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Atmosphere

Exoplanet TOI-561 b
has air where none
should persist

ASTRONOMERS HAVE FOUND an atmo-
spherewhere theyleast expectedit: cling-
ingtoanexoplanetthat’stoosmall, toohot
and too old to have air, at least in theory.
Observations by the James Webb
Space Telescope (JWST) of the blazing-
hot lava planet TOI-561 b suggest not
onlythatit cultivatesa thickatmosphere
but also that it might have had one for
billions of years. This evidence is the
strongest yet on a hot, rocky world for

Artist’s visualization of exoplanet TOI-561 b and its star

air that isn’t just a temporary veil of hy-
drogen and helium left over from plane-
tary formation. The paper reporting the
discovery, posted on the preprint server

Physical Fournal Letters.

“It’s super old and ultrahot. It’s the
worst conditions,” says study co-author
Tim Lichtenberg, a planetary scientist
at the University of Groningen in the
Netherlands. “This planet should not
have an atmosphere. And it has one.”

Planetary scientist Joshua Krissan-
sen-Totton of the University of Wash-
ington, whowasn’tinvolved in the study,
agrees. “It is definitely surprising and
exciting to find a substantial atmosphere
on this hot, rocky planet,” he says.

In our solar system, atmospheres
obey a simple rule: bigger, cooler worlds
hold on totheir air, and smaller, warmer
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ones don’t. But TOI-561 b weighs in at
just two Earth masses and is very, very
hot; the planet orbits so close to its yel-
low dwarf star that its year lasts less
than an Earth day, and its estimated
temperature is a rock-melting 2,300
kelvins. TOI-561bis also about twice as
old as our solar system, so its radia-
tion-blasted atmosphere would have
had plenty of time to escape. But re-
searchers suspected the planet might be
more than a bare ball of magmabecause
of its unusually low density. And scien-
tists previously spotted air on a bigger,
hot super-Earth called 55 Cancri e,
although the data were “messy and
weird,” Krissansen-Totton says.

To check for alien air, the research
teamused JWST to take TOI-561b’s tem-
perature. The planet is tidally locked, so
onesidebakesin ceaselessradiation while
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the other is always dark. The scientists
found that TOI-561 b’s light-soaked day-
side was cooler than they would expect
for a naked rock—most likely because
gas was there to spread the heat around.
The team is “confident” that an at-
mosphere is the best explanation for the
data, says exoplanet astronomer and
study lead author Johanna K. Teske of
Carnegie Science in Washington, D.C.
But finding an unexpected atmosphere
“isthe kind of result that generates more
questions than it answers,” she adds.
For one, scientists don’t know what
TOI-561b’s air is made of or how it sur-
vived eons of hellish heat. Lichtenberg
thinks the atmosphere probably bub-
bled up from the planet’s magma ocean.
Every planet in our solar system was
once molten like TOI-561 b, he points
out; this unexpected atmosphere could
have alot to teach us about the origins of
our own. —Elise Cutts

Vulture

Culture

Human artifacts turn up in
ancient scavengers’ nests

IT TURNS OUT the bearded vulture—also
called the quebrantatuesos, orbonebreak-
er—isn’tjust a carrion scavenger. It’s also
akeen collector of human ephemera.
This habit has given researchers in
southern Spain a unique boon: “time
capsules” of human activity that stretch
back more than 600 yearsin the vultures’
remote cliffside nesting caves. The rap-
tors often reuse sites for generations.
Sifting through centuries’ worth of
eggshells, sticks and broken bones, sci-
entists have found a wealth of remark-
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ably preserved historical artifacts—
among them a crossbow bolt, part of a
slingshot and a piece of leather with red
decorationsthatarchaeologists say could
be a “very peculiar mask.” The vultures
seem to be particularly fond of footwear;
so farin excavating the upper layers of 12
nestingsites, the researchers have found
25shoesmade from woven espartograss.
With low humidity and protection
from the elements, these cliffside caves
create the perfect setting for preserving
traces of human history and past envi-
ronmental conditions. “These are the
most inaccessible places you can imag-
ine,” says Sergio Couto, a biologist at the
University of Granada and co-author of
a paper on the discoveries published re-
cently in £cology. “It’simpossible to enter
if youcannot fly.” (Or, inthe researchers’
case, rappel down from the cliffs.)
These finds are just the beginning,
says study co-author Ana Marin-Arroyo,
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