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Regular species, ions, exotic radic-

Molecules detected Iin the ~
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Thermal processing

VUV irradiation

Ly-a

MoleculelYeservoir
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Atom bombardment
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: Reséarch goals‘inssolid state ice chemistry -

> Spectroscopy of ice (IR & UV/VIS).

> Physical ice behavior: thermal desorption & ice
segregation.

Burke and Bro
al. A&A, 2011.

> Atom additiq

Watanabe and
et al. and loppo

> VUV photq
photodissod

RAS 2004, Fayolle et

ons in Ice.
. A&A 2007, Cuppen

bhotodesorption,
ing.

Caro et al. Scie , and ApJ 2009.
> Cosmic ray o ice

Palumbo et al. A&A 2006.

N Molecular complexity in ice, where does it end ?
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| 1.Spectroscopy ofice |
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Astronomical observations

Pontoppidan et al. 2003
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Astronomical observations
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Astrochemical conseguences:

- CO and CH;OH chemically related (...)
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. Até,m. addition oreac:'ti-(jris

- HOleaOka et al. ApJ 199g2002 Watanabe-et al. ApJ 2002- |

CO + I". 2004, Fuchs et al. AGA 2007

.'.

O + H/D ' Mokrane et al ApJ 2009 Dulleu et al. A&A, 2010 |

C)'2'-]-' H/D.  § Oba et.al. ApJ 2009 16ppolo etal: PCCP 2010, | -

Miyauchi etal. CPL 2008; I'oppolo et al. ApJ 2008, | -

Y A = - MARLH T DS .c:uppen et al. PCCP 2010,
: 03 H/D ' '- - 4 . Romanzin e.t‘_al.__JCP 2Q11
8 COOZ TR T, . loppolo e't'al..l\'/'INRAS'Z'Ollﬁ
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Thermal cracker stat: 12-300 K ' B
source with H/D PG o
flux 5.10'3 cm2s! \ Dosing line

1
Flux is measured, 0.1Ls

Fiin RAIKRS
700 - 4955 cm!

e Prepare ice — ML
precision

e Choosefinal T

e 3-4 hrs H or D-flux

e Simultaneous RAIRS

e TPD finishing touch
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CH.OH Table 2. Reaction rates and barriers for CO + H and H,CO + H for
different temperatures.

CO + LCO +
barrier ate barrier
(K) (K (s7") (K
12.0  300+40 2x 10~ -H 5 - —H'l
135 435 +£50 -3
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T|elens and Hagens, 1982
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Freq'uency depend‘ent CO ice
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~ UV irradiation of methanol ice

N Photodesorption

Bulk photolysis
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Oberg et al. A&A 2009
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| UV irradiation‘of methanol ice: RAIRS,
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_ UVirradiation of methanol ice: TPD

1
HOCH,CHO
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Table 6. Abundances of complex molecules relative to CHyOH.
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Optical Depth (-)

Wavelength / nm

< j-Pyrene HZO (1 10000) plus photo products upon VUV
firradiation .. -
-~ a'way to search for PAHs in spaces- maybe
| ,—) a way to ufderstand photo-processing in.ice — yes
1> complementary to prevrous IR work absolutely
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Research goals in
solid state ice Chemlstry

*

>  Spectroscopy of ice (IR & UVIVIS)
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Oberg etal. 2007



Research goalsin
solid state ice chemistry

> “Spectroscopy ofice-(l'R & UVIVIS) '

» - Physical ice behaviorf: thermal .desorption &
segregation. . -2 - |

Acharyya. et al. 2007



' F'{Jch_é'et .al.'ahd-:CUppe'Wet al. A&A 2009 &

L 12.0K

CH,OH, ISM

H,CO, ISM
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Table 2. Reaction rates and barriers for CO -~
different temperatures. G
barrier rate bar = - CH,OH, ISM
K (K ) e
12.0 300 + 40 2% ]ﬂ_ 4]. < H,CO, ISM
13.5 435 +£50 2x 103 435 ¢ == T
. 150 480+60 3x1077 470
.y ol 16,5 520+70 4x 107 490

Time (yr)

| Usmg Monte Carlo S|m.ulat|ons CE L) . e

» T-dependent reactlon barrlers / dlffusmn rates.
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Interstellar ice chemistry
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