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Molecules discovered in space — d.d. januari 2008 *
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Relevant mat,t_er 4
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FTIR transm|SS|on spectroscopy of
mterstel-lar |Ces
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.Desorption
‘Processes
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Optical picture

CO in gas phase at 10K
- non-thermal desorption - .
mechanism G

Photo-desorption: 10--108." &
CO-molecules / UV photon - .
- generally neglected in .
astrochemical models

Submm spectrum CO




UHV setup - CRYOPAD :




. Thermal desorption of,ice
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‘Simulate.inter/circumstellar

-radiation field using a MW H,
discharge lamp (7 - 10.5 eV &
6.10" photons s cm?). .,
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.Simulate.inter/circumstellar

-radiation field using a MW H,
discharge lamp (7 - 10.5 eV &
6.10"3 photons s-' cm2).
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block = before irr

dark blue = 1 hirr
light blue = 2 h irr
turquoise = 3 h irr
green = 4 h irr

red = 5 hirr

dark organge = 6 h irr
light orange = 7 h irr
yellow = 8 h irr
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.CO’photodesorption rate

. scales with the flux of the
MW H, discharge lamp, i.e. .
no local heating. |
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‘The final value for the photo _
. desorption rate is not
sensitive to layer thickness,
i.e. not substrate mediated." .+
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Expenmental Checks 2

; Not a thermal effect '
Immediate onset TPD S|gnal upon |rrad|at|on

No photo processmg e |
" After 8 hrs.of irradiation < 0. 2 % CO2

-~ : Not a substrate effect

-

. Bilayered experiments (C'80/C160) with several . *
., =~ top Iayer thicknesses show that process is -
+ restricted to top layers. Y ~

: Independent of ice thickne unti.l
Rk sub monolayer S|tuat|on e

| 'CO photodesorps N does not (< 2. 10 4)
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Fig. 2. Gas chromategram showing a rich variety of amino acids and other
compounds generated from a photo-processed ISM ice, containing H,O, CH;0H,
NH;, CO and CO,. (Taken from G.M.M. Care et al, Nature 416 (2002) 403.)




-Lik,e'ly photodeso[ptio.n;r'ne.chanis'm..

F16G. 1. Potential curves for the different electronic states of CO. B * ’




Consequences for the models

» - Photodesorption rate orders of magnitudes . . \
* higher than assumed so far in astrochemical .. = -
~+models > explains gas phase COat . . =
-~ temperatures below accretion temperature. -

-~ With this excitation
mechanism other

“ice species should
. photodesorb as well.

o

~*And In addition
:1€0 co-photodesorp-
~-tidbn may become
-~ possible. . e
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.Chemical reactions
In interstellar ices

' Fuchs et al., A&A (2007)subm|tted '
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. UHV setup - SURFRESIDE
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CO — HCO — H,CO — CH30 —» CH;0H
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Qualitative conclusions

ol 'ln.dependent experiments p_erformed for 12-20 K, 5.5-70
* ML, H-flux between-1012 - 1 0'* H-atoms cm= s™. ST
>4 Optlmum reactlori rates between T =13 =15 K.

» - - - Results put an end to Watahabe-leaoke dlscussmn i
> For i ices thicker than 10 ML no relevant thlckness

dependence is observed
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Problems to take into account

> .' How about the surface exact Iayer th|ckness / density : ; |
and layer homogeneity 2 -~ e o
Pt " Transformlng RAIRS spectra |nto surface parameters i
is not that trivial. LI e 2
- How well speclfled is the H-atom flux 2 How about
- H-atom recombination and .hydrogen poisoning ?°
> . How layer specific are reactions ? : ‘ 43
. How about the temperature of thie H-atom Ream ?
St [ th|s relevant below 300 K2 . |
‘::'Are Iaboratory data in this- useful&r astronomlcal
. . conditions ? Saturation, multi-atom processes, heatlng? |
. P '..' Very accurate c6ntrols necessary as well as S|mulat|ons '







'‘Bouwstenen leven ontstaan in het
heelal’

Uitgegeven: 30 oktober 2007 16:47
Laatst gewijzigd: 2 november 2007 09:26

AMSTERDAM - In het vacuum van de ruimte kunnen
ingewikkeldere moleculen ontstaan dan eerder door
wetenschappers werd aangenomen. Onderzoekers aan de
universiteit van Leiden wisten via een simulatie van het heelal
alcoholmoleculen te produceren.

De reactiviteit van moleculen in de ruimte
1S extreem laag. Chemische processen op
aarde verlopen sneller naarmate de druk
en de temperatuur hoger word:. De
omstandigheden in de ruimte zijn precies
omgekeerd.

Aminozuren

De vorming van organische verbindingen zeoals alcohol zijn
belangnjk voor het ontstaan van leven. Om die reden is het voor

.- »
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