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ABSTRACT

Confirmed and candidate planets in the Habitable or near-Habitable Zones (HZ) orbiting Sun-like stars are crucial not only for the search for life beyond the Solar System, but also for understanding the architecture and
formation of other solar systems and for conducting demographic studies. Current analyses of such planetary systems are limited both by the small sample size revealed by Kepler as well as by uncertainties in system
parameters. Although a larger sample of HZ and near-HZ planets must await new observations from wide-field, space-based surveys, follow-up analyses and observations with existing facilities can improve the precision
on stellar and planetary parameters, enable more accurate planetary classification, and a more reliable assessment of whether candidate systems are true planets or merely astrophysical false-positives. Here, we present a
homogeneous transit light curve analysis of 187 HZ and near-HZ systems discovered by Kepler. Our analysis incorporates the latest Gaia DR3-derived stellar parameters, and we also present a statistical validation effort
for all targets. The result is a uniform set of planetary radii, instellation fluxes, and orbital ephemerides suitable for prioritizing and scheduling follow-up observations to improve our understanding of planets in this
regime. We show that longer-period (P>300) systems would particularly benefit from transit follow-up: just a single transit from facilities such as the 6m James Webb or the planned 3m Lazuli space telescopes could
provide 4 times tighter precision on planet radii than four years of Kepler photometry, thereby dramatically shrinking relevant parameter uncertainties and allowing more confident planet/false-positive assessments.

Eta-Earth (ng)

The Habitable Zone (HZ) refers to the circumstellar region where a rocky planet with an Earth-like
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Figure 3. Left panel: lllustration of the detrending procedure applied to the Kepler light curves and
Right panel: Bayesian inference framework used for robust parameter estimation in this study
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