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A CASE OF MISTAKEN IDENTITY: OBSERVATIONS CHARACTERIZING TOI-1685b AROUND A QUIET

OF “CANDIDATE” WATER WORLD M-DWARF

* Cycle 2 JWST Program (GO 4098; PI: Benneke, TOI-1685 (star) * (a) Physical

co-PI: Evans-Soma) Spectral Type® M2.5V Properties of
e 2 NIRISS SOSS transits observed in January 2025 Effective Temperature® Teys (K) 3575 = 53 igijgggb&taken
» TOI-1685 is a slow rotator (~18.2 days) — visits Metallicity® (Fe/H) 0.3 0.1 from [3].

taken 15 hours apart — uniform stellar Stellar Mass® (M) 0.454 + 0.018

contamination model/spot & faculae variability Stellar Radius® (Ro) 0.4555 & 0.0128  « Radius

across both visits measurement

Orbital Period® P (days) 0.66913924 extracted from
1.60 Planetary Radius R, (Rg) 1.427 £+ 0.043 best WLC fit
— Apo=43% [3 wt% H, 14 wt% O] Planetary Mass® M, (Mg) 3.0310-55 across Order 1 of
- e 1Isits 1 & 2 —
""" Apo=37% [2.6 wt% H, 12 wt% O] Equilibrium Temperature® Teq,a=0 (K) 1062 £ 27 }filsilss\Vof‘zk
== Apo=19% [1.3 wt% H, 6.2 wt% O] - 1.8
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THREE POSSIBLE COMPOSITIONAL SCENARIOS

3 High-altitude Clouds

1 Iron Deficit in Core 2 Sequestration of H in Core

Rock

\/

* Reduced Fe abundance 1n core
which decreases the CMF
(CMFFe pPoor< 32.5%)

» Likely challenging, from a planet
formation perspective, to form a

COrc Wlth CMFFe_Po()r< 325% lf Star
1s metal-rich

* Feature amplitudes are dampened by clouds
* Planet’s TP profile becomes lower than
condensation curve of a species, acrosols
form:
 MgSi0O3, Mg2Si04, AI2O3, & alkali salts
— TOI-1685b cloud composition
possibilities®

* Core density deficit can justify low bulk
densitys

 TOI-1685b spans 28 to 43% deficit curves

* 20 to 40 % core density deficit justifiable by
planets that have lost primordial envelopes
(few% H) to core-powered mass loss or
photoevaporative stripping




