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Brown dwarfs experience weather patterns

A
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patchy clouds + rotation variability!
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The most inclement weather
happens at the L/T transition

Hot Jupiters and directly-imageo
planets share parameter space
with L/T transition brown dwarfs



Atmospheric dynamics at the L/T transition w0
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Spectral Type

Largest variability amplitude occurs at the L/T transition

Radigan et al. 2014a
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Normalized F,

INn a past lite, 2M2139 was a spectral binary candidate

Burgasser et al. 2010
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But neither high resolution imaging

nor RV could resolve this source
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Normalized F,

Also the case of 2MASS J1324+6358: young T2 variable
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und spectral binary candidates to be single, variable objects:
3, Radigan et al. 2013, Manjavacas et al. 2019



Blended-light atmospheres can occur due to:

Unresolved spectral binary Cloud-driven variability

Both cases produce peculiar spectra
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find variables




Predicting variability from single-epoch, low-resolution spectra

198 spectra from 160 unique L7-T2 dwarfs from the SpeX Prism Library (Burgasser 2014)
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Predicting variability from single-epoch, low-resolution SpeX spectra

9 spectral indices sampling JHK bands compared in 11 index-index parameter spaces

o field SpeX spectra

o * field variable 40 1 unidentified spectra
1.2 - * A field binary I variable brown dwarf
. ) . young SpeX spectra EE known non variable
1.2 . % young variabl 35 = confirmed spectral binary
A ©
1.1 1 ‘ . Q
) ¢ 1.1 . A © 30 -
« ° =
« o " O
7))
©
P & B 25-
4 1.07 ) o
T > @
O ) o
: 20~
o :
_________ - d . LR -
. s . . b R . ()
0.9 A . b e
. . :Q c 15-
° b * * :
A LA - =
* . . field SpeX spectra P Te 10+
0.8 1 . ¢ . ® candidate e ° i .
. ) Yk field variable ) | @ .
. A field binary 07 i 5
young SpeX spectra ' * E
’ % young variable i
07 T r T T T T T T T T T I T T O - ' l
0.4 0.5 0.6 0.7 0.8 0.9 0.4 0.5 0.6 0.7 0.8 0.9
O 1 2 3 4 5 6 7 8 9 10 11

H20-) H20-J Number of spectral index combinations

Ashraf et al. (in prep.) 33 variability candidates
NASA ADAP 2018 (PI: Bardalez Gagliufti)



1e-16

6 . . : 5
: 20~ == e | \A/NQt are the indices measuring”
2 Denominator
4 CH;s—H
3 o Complex mixed signature of patchiness,
20—-K : : .
2 atmospheric chemistry, clouds at different
1 altitudes? Inclination angle?
0
1e-16 c o o
(T"*G 73;5.‘7%-5.‘%&%?8._0.":( 1.00
CHa —J ST 03035a=cL ECH KL -
5 5 5559293328888 8%
o 4 H-bump
5 CH4-J 0.75
i CH4-H
€ Chlgy=ik CH4-K
> 2 H20-J B 0.50
*l—’* 1 H-bump
E ; H20-K _0.25
J-curve
5 1e-16 H-dip
K-slope —0.00
5 nclination
p H-dip P‘i/”‘_’d, -0.25
Sinli
3 ol Jamp
5 ity [3.6] Amp -0.50
[4.5] Amp
1 SpT
) 1K -0.75
095 105 115 125 135 145 155 165 175 185 195 205 215 225 235
WAYEIENgI Y Ashraf et al. (in prep.) -1.00



Proof-of-concept: first variable candidate confirmed!

Corrected Light Curve
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Take-away points

- We have designed a technique to predict cloud-driven variability before time-
resolved photometric observations.

- This technique will help us prioritize targets for JWST.
- Next step is to launch a ground-based variability survey to confirm the candidates

- Future step: we will apply this technigue to irradiated brown dwarf spectra ano
not Jupiter transit spectra to explore exoplanet weather. .

. Future future step: improve GCMs by adding information to 2
degenerate inverse problem of surface mapping.

- Afra Ashraf coming to a grad school near you! =————————p




Training teachers in rural areas of Peru

Follow us on
Facebook

Master, wise one, knowledgeable. URL: http://www.cosmoamautas.org/
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