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Fig. 4.— Longitudinal brightness maps of Kepler-7b. Kepler-7b’s longitudinal brightness distributions
Ip

I⋆
as retrieved in Kepler’s

bandpass using the 1-free-band model (left) and the 3-fixed-band model (right) detailed in Sect.3.3).

match to the data. However, we exclude Rayleigh scat-
tering from H2 molecules and homogeneous cloud struc-
tures as possible sources of visible phase-curve signa-
tures, which would both result in a symmetric phase
curve.
Kepler-7b may be relatively more likely to show the

effects of cloud opacity than other hot Jupiters. The
planet’s incident flux level is such that model profiles
cross silicate condensation curves in the upper, observ-
able atmosphere, making these clouds a possible expla-
nation. The same would not be true for warmer plan-
ets (where temperatures would be too hot for dayside
clouds) or for cooler planets (where silicates would only
be present in the deep unobservable atmosphere). Fur-
thermore, the planet’s very low surface gravity may play
an important role in hampering sedimentation of parti-
cles out the atmosphere. Finally, the planet’s large radius
implies a relatively high specific entropy adiabatic in the
interior, and a correspondingly warm adiabat in the deep
atmosphere at tens of bars. This removes the possibil-
ity of silicate clouds condensing at pressures of 100-1000
bars, as may happen in other hot Jupiters.
Our results suggest that one broad-band visible phase

curve is probably insufficient to constrain the cloud prop-
erties. The problem might remain degenerate until more
observations (such as narrow-band optical phase curves
and polarimetry) become available. In the near future
it is likely that similar brightness maps of other Ke-
pler planets will emerge, thereby providing an invaluable
means to improve our understanding of cloud formation
in exoplanet atmospheres.
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