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Can auroral heating power brown dwarf

The Auroral Picture of Brown Dwarfs
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WISE1935 and SIMP0O136 show Radio ECMI emission confirms auroral precipitation (e.g. Hallinan et
spectral features implying a -3- al. 2008, Route et al. 2012)
temperature inversion
. WISE1935: 21 Retreived WISE1935 Ha coincident with radio indicates electrons interact with
b o V-dwarf L PT profile adapted atmosphere (Kao et al. 2016, Pineda et al. 2017)
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. SIMP0136: ] W1935 model with inversion
T-dwarf, T= 1245K, log(g) = 4.5 — W335 modelno inversion Closest Solar System analog is Jupiter
(Nasedkin et al. 2025) % 200 400 600 800 1000 1.200 * Also has upper atmosphere inversion in
T (K) part due to auroral heating
Can auroral heating produce this inversion? (O’Donoghue et al. 2021)
Approach

Auroral electron precipitation model
gives parameterized interaction rate:

Integrate for volumetric interaction rate:
Qi(2) = | qi(z|g9)F (g9)deg

Atmospheric forward modeling: Perturb baseline
atmosphere with auroral energy deposition
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Interaction Rate ¢; [m!] Energy deposition [ergs/cm°/s] Temperature [K] * energy transport

Results
WISE1935 SIMP0136
: - Auroral energy deposition does not directly explain the . .
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Inversion is recovered with sufficiently intense ad hoc
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