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A Strange Signal in the Dark

The observatory was quiet — the kind of quiet that settles in after midnight when even the hum of the
servers feels softer. Dr. Mara Ellison rubbed her eyes and leaned closer to the monitor, watching the
JWST spectral graph redraw line by line. She had been analyzing hydrogen-rich atmospheres for
years and most nights the data behaved exactly as expected.

But not tonight.

A faint rise appeared at the edge of the spectrum. Then another. The lines were subtle, almost shy,
but unmistakably present. She zoomed in, isolating the wavelength. The signal sharpened, held
steady and refused to disappear into the noise.

Hydrogen-dominated atmospheres don’t show this. Not here. Not like this.

Her pulse quickened. She whispered the planet’s name under her breath, as if saying it aloud might
make the anomaly vanish.

“K2-18 b”

Artist’s concept shows what exoplanet K2-18 b could look like based on science data.
Credit: NASA, ESA, CSA, Joseph Olmsted (STScl), Nikku Madhusudhan (IoA)

Something was happening on that distant world — something the models hadn’t predicted.



A World in the Hycean Twilight

K2-18 b orbits a cool red dwarf star about 124 light-years away. It’s larger than Earth — a
sub-Neptune — wrapped in a thick atmosphere and circling comfortably within the star’s habitable
zone. For years, astronomers suspected it might be a Hycean world, a planet with a deep global
ocean beneath a hydrogen-rich sky.

An illustration of what the view from K2-18 b could look like if it is indeed an ocean world.
(Image credit: Al generated by Shang-Min Tsai/UCR))

Hycean planets are theoretical, exotic and controversial. Some models say they could support life.
Others say they’re too hot, too pressurized, or too chemically unstable.

But none of those debates prepared scientists for what JWST found next.

The Atmospheric Clues That Don’t Add Up

The first confirmed signatures were familiar: methane and carbon dioxide. But the ratios were
wrong, wildly wrong. Methane appeared in quantities that didn’t match the expected temperature.
Carbon dioxide showed up in patterns that contradicted the predicted chemistry. And the thermal
profile of the atmosphere didn’t align either.
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Then came the most debated hint of all: a faint suggestion of dimethyl sulfide (DMS), a molecule
associated with biological activity on Earth.

The signal was weak. It might be noise. It might be misinterpreted. But even the possibility was
enough to send shockwaves through the exoplanet community.

Hydrogen-rich atmospheres shouldn’t produce DMS. Methane shouldn’t appear in those ratios.
Temperatures shouldn’t behave that way.




Every clue contradicted another. Every model broke under scrutiny. K2-18 b’s atmosphere was
behaving like a puzzle with pieces from different boxes.

The Scientific Debate

The anomaly ignited a storm of competing interpretations:
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JWST transmission spectrum of K2-18 b showing methane and CO, mismatches — the data behind the debate. Made w/ Al
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WHAT THE DATA SUGGESTS

» Methane (CH,) detected -
» CO, abundance — higher than some models predict

strong agreement
» DMS signal — weak, near detection limit
» No single model fits all features

18 b remains one of the most a
worlds yet discovered
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Some researchers argue the methane/CO, ratio suggests a water-rich world with active

chemistry.

Others insist the atmosphere must be thicker and hotter, making oceans unlikely.

4




« Some claim the DMS signal is an artifact, a statistical ghost.
o Others say it's worth investigating, even if unconfirmed.

o Temperature models contradict several atmospheric interpretations, forcing scientists to rethink
assumptions.

o Afew propose that K2-18 b might not be Hycean at all — perhaps a mini-Neptune with
complex haze layers.

The planet refuses to fit neatly into any category. Every hypothesis opens a new contradiction.

Why This Matters for Life

Hycean worlds challenge our assumptions about habitability. If K2-18 b truly has a deep ocean
beneath a hydrogen sky, it could represent a new class of potentially life-supporting environments,
ones very different from Earth.

But the questions are enormous:
o Could life survive under such pressure?
o Could biosignatures emerge from chemistry we barely understand?
e Could DMS appear from non-biological processes in a hydrogen-rich atmosphere?
« Are we seeing geology, chemistry, or something more?
K2-18 b forces us to confront the limits of our imagination and our models.

The Unanswered Questions

Astronomers are still trying to make sense of the clues:
Why do the atmospheric ratios contradict temperature models?

e |s the DMS signal real or an illusion?
e Is K2-18 b a Hycean world, a mini-Neptune, or something else entirely?
« Are we seeing chemistry, geology, or biology?
e What kind of planet produces an atmosphere like this?
The mystery remains open.

A World Waiting to Be Investigated

Scientists continue to debate the meaning of K2-18 b’s strange atmosphere. The data is real. The
interpretations are not settled. And the planet itself remains hidden behind a curtain of hydrogen,
water vapor and uncertainty.

In my upcoming workshop, we’ll step into the role of investigators — examining clues, interpreting
evidence and exploring what might be happening on this enigmatic world. K2-18 b has given us a
puzzle. Together, we'll see how far the clues can take us.
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