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HAT-P-2b: Eccentric Hot Jupiter
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Data Reduction

* Intrapixel sensitivity variations
= Utilize low-pass gaussian filter

(ala Ballard et al. (2010))

* Flux ‘ramp’ at start of observations™.,.!
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Peak Flux

1.002) 14 hours after periapse * ' _
1.000 - ; : ? \; —
0.998 [ Phase Am'plitude 5 (;E glépss_l_e O%ellgt;—
j 0.084+0.026 % 1970 K -
: AT > 560 K i :
0.996 - 7
" Channel | (3.6 um) § |
0.994 R R R/ VRN
6 4 2 0

time from periapse (Earth days)



relative flux

1.002

1.000

0.998 -

0.996 [~

0.994

o8

Phase Amplitude | - Eclipse Depth

- Channel 2 (4.5 pm)

0.096x0.012 % | 0.0961+0.017 %
AT > 930 K Il Teg~ 2065 K-

D 5T

-6

4 -2 0 2
time from periapse (Earth days)



SPARC Model Atmosphere

(Substellar and Planetary Atmospheric Radiation and Circulation Model)

Dynamics
* MIT General Circulation Model (MITgcm)
* Solves 3D primitive equations

Healmy is :
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Dynamics Radiative Transfer
Sf}hfes fornew v, T Solves for upward and
gven heafing rate downward fluxes given
and old v, ¥ latest Tip) and opacities
. LN

(Spectra)
Radiative Transfer

* Based on Marley & McKay (1999) radiative transfer model
* Plane-parallel two-stream non-gray radiative transfer scheme
e Opacities calculated assuming local thermochemical equilibrium
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What's going on here!
» Phase lag between periastron passage and peak
temperatures (12-14 hours)
» Solar metallicity models underpredict this phase
lag, which could point to a metal-poor atmosphere

What's next!
» Continue to improve data reduction methods
» Test other possible phase curve functional forms
» Use 3D atmospheric models to probe how changes
in atmospheric chemistry, rotation rate, tidal heating,
gravity, drag, etc. might affect phase variations in
planetary temperature
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