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Sub-Neptunes are very interesting because… 

But they also like to keep their secrets away… 
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With (happily) some exceptions,   

e.g. the He I triplet line at 1.08 μm 

JWST/NIRSpec  ;  GJ 3090 b [Ahrer+25] 
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Formation of the He I triplet line at 1.08 μm 

He+ + e- 

He  I  triplet line measurements: 

O  Upper limit;  O  Detection 
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Classical view:  

low-density atomic H 

gas 

Some questions to 

myself. Effect of: 

#1) Photoelectrons 

[GM25].  

#2) Molecularity of the 

gas [GM+25]. 

He 

Oklopcic & Hirata, 2018 
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#3) Metal chemistry [GM, in prep.].  

#4) Radiative transfer in the lines. 

“Molecularity” 

The line traces the upper atmosphere, up to a few Rp. 

 

Bulk gas may or may not have transitioned from H2 into H.   

HAT-P-11 b  
Allart+2018 



A. García Muñoz — ARIEL France Meeting, 2026 

Is that important at all? 
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Built a molecular network [GM, A&A, 2025] 

Explored warm Neptunes HAT-P-11 b, GJ 3470 b, GJ 436 b  

[GM+2025, A&AL] 



 

Ly-α 

Ben Jaffel et al., 2022 

Allart et al., 2018 

HAT-P-11   b 

Ehrenreich et al., 2015 

Masson et al., 2024 

 

GJ   436   b 
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He  
triplet 

Finding 1:  



 

H2 transitions into H differently at each planet 

r/Rp r/Rp r/Rp 


