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Atmosperic Mass Loss 

 

- It can substantially alter an exoplanet’s bulk composition 

 

- Evaporation-induced mass-loss likely the base for the ‘Fulton Gap’ observed in 

the small-radius regime of strongly-irradiated planets 

 

- It is also the likely explanation for the observed paucity of short-period sub-

Jupiter planets 

 

- Understanding how atmospheric escape effects shape the present-day close-

in planet population (at all sizes/masses) is key for retracing evolutionary 

pathways and evaluate planet formation theories.  

 

- Empirical constraints based on detection of extended atmospheres are much 

needed, but to-date there are only few.  

 

- One of the difficulties is related to the identification of robust, unambiguous 

proxies of atmospheric escape in transmission 
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Turner et al. 2016 

Atmospheric Escape:  

Diagnostics 
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Vidal-Madjar et al. 2003 

Ly α: HD 209458b 
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Lecavelier des Etangs et al. 2010 

Ly α: HD 189733b 
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Fossati et al. 2010 

NUV (Mg II et al.): WASP-12b 
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Bourrier et al. 2016 Ehrenreich et al. 2015 

Ly α: GJ 436b 
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Cauley et al. 2018 

Other Diagnostics 

• Use of Ly α limited by geocoronal emission and ISM (see before) 

• Ca II K, Na I, Hα all produce contamination effects in active stars 

• Absorption signatures from active regions can reach 0.3% 

• On the contrary, He I is seen in emission  so it dilutes absorption features rather  

     enhancing them.  
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Moutou et al. 2003 

He I: HD 209458b 
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Spake et al. 2018 

He I: WASP-107b 

WASP-107b is a heavily bloated sub-Saturn: 

M=0.12 Mjup, R=0.94 Rjup 

He I absorption is detected at 4.5 σ, with  

a feature of amplitude 0.049 ± 0.011 % over 

a 98 Angstrom bandpass 
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Atmospheric Escape: HRS 

• Ongoing analysis of GIANO-B spectra of transiting planets collected within  

     the context of the GAPS2 large programme at TNG 

 

• Compute average pre-, during, and post-transit transmission spectra  

 

• Determine absorption strength of He I @ 1.083 μm via EW measurements 

 

• Preliminary 3-σ detection in one of the targets (check for repeatabilty) 
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A Test Case: HAT-P-11b 

Tinetti et al.2018 

ARIEL could provide high SNR measurements of atmospheric escape, but… 
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Atmospheric Escape with ARIEL? 

1) Can the spectral range of NIRSpec be further adjusted? 

2) Can a higher resolution mode (not 20-25, but closer to 100) be included? 
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Summary 

• Systematic study of atmospheric escape an excellent 

opportunity for ARIEL 

• He I line at 1.083 μm probes the uppermost atmospheric 

layers  

 -> a robust proxy for mass loss  

• The line falls for free in ARIEL’s spectral range 

• Make an effort to adjust NIRSpec configuration 

• A WG on upper atmospheres has just been setup. Good 

news, especially if it will deal with extended atmospheres 

too. 

• We can contribute a) to the science case, b) data 

analysis expertise (coming the HRS side of the matter) 


