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Giant planets grow by accreting mass from a
circumplanetary disk, regardless of formation history
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Mass transfer is facilitated by a circumplanetary disk
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Accreting protoplanets are windows into
mass transfer during planet formation
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Accretion is traced by UV continuum excess and
hydrogen emission lines
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Mid-IR excess offers a way to study warm dust in
circumplanetary disks
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SR 12 cis a young, accreting, planetary-mass companion

System properties
Orbital separation: ~1200 AU
Age: ~2 Myr
Location: p Oph cloud
Mp: 11E£3 Myup
Planet SpT: LO%T1

M,:~1.0 and 0.5 M@

Kuzuhara+2011 Ortiz-Ledn+2017, Wu+2022, Santamaria-
Miranda+2018, Bowler+2014, Wilking+2005, Pecault &
Mamajek (2013)

Kuzuhara et al. (2011)
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Previous imaging and spectroscopy of SR12 ¢
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Previous imaging and spectroscopy of SR12 ¢
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SR12 AB -

New HST/WFC3 imaging from
2200-6600 A shows
continuum and emission line

accretion signatures
Finley+(in prep.)

F225W F336W
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New HST/WFC3 imaging from
2200-6600 A shows
continuum and emission line

accretion signatures
Finley+(in prep.)

F225W F336W F438W F555W F656N
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SR 12 AB

New JWST/MIRI imaging from

5.6-21 ;ym shows thermal excess

consistent with a CPD
Wu, Finley+(in prep.)
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Previous imaging and spectroscopy of SR12 ¢
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Previous imaging and spectroscopy of SR12 ¢
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Previous imaging and spectroscopy of SR12 ¢
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ALMA detection of the CPD surrounding SR12 c
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The UV through sub-mm SED of SR12 ¢
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The UV through sub-mm SED of SR12 ¢
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The UV through sub-mm SED of SR12 ¢

10_“;‘ Av=0.93 mag HST/NICMOS

10~12¢

H

9
v
1

log A f; (erg/s/cm?)
=)

—
|

—_

5

10—16;

10—17-

00 ® . .
9 ® Wau, Finley+(in prep.)

[ * ***
3 i‘z*ilr
"

HST/WFC3-UVIS

Subaru/IRCS
Spitzer/IRAC
JWST/MIRI

*
O
[ * 0 -
- IRSF/SIRIUS 1
B e gB ! @ A :
@
I L 4
°k Finley+(in prep.) ”“ ALMABand7 dh

2MASS

—1 0 r . 2
Fitzpatrick+1999 log A (um)

Claire Finley, 9 October 2025 - Cool Giant Planets and Their Systems

18



The UV through sub-mm SED of SR12 ¢

10_“;‘ Photosphere model, Terr=2600 K
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Hydrogen slab models quantify accretion properties
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Fitting hydrogen slab models to the Balmer break
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From UV excess to mass accretion rate

1.8x10-5 3.8x106 —— 2.92x105 oty 1 Ax]10-
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From UV excess to mass accretion rate

Continuum Hc line accretion Total accretion ,
. . . ' ' . . Mass accretion rate
accretion luminosity luminosity luminosity (Mo yr-1)
(Lo) (Lo) (Lo) .

1.8x105 ==  3.8x106 m=  22x]05 == 1.4x]0

Over the next Myr, at this rate, it will only accrete another 0.01 Myp—
SR 12 c formed all 11 Myyp in just 2 Myr
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Accretion variability implies dynamic mass transfer
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Accretion variability implies dynamic mass transfer
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A single blackbody provides a poor fit
to the mld IR excess
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More realistic analytical models improve
the fit to the CPD emission
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More realistic analytical models improve
the fit to the CPD emission

-~ Irradiated disk! _ «_Viscous accretion| Double blackbody
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Wu, Finley+(in prep.)

All three models imply a characteristic outer radius of ~1000-2000 Rup
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The 10 um silicate feature traces dust evolution
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SR 12 c displays mild 10 im silicate emission,
indicating dust grain processing has occurred
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Jointly modeling accretion, photosphere, and CPD emission
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Summary

- Circumplanetary disk properties and evolution trace how giant planets grow
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Summary

- New HST/WFC3-UVIS and JWST/MIRI imaging extend the SED of SR12 ¢
- The SED now spans the UV-MIR, with a sub-mm detection

Claire Finley, 9 October 2025 - Cool Giant Planets and Their Systems
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Summary

- Hydrogen slab models and analytical disk models reproduce the UV continuum and
thermal excess
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Summary

- SR12 cis in the end stages of accretion and has an extended CPD that has
undergone dust processing

Claire Finley, 9 October 2025 - Cool Giant Planets and Their Systems
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Summary

- Circumplanetary disk properties and evolution trace how giant planets grow

- New HST/WFC3-UVIS and JWST/MIRI imaging extend the SED of SR12 ¢
- The SED now spans the UV-MIR, with a sub-mm detection

- Hydrogen slab models and analytical disk models reproduce the UV continuum and
thermal excess

- SR12 cis in the end stages of accretion and has an extended CPD that has
undergone dust processing
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Supplemental slides




Extinction is estimated usmg the host binary
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Strength of the Balmer

192 jump with varying
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MCMC posterior
corner plot
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We may be able to predict formation using accretion
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The rest of this program will double the current
census of PMC continuum accretion studies

CTChab FUTaub SCHO06-J0359+2009 b OTS-44 (free floating)

F656N F656N

M=1715 M_lup M=1gi4 MJup M=1Si1 M_lup M~12 MJup
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With this program we will ~double the sample of
observed CPDs

DHTaub FUTaub GSC 06214-00210 b 1RXS1609 b
F1000W F1000W F1000W F1000W

"

M=11i3 M_jup M=1gi4 MJup M=1412 MJup M=1212 MJup
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