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Cycle of Interstellar ice
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Interstellar ice

3D space 2D surface
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no complex organic molecules in the ISM.




Role of

Interstellar ice

Vehicle

to transport evaporative material across the cloud



What an observer looks at
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Basic surface process

® accretion 2 diffusion P reaction & desorption
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Basic surface process

® accretion 2 diffusion ® reaction & desorption

hydrogenation
thermal diffusion

tunneling diffusion

deuteration thermal desorption

tunneling reaction

layers 3D diffusion photo desorption
island formation direct reaction (ER)  chemical desorption
trapping OH-R stabilization
polar / a polarice co-desorption
reaction barrier surface dependent
. reaction energy desorption
transformation desorption energy branching ratio

phase transition diffusion energy
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Desorption
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Desorption depends
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Spectral profile / depth affected by

Temperature
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Spectral profile / depth affected by
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Spectral profile / depth affected by

® polar/ apolar
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Spectral profile / depth affected by
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What happens
when a bare grain enters a dark cloud
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Column density (10" cm™)
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What happens Why water ice
when a bare grain enters a dark cloud
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Explanations available

1 CO. formation without CO on the surface
irradiation Mennella et al. Palumbo et al.

2 CO accretion takes time
t.cc < N1 slow in diffuse cloud

o all CO on surface converted to CO-

& or all the way to CH;OH



Explanations available

1 €O, formation without CO on the surface
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whatever CO landed on grain, are converted to CO-

CO+OH—- CO2+H

this stops, because

B Avistoolarge [ Tyis too low
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Chad PR SN

OH not available CO does not hop any more
as it is locked in H,0 to meet OH (OH immobile)

Vasyunin & Herbst 2013 Garrod & Pauly 2011



Methanol

‘ ‘ prebiotic molecule
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when a bare grain enters a dark cloud
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