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JWST Thermal Emission of the Terrestrial Exoplanet GJ 1132b
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We present thermal emission measurements of GJ 1132b spanning 5 — 12 um obtained
with the Mid-Infrared Instrument Low-Resolution Spectrometer (MIRI/LRS) on the
James Webb Space Telescope (JWST). GJ1132b is an M-dwarf rocky planet with

Leq
eclipse depth of 140 -
of Tp,dayside = 709 =

= 584 K and an orbital period of 1.6 days. We measure a white-light secondary

- 17 ppm, which corresponds to a dayside brightness temperature
- 31 K using improved star and planet parameters. This measured

temperature is only lo below the maximum possible dayside temperature of a bare
rock (i.e., assuming a zero albedo planet with no heat redistribution, T = 746777 K).

The emission spectrum is consistent with a featureless blackbody, which agrees with

a wide range of possible surface compositions.

By comparing forward models to the

dayside emission spectrum, we rule out Earth-thickness (P ~ 1 bar) atmospheres with

at
at

least 1% CO4, and thick, Venus-li

1ke atmosp!

CO9 or HyO. We therefore conclude that GJ 1

least 1% H,O, atmospheres of any modeled thickness (10~* — 10 bar) that contain
heres (P 2 100 bar) with at least 1 ppm

132b likely does not have a significant

atmosphere. This finding supports the concept of a universal “Cosmic Shoreline” given
the high level of bolometric and XUV irradiation received by the planet.
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Emission spectra
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Two Novel Hot Jupiter Formation Pathways:
How White Dwarf Kicks Shape the Hot Jupiter Population

ALEXANDER P. STEPHAN,! DAVID V. MARTIN,? SMADAR NA0z,>* NATHAN R. HUGHES,” AND CHEYANNE SHARIAT®®

The origin of Hot Jupiters (HJs) is disputed between a variety of in situ and er situ formation
scenarios. One of the early proposed ez situ scenarios was the Eccentric Kozai-Lidov (EKL) mechanism
combined with tidal circularization, which can produce HJs with the aid of a stellar or planetary
companion. However, observations have revealed a lack of stellar companions to HJs, which challenges
the importance of the binary star-driven EKL plus tides scenario. In this work, we explore so far
unaccounted-for stellar evolution effects on HJ formation, in particular the effect of white dwarf (WD)

formation. Gaia observations have revealed that WDs often undergo a kick during formation, which
can alter a binary’s orbital configuration or even unbind it. Based on this WD kick, in this letter we

propose and explore two novel HJ formation pathways: 1) HJs that are presently orbiting single stars,
but were initially formed in a binary that was later unbound by a WD kick; 2) Binaries that survive
the WD kick can trigger enhanced EKL oscillations and lead to 2nd generation HJ formation. We
demonstrate that the majority of seemingly single HJs could have formed in binary star systems. As

such, HJ formation in binaries via the EKL mechanism could be one of the dominant HJ formation
pathways, and our results highlight that unaccounted-for stellar evolution effects, like WD formation,

can obscure the actual origin of observed exoplanet populations.
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Pathway 1
Step 1: Hot Jupiter formation in a Step 2: Outer star evolves into a white dwarf End Result: Hot Jupiter around a single
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Step 1: Cold Jupiter in a wide binary Step 2: Outer star evolves into a white dwarf End Result: Hot Jupiter orbiting a main sequence
with no EKL Oscillations and experiences a kick which misaligns the binary star in a wide binary with an outer white dwarf
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Table 1. Outcomes of Binary with cold Jupiter Simulations. c 87 (when co.n.sideringo | 2.00
Initial Binaries with cold Jupiters: 12823 -f_,i orbital stability: ~50%)
Binary Phase || HJ formation | Planet Engulfment | Kick Separation | Incomplete i 06 '1-752
All 245 3810 4741 362 o 150 §
MS-MS 162 2267 - S04 &
MS-WD 83 1543 4741 .g 125
Remaining Binaries with cold Jupiters: 3665 0.2 o
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