-
tee of success. “What keeps me up at
night is the things that we don’t con-
trol,” says engineer Ghonhee Lee, Kat-
alyst’s CEO. But if it works, the rescue
mission could not just revive Swift but
change the blueprint for science satel-
lites in general by making robotic life
extensions a spaceflight reality.

“It’s almost like it’s a new mission,”
Cenko says. “But you're getting it for
just a fraction of what it would cost to
actually build something from scratch
and flyit.” —AMeghan Bartels
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Trunk Sense

Elephants’ peculiar
whiskers help them feel
the world around them

WATCHING AN ELEPHANT FORAGE
for roots reveals both the strength and
the sensitivity of its trunk. With more
than 40,000 muscles, an elephant’s
trunk can upend a tree and then gently
collect the fragments that fell. It takes
baby elephants nearly a year to master
using their trunkin this way, and it’s tak-
en humans even longer to understand
how they’re able to do it. The secret may
come down to elephants’ whiskers.

Researchers who analyzed the whis-
kers lining these animals’ trunks have
discovered aunique structural property
that helps elephants sense the world
around them and determine whether a
task calls for strength or sensitivity. Ina
study published in Science, the authors
show that elephants’ whiskers—unlike
the whiskers of other mammals—are
more flexible at the tip and stiffer closer
to the skin.

This observation helps scientists
better understand elephants’ “um-
welt,” or their individual sensory and
perceptual experience of the world.
“We found elephants are like aliens,”
says Andrew K. Schulz, lead study au-
thor and a mechanical engineer at the
Max Planck Institute for Intelligent Sys-
tems in Germany. “They have these
hornlike whiskers with a [puzzling]
stiffness gradient.”

Because elephants have such rough,
armorlike skin, investigators knew the
whiskers on their trunks were probably
doing a lot of sensory work to allow the
animals to interact delicately with the
world around them. But to truly under-
stand these tiny filaments, they needed
a much closer look. Alongside imaging
and mechanical tests, Schulz and his
colleagues used a CT scanner specially
built for small objects to create a digital
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