‘Sulfur world’ lava planets?

Potential family of worlds, hidden inside JWST data,
revealed by interior-atmosphere evolution model

Harrison Nicholls TR | e . - L 98-59: bright ~5 Gyr M3V star with
e - three transiting exoplanets

Tim Lichtenberg _ gl - _ 4,
Richard D. Chatterjee p-hismii-s'ad L 98-59 b = rocky sub-Venus with SO

Claire Marie Guimond B i3 X e ‘ ' - L98-59 c = tidally-heated super-Earth
Emma Postolec oy |

Ray T. Pierrehumbert . . . L 98-59d = confirmed H.S + H;
Read The Paper . ¥ Image: Mark A. Ga

L 98-59 d’s low bulk density robustly confirms its atmosphere. Transmission spectra have found H.S >10%. It
straddles the ‘cosmic shoreline’ and sits on the ‘radius valley'. How did it form & evolve? What is it made of?

Methods: simulated the complete evolution of this super-Earth using PROTEUS: a model which self

consistently simulates geodynamics, outgassing, climate processes, escape, and stellar evolution. From
diverse initial conditions, we replayed L 98-59 d’s lifetime to resolve constraints on its chemistry and density.

Results: simulations reveal cooling, contraction, and photoevaporation across radius valley. Despite a

modest irradiation, its massive greenhouse atmosphere sustains the primordial magma ocean. Molten and
reducing conditions efficiently dissolve volatiles (esp. sulfur), shielding them against hydrodynamic escape.
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