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Albedo Spectra: Basics
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Albedo Spectra: Basics
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degeneracy between methane abundance and
continuum opacity: need both weak and strong bands

lots of work done in ~1999-2005 developing models
and making predictions for exoplanets
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Theoretical Albedo Spectra: general approach

1D radiative-convective
equilibrium model:
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Theoretical Albedo Spectra: general approach

1D radiative-convective coupled cloud model:
equilibrium model: cloud tau, scattering,
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Theoretical Albedo Spectra: general approach

1D radiative-convective coupled cloud model:
equilibrium model: cloud tau, scattering,
temperature, composition asymmetry

scattered radiation (Rayleigh, Raman, Mie)
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Model Jupiter at 5 AU, 3x, 0 deg
Karkoschka 1994
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The te
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mperature structure (set by stellar tlux)

s the clouds.
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The temperature structure (set by stellar flux)
controls the clouds.
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We'll probe solar-system temperature planets AND
warmer planets.
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We'll probe solar-system temperature planets AND
warmer planets.
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RV targets span temperature range from alkali, to
water, to ammonia, to methane clouds.
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RV targets span temperature range from alkali, to
water, to ammonia, to methane clouds.
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RV targets span temperature range from alkali, to
water, to ammonia, to methane clouds.
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geometric albedo
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geometric albedo
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geometric albedo

HD 99492c, [M/H]=0.0
— HD 99492c¢, [M/H]=0.5

R~ 70 — HD 99492c¢, [M/H]=1.0

— HD 99492c¢, [M/H]=1.5

: Ny i Ay
0.25— J wlﬁjﬁw Jl I
0.15— | U l:ﬂ T il _

"I|1|1LJJJ

08302 05 06 07 08 00
wavelength (um)

1.0 1.1



geometric albedo

R~30

HD 99492c, [M/H]=0.0
— HD 99492c¢, [M/H]=0.5
— HD 99492c¢, [M/H]=1.0
— HD 99492c¢, [M/H]=1.5

1
_F|—|_|:
L
| Ll
L[]
1

Ao

0.3 0.4

0.5

OL

0.6 0.7 0.8 0.
wavelength (um)



geometric albedo
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geometric albedo
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Figures from
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orbital information:
temperature
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Space coronagraph gives us a catalog of RV planets
that spans wide unexplored Te¢ space.
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Conclusions

e Albedo spectra finally poised to
provide powerful constraints o
planet properties

e Can retrieve methane abundance,

cloud locations, cloud albedos for
Jupiter-like planets

e Critical “catalog” for years to come

* RV sample provides context for new
discoveries



