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» Migration can affect orbits of other planets and may initiate bombardment events.

* Moons around giant gas planets may harbor life.
* Hazes observed in high altitudes of some hot Jupiters.
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e 1A Y CASE OF AD 677550

» Pont & Sing observed a haze in the upper
atmosphere of HD 189/33 b.

* Equilibrium gas-phase chemistry can't
account for hazes.

ﬁ

» Non-equilibrium dust formation (nucleation
+ growth) can, but not that high up In the
atmosphere.

* Where Is the haze coming from, and what
s It made of!
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NON-EQULIBRIUM CHEMISTRY:
WHAIT CAUSES [T

* Effects within the Atmosphere * Effects outside the Atmosphere
* Large-scale motion (Convection) » Cosmic Rays [Rimmer & Helling, Accepted]
» Small-scale motion (Turbulence) » UV Photons [Rimmer et al, in prep]

[Helling & Woitke (2006), Helling et al. (2008)]

* IR Photons, X-Rays, Gamma Rays

» Dust nucleation and growth
Helling & Wortke (2006), Helling et al. (2008)]

» Meteorites, infalling dust, etc.

» Alfven 1onization, grain discharges, lishtning,
[Helling et al. (2012), Stark et al. submitted]
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OUR ION-NEUTRAL
NON-EQUILIBRIUM NETWORK

O SPECES » Over 2000 Reactions
- e ter (@6 » Reversible: Neutral-Neutral, Three Body, lon-
Neutra

 Includes Cations, some Anions
» Combustion Reactions and Capture Reactions

* [reats atmospheric mixing
« Non-Reversible: Photodissociation,

» Cosmic rays via atmospheric transport model °hotoionization, Cosmic Ray lonization

* Analytic radiative transfer

UK Astrobiology - Molecules and Life in Extremes
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* [he questions we set out to address: what causes the haze and what Is it made of?
» Our results hint at cosmic ray ionization as a way to produce hazes in free-floating planets.

* Hazes run into a potential problem with hot Juprters. UV photons seem to destroy
nydrocarbons, and may impede PAH production.

» Maybe silicate grains account for this signature, and the winds are sufficiently strong to get the
silicate grains high enough In the atmosphere...
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* [he questions we set out to address: what causes the haze and what Is it made of?
» Our results hint at cosmic ray ionization as a way to produce hazes in free-floating planets.

* Hazes run into a potential problem with hot Juprters. UV photons seem to destroy
nydrocarbons, and may impede PAH production.

» Maybe silicate grains account for this signature, and the winds are sufficiently strong to get the
silicate grains high enough In the atmosphere...

» ... but have we really addressed the question at all?

638th Ohio State University International Symposium on Molecular Spectroscopy
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WHAIT ABOUT HD 189/33 b!

* VWe looked at Bespin and Osiris.

* Why not model HD 189733 b?

* [ his Is the natural next step.

» Maybe cosmic rays and UV photons conspire to produce a PAH haze

N hot Jupiters!?
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QUESTIONS
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