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Project #1: Survey Hot Jupiter Albedos

Measure visible
(reflected +
thermal) emission
with Kepler.

_, Measure infrared
(thermal)
emission using
Spitzer.

| J L
IR reaches Earth |R blocked by star

Observe the decrease in light as the |
planet disappears behind the star
and then reappears.




Project #1: Survey Hot Jupiter Albedos

The presence or absence of a

high, reflective cloud deck is N Measure visible

the single biggest contributor N (reflected +

to variations in albedo. | R thermal) emission
with Kepler.
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Measure infrared
(thermal)
emission using
Spitzer.

Y Y
IR reaches Earth IR blocked by star

Observe the decrease in light as the
planet disappears behind the star

and then reappears. Visible emission — thermal contribution
= geometric albedo




The Big Picture: Statistics of Hot Jupiter Albedos
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Albedo corrected for maximum
possible thermal emission.
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Heng & Demory (2013). Also see
Christiansen el al. (2010), Désert el al.
(2011ab), Fortney et al. (2011),
Kipping & Spiegel (2011).
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Kepler-13Ab: Measuring
Emission from the Most
Highly Irradiated Hot Jupiter
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Shporer et al. (2013), in
prep. See poster 2-101.




The Big Picture: Statistics of Hot Jupiter Albedos
0.4 R L, A R R

Albedo corrected for maximum
possible thermal emission.
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Kep-13Ab
Heng & Demory (2013). Also see ®
Christiansen et al. (2010), Desert et al.
(2011ab), Fortney et al. (2011),
Kipping & Spiegel (2011).
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Measuring Visible-Light Reflected +
Thermal Phase Curves With Kepler
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: Cowan & Agol (2011)
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Atmospheric Circulation Models 101

To O order, response of atmosphere to radiative forcing
depends on two parameters:

» Radiative time scale t; set by atmospheric opacity (metallicity,
chemistry)

» Dynamical time scale t; encompasses wave propagation, winds, etc.

Day-night temperature gradient on tidally locked planets depends on

ratio of radiative to dynamical time scales at photosphere

Hot Jupiter
Dayside /
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Kepler-1 3Ab: A More Complicated
Visible-Light Phase Curve

Best-fit Reflected + thermal
model + light from planet
data
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Kepler-7b: Evidence for Spatially
Inhomogeneous Clouds from Kepler

15“:—(211;—14 Kéb-ler bhas;e cﬁrve-froh Démory et.al. (201 3)
- Spitzer obs. constrain thermal emission to be negligible.
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Kepler-7b: Evidence for Spatially
lnhomogeneous Clouds from Kepler

“He 01 14 Kepler phase curve from Demory et al (20‘13)
~Spitzer obs. constrain thermal emission to be negligible.

s cloud condensation on pre-dawn side create hlghes’[
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my version of the Knutson figure, showing cloud condensation in the W




