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? Defining the cosmic shoreline, the orbital distance 

where rocky exoplanets can sustain long-lived 

secondary atmospheres, is a compelling question. 

High mean molecular weight secondary 

atmospheres, particularly CO2-dominated ones, 

offer the best resilience to escape processes. 

However, recent observations by the James 

Webb Space Telescope reveal that the second 

planet of the TRAPPIST-1 system, TRAPPIST-1c, 

does not have a Venus-like atmosphere, despite 

receiving similar stellar irradiation. We use a 3D 

GCM to simulate a cloudy, Venus-like atmosphere 

on TRAPPIST-1c, supporting observations, and 

expand this analysis to the third planet, 

TRAPPIST-1d, where tantalising new evidence 

suggests that an atmosphere might be lurking.
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