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Introduction:  Future surveys to detect and char-

acterize potentially habitable planets should frame their 

results in probabilistic terms which draw upon prior 

constraints from the literature. As an example, we pre-

sent a case study of Proxima Cen b [1], in which we 

have placed posterior constraints on the mass, radius, 

and bulk composition of the planet based on previous 

results from Kepler and radial velocity mass measure-

ments. We find that it is ~90% likely that Proxima Cen 

b is rocky, in which case we calculate expectation val-

ues and 95% confidence intervals of <M> 

=1.63+1.66
−0.72 M⊕ for its mass and <R> = 1.07+0.38

−0.31 

R⊕ for its radius. As precision RV surveys begin to 

detect more terrestrial-sized planets, we recommend a 

similar treatment be applied to better understand the 

statistics of potentially habitable planets and to priori-

tize follow-up observations with future direct imaging 

missions. 

Recent studies have shed light on the tidal and radi-

ative environments of exoplanet host stars and the im-

plications for the habitability of planets within their 

habitable zones [2]. At the same time, an increasing 

array of potential biosignatures – and false positive 

signatures – has been accumulated in the literature [3]. 

These results suggest that the habitability and potential 

biosignatures of habitable planet candidates should be 

discussed in probabilistic terms, and considerable work 

has been done to further this discussion [4]. We discuss 

ongoing work to develop a quantitative Bayesian 

framework which, following the general scheme of our 

Proxima Cen b study, will use Monte Carlo simulations 

informed by prior knowledge of exoplanet statistics and 

theoretical results to compute the likelihood that a di-

rectly imaged planet (a) is habitable and (b) show signs 

of life. This framework will take into account various 

constraints on data quality and availability, as future 

detections of terrestrial planet candidates will be limited 

in this regard. 

Although the data for such planets does not yet ex-

ist, the results of this project will be valuable in the near 

future. In particular, we plan to use our framework to 

evaluate the ability of future telescopes (such as HabEx 

and LUVOIR) to place reasonable constraints on the 

habitability of planets and the presence of life, both for 

individual targets and in a statistical sense. The frame-

work will also enable us to determine the key prior 

constraints which should be developed by observers in 

the near future, and will be adaptable to incorporate 

new and updated results from the literature. 
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