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The low-density exoplanet population 
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Most giant planets have bulk 
densities between ~0.7 and ~2 
g cm3

 

ρSaturn 0.7 g cm3 

ρUranus 1.27 g cm3 

ρJupiter 1.33 g cm3 

ρNeptune 1.6 g cm3
 

Lo
w-
de

nsity exoplanet defined by 
densities < ρSaturn = 0.7 g cm3

 

Unusually inflated 

◦ Inefficient cooling process from formation? ➝ Burrows et al. 

2007,  

Chabrier & Baraffe 2007, Vazan et al. 2016, Tremblin et al. 

2017 

◦ Additional internal or external source of energy? 

➝Bodenheimer et al.  

2001, Leconte et al. 2010, Batygin & Stevenson 2010, 

Millholland 2019,  

Millholland et al. 2020, Thorngren 2018 
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The low-density exoplanet population 
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Initial sample 

Selected sample 

 

Total observing time 

Mission fraction 
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Four science cases 
 

ρSaturn / 2 = 0.35 g cm3 

MSaturn = 0.3 MJup  
 

 

 

Density 

Population 

Inflation 

Population    

Saturn/Jupiter  

Extreme Low-

density 

45 25 

Sub-Saturn  19 12 
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The missing methane problem  
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A dedicated sample and the need to refine 

orbital parameters 

13 targets among our final selection with Teq < 1000 K 
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RV follow-up observations 
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Dr. Alex Polanski 

Percival Lowell Postdoctoral 

Fellow 

◦ Ariel-EXPRES program 

◦ EXPRES spectrograph, Lowell 

Discovery Telescope (4.3 m, 

30 cm/s) 

◦ Refine the orbital parameters of 

confirmed planets  
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◦ Confirm new Targets of Interest 

(TOIs)  

◦ Measure stellar obliquities for 

Tier-3 targets 
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Feasibility for RV follow-up observations 

 

Southern hemisphere ➝ ESO VLT/ESPRESSO or HARPS at La Silla 
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Synergies with JWST 

◦ Complementary samples 

◦ Close watch to JWST 

atmospheric updates 
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Simulations to demonstrate feasibility with 

Ariel 



 

 A. Dyrek - STScI - 09/06/2026 - Meeting Ariel France 17 

The benchmark target WASP-107b 

Reduced 𝜒!= 0.59 

Model from Welbanks et al. 2024 

Noise on the transit floor ArielRad, Mugnai et al., 2020 and 2025 
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Retrieval results 
True values 
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Retrievals POSEIDON, MacDonald & 

Madhusudhan 2017, MacDonald 

2023 True values from Welbanks et 

al., 2024 

Conclusions 

◦ 228 targets with densities 
< 0.7 g cm3

 

◦ Spanning a full range of 
masses and radii to test 
different inflation 

mechanisms 

◦ A focus on the “missing-methane problem” 
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◦ Orbital parameters being refined through the Ariel-EXPRES RV survey 
and complementary ground-based proposals 

◦ Synergies with JWST 

◦ Dyrek & Lagage et 

al., RASTI, in prep. ◦ 

adyrek@stsc 


