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Atmospheric Timescales
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A Warm Spitzer Survey of Atmospheric Circulation

HAT-P-2b

Mass: 8.0 My,
Radius: 0.98 Ry,
Tequi=1100-2200 K

What about a 8 M,,, planet with a highly
eccentric orbit?

HD 189733b

Benchmark system , Mass: 1.15 Myyp
Radius: 1.15 Ry,

Tequi=1200 K

HD 209458b
Mass: 0.66 M,,,

Radius: 1.32 Ry,
Teqi=1450 K

How do temperature inversions
affect the day-night circulation?

What does the atmospheric circulation |
look like in the high-flux limit?

WASP-33b
Mass: 4.59 M,,,

Radius: 1.438 Ry,
Teq=2700 K
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HD 189733b
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HD 209458b Models
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WASP-33b
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WASP-33b
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Conclusions
* Three-dimensional atmosphericimodels that treat radiative,
advective, and chemical processes consistently are key to

understanding the basic wind and thermal'structure of exoplanet
atmospheres.

* Phase-curve observations of hot-Jupiters allow observers to
directly measure thermal gradients in exoplanet atmospheres and
relate those gradients to global circulation patterns.

* Exoplanet modeling efforts need to further explore the effects of
disequilibrium chemistry and clouds on global circulation patterns.

* More than a dozen full-orbit phase-curve observations now
completed, with more to come!
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