Via ultra- preC|se space based spectroscopy
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How common are cloudy
atmospheres for small/cool planets?

Time [hours]

Wavelength [pm]

Via high-resolution ground-based spectroscopy:

Transit Depth (107°)

-y
o

wooow o w
> o o

100————— e

7550

500 £

o

o

450 ~

)

7y

400

+

(V)]

350 ©

(1]

| -

|_
300

[¥%]
A%

W
o

e,
TR

T
Ak

e

_-&m%

L

dikiai s MEy il T
ML EREERE S A S H LGNSR

Cross-correlation Signal

-100- NIRSPEC: 2 transits

—— Full Model

| (simulated) - - - CO detection
L H20 detect|on
71502 | | | L
~200 -150 -100 -50 0 50 100 150

232 :
Wavelength (um)

2.34 2.35

2.38

2.40 2.42

200

Planet Restframe Velocity [km s71]



Can we make 2D global maps of
extrasolar planets?

. using Doppler Imaging
with giant ground-based
telescopes?
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Crossfield (submitted) ~ Spectral Type
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. using eclipse
scanning with infrared
space telescopes?
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Majeau et al. (2012)



Do brown dwarfs show banded

cloud structure like Jupiter?

Theory: First Observations:
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Zhang & Showman (2014) Crossfield et al. (2014)
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