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Chemistry at low Burrows et al. (2001)
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Dust, Clouds, Rain-out

What Is dust, condensate, grain, Solar metallicity condensation curves

cloud? taken from Burrows et al. 2006, ApJ,
640, 1063
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Cloud structure
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Exo-planet or
exo-comet?

Discovered in Kepler data by
Rappaport et al. (2012)

Budaj (2013)
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Thank you!
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Optical properties of dust grains

N,k,medium+Mie theory (hom. spheres)=>Absorption, Scattering, Phase Fun.
They depend on the wavelength, grain size, phase angle.
Mie scattering, Rayleigh scattering.

C-cross-sections, Q-efficiency factors:
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Optical properties of dust grains

Phase function: function of phase angle (deflection from the original direction).

Forward/backward scattering, glory, corona, rainbow.
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Tables of phase functions, opacities, albedos, equilibrium

temperatures, and radiative accelerations of dust grains in
exoplanets

J. Budaj**, M. Kocifaj®, R. Salmeron' and I. Hubeny”

I Research school of Astronomy and Astrophysics, Australian National University, Canberra, ACT 2611, Australia

2 Astronomical Institute, Slovak Academy of sciences, 05960 Tatranska Lomnica, Slovak Republic

Q'Facult-y of Mathematics, Physics and Informatics, Comenius Unwersity, Mlynska dolina, 842 |8 Bratislava, Slovak Republic
4 Steward Observatory, University of Arizona, Tucson, Arizona, USA

Assumptions:
homogeneous spherical grains, Deirmenjian particle size distribution,
Mie theory, BHMIE subroutine (Bohren & Huffman, 1983)
14 species:alumina/corundum, perovskite, olivines (0,50%Fe),
pyroxenes (0,20,60%Fe), Carbon(400,1000C), water ice&liquid,
ammonia, modal particle size 0.01-100micron, wavelength 0.2-
500micron, temperatures & accelerations for non-blackbody objects
with T=7000-700K, solid angles: 2pi-1e-6sr, are publicly available
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log absorption opacity [cm™2/g] log scattering opacity [cm™2/g]
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lron, Fe
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Carbon, C,
1000C
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Water-lce

H,O
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Thank you!
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