~ Evidence for cloud clearing at L/T trans.
* Enhanced photometric vari‘a.bi_lity
* J-band brightening at constant T

Faherty et al 2012
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~ Evidence for cloud cIearing at L/T trans.
~ * Enhanced photometric vartablllty

‘ - J-band brightening at constant T
e Doppler |mag|ng ~
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~ Evidence for cloud cIearing at L/T trans.
~* Enhanced photometric vartablllty

« J-band brightening at constant Tos

. Doppler |mag|ng »

EV|dence for cloud clearing in dlrectly
imaged exoplanet atmospheres
* HR8799c requires patchy cloud models

to fit its SED
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~ Evidence for cloud cIearing at L/T trans.
~* Enhanced photometric vartablllty

« J-band brightening at constant Tos

. Doppler |mag|ng »

EV|de_nce for cloud clearing in directly
imaged exoplahet atmdSpheres g
* HR8799 c requires patchy cloud
models to fit its SED
. 2M1207 b shows periodic
photometric variability
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On B Picb...

“The discrepancies with the

synthetic spectra are most likely ATGa &
the result of imperfect modeling‘fc“*‘*‘*‘""ww ¥

(e.g. treatment of dust clouds).” e N

-- Chilcote+14




On the HR8799 planets . ..

“This exploration of the model
degeneracies calls for more :
fine tun'ing of the cloud w%&m
properties.” .
-- Bonnefoy+16




On brown dwarfs . . .

“There are important mismatches
between modelsand [Land T

dwarf] data ..., these mismatches-;w~---’»;am% .
point to shortcomings in the -

III

cloud mode
-- Marley & Robinson 2014
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~ Light reaching the =
beam as the super- ‘ obse_rVe",r fromthe
" position of two linearly 3 -",Cen_ter‘-ofthe planet
~ polarizedbeams ~  remains unpolarized

Consider an unpolarized




Consider an unpolarized - Light 'reachihg' the
beam as the super- observer from the I|mb
- position of two linearly mcludes only EL, and

~polarized beams e - Tt hence |sI|nearIypoIar|zed-
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| ‘Clouds can Polaruze Near IR Radlatlon from &
Brown Dwarfs and SeIf—Lummous e
| Exoplanets

de Kok et al 2011 11



Stolker+17: Patchy Cloud Polarization Models :

— 0.42 +/-0.07 % — 1.33 +/-0.08 % 0.03 +/- 0.06 % 0.03 +/- 0.05 %
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\Stolker+17_:‘ Patchy Cloud ’Po‘la'r.i'z‘aﬁbin Models |

— 0.42 +/-0.07 % — 1.33 +/- 0.08 % 0.03 +/- 0.06 % 0.03 +/-0.05 %
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Clouds can Polarize Near-IR Radiation from
Brown Dwarfs and Self-Luminous
| Exoplanets |

de Kok et al 2011
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Jensen-Clem, Miller-Blanchaer et al. 2016
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B Pictoris b
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Polarimetric observations of bound and
field brown dwarfs are complimentary

The ages and metallicities of bound BDs
can be constrained by their host stars
Some bound BDs have dynamical mass
measurements (see TRENDS survey)
Bound BDs and giant exoplanets may

share formation pathways




Summary: exoplanet polarimetry is
ready for prime time! .
. POIa‘rirh'etry s an un"ta‘pped methodfor'
probing exoplanet and brown dwarf
atmospheres S

* Proof of concept accomplished

. * Observations and analysis underway
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~ Short Rotation Peri‘o'd'a_‘h"dICW 8')
- Higher Oblateness & Higher Polarization

g=30ms2, T =1000K
g=30ms2, T_=800K
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Marley and Sengupta 2011



'HD'19467 B: T5.5 dwarf companion to
a3 maln sequence SfGig o

1" NIRCZ, Kr -
January 7, 2012




