Transition specifics are connected to XUV & . ["'==———
FUV stellar fluxes Finding 2: -

He® + H2 (v) = He + H + H*is very E
sensitive to quantum numberv = = = :

strong T-dependence.

Lots of
gualitative/quantitative
Information on this
subject from decades

X ago.
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Umist:
Astrochemistry comm’
A chemical reaction is a collision.
Outcome depends on interaction potential.

For exothermic reaction, A+ B =>C+D + E:



Potential

‘A + B Energy (A+B) > Energy (C+D+E)
- Usually fast
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Potential

A chemical reaction is a collision.
Outcome depends on interaction potential.

For exothermic reaction, A+ B =>C+D + E:

‘A + B Energy (A+B) > Energy (C+D+E)
- Usually fast

For He* + H2(v) > He + H+ H
= Internal barrier that
vibrational energy helps overcome
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log,o(density [cm"5])

GM+2025, He(23S) densities predicted for the
4 proposed prescriptions of rate coefficient
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When Hz survives, reaction

He+ + HZ(V) q He + H + H+ 400 600 1OOOT [33300 6000
significantly attenuates the He |1 triplet line at 1.08 ym
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- No need to reduce He/H
TOI-1430 b (aka HD 235088 b)

Ro/R@® ~ 1.98 ; Mp/M@ ~ 4.15; a=0.071 AU ; Teq~800 K
@ upper edge of radius gap
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Smallest planet for which an spectroscopic detection of an
atmospheric feature has been reported

10 1

81 Zhang+2023

0.4 1

Z:k m‘\x\t W
e puR o -‘m;w.

TOI 1430

10832 10834
Wavelength (4)

10826 10828 10830

10836 10838 10840

OreII -Miquel+2023
P TSI SR A
+ . * .$H“ T;/? *;++ "+o+ .‘+ [ e
{
f

................................

10826 10828 10830 10832 10834 10836 10838 108£
Wavelength (Planet rest frame) [A]

A. Garcia Muinoz — ARIEL France Meeting, 2026




Excess Absorption~0.6% Excess Absorption~0.9% TOI-

Model: Excess Absorption~0.37-0.6%
< 0.6-0.9% from meaurements

Assumed solar He/H !!
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1430 b (aka HD 235088 b)
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Recap

Chemically, sub-neptunes are a different type of beast...

Molecularity is important in their upper atmospheres...
(also re: heavier molecules, GM, In prep.)
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Implications on overall interpretation, in particular on He/H
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(connected with formation, interior structure, etc...) TOI-
1430 b (aka HD 235088 b)
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TOI-1430 b (aka HD 235088 b)
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