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Introduction Atmospheric retrieval

As part of the JWST Cycle 1 GTO #1188
program (Hodapp et al. 2017), we employ

Our goal is to employ atmospheric retreival techniques to
JWST/NIRSPec IFU G395H/F290LP

procure Insights into the phsyical processes and chemical
(2.87 — 5.27 pm) observations of invenotry of the atmospheres of the companions, which may
planetary-mass companions ~13 M, provide clues to whether they formed with similar nature to a
on wide orbits of hundreds of au to i LI v v binary star, or were nurtured as giant planets.

study their atmospheric composition. (ElrievSals

Gas giants or brown dwarfs?

Substellar companions of planetary-mass
on wide orbits pose an interesting dilemma

to how they formed.
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Certain elemental abundance ratios such Alpnm)
as the C/O ratio can be used as a We employed the atmospheric retrieval code APOLLO (Howe et al. 2022) on emission spectra of the directly
formation diagnostic (Oberg et al. 2011). Imaged planetary-mass companion 2M2236 b to constrain its fundamental properties and molecular
abundances such as CO, CO,, H,O, CH, and NH..
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* The median retrieved C/O = 0.74 £ 0.02 Is

enhanced compared to Solar of C/O___ = 0.55.
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! Takeaways ¥ Euture work
* JWST/NIRSpec data at 2.9-5.3 ym contain valuable chemical * Inclusion of JWST/IMIRI data at longer infrared wavelengths.
Information.  Other wide-orbit planetary-mass companions in our survey
* We find no significant preference for cloud opacity for 2ZM2236 Db. iInclude HD106906 b, ROSS 458 ¢, GU Psc b.
* Our retrievals suggest that 2M2236 b joins a scarce group of known * Comparison of C/O ratio to host stars and free-floating
companions with enhanced C/O ratio and metallicity, following objects objects in the same young moving groups.
such as GJ 504 b (Skemer et al. 2016).
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the 2M2236 b companion to be within the CO ice-line.



