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-"spac_'e, because once a molecule Is dlssomated there seems to*
He nq chance for the atoms to jom together again. . . _
PRl — Arthur Stanley Eddmgton (1926) W A
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l"le';. Td tlfled |n astronomlcal enwronments mcludmg .
(1s {d'éﬁ "f"’catlon CH Swmgs & Rosenfeld 1937), |
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(b) proto stellar object

(déss O)

(c) proto stellar object
(Class 1 o) 2)
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Molecular cloud chemistry
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Gas phase processes

Catiorme chain
Meuvtral chan
(Photocherni stry)

Comric—Tay procezies

Moleonles Accretion Diesorption

Dzt praine
Surface processes

Dzt prainz
FAH:= (")
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Molecular cloud chemistry : chemical networks
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Gas—phase processes
Kinetics favored by
— increazed denazity
— increazed terperature

AccreV \esorptlou

Surface processes

Accretion favored with
rezpect to dezorption

— prowth of dnst graine

_ , ,'|f|cantly |
Iarger than in typlcal
'imolecular clouds :

UOTewIgng

Dirty ices
Sublimation of icy
ETain mantles
—u rejection of many molecoles
in the gaz phaze, where gaz
phaze chemistry poes on

— zipnificant enrichment of
Eas phaze with molecules

proceszed on duzt prains




ellar object chemistry

Cosmic partl cle
accelerators

Bright stars

RS Surface processes
Gas—phase processes 3till at work
Enhanced by , Icy grain mantles
— increasing ternperatmre and denasity Sublimation one)
— additional iorization wovrces: -_________' DBLTAANGH ITIET TeE1an s
Condenzed matter chermiatry (1)
Dezorption
IR, 2}

Molecular —
EpECISE g
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Circumstellar debrs

— Azterpids, ices: rezervoir of material
procezzed during the previons epizodes
of planetary wystern formation

— Condenzed matter chemmiztry iz likely
to zlowly process fiurther the molacvlar
content of theze residnalz

- ——

ol P ME-PEH-‘-'-'

Cort Cloud

Cornet rezervoilr, to aome extent
reprezentative of the pre—stellar
conditicnz

— almoet no radiation field

— cold environment

...-.l_-.---- -

Diynarmical
interactions

Comet

Sorne cornets may adopt

an orhit with a penastron

paziage cloze to the Sun
— stronger radiation field
— Hgher teroperature

Cometary

bombardment

Flanets and satellites

— Rocky and icy matenial agregate
to formn planetesirnals

— Flanetezimal: add together to form
plaetz and zatellites

— Planetary compozition iz a function

onter planetz

of the locationin the planetary zyztem
— Typically, the heaviest material iz more
abundartt in the inner part of the zyztemn
— Lighter elernents are more abundart in




Atmosphere Fas—phaze chernistry

Bimaolecnlar proceazzes

Tihermolecnlar procezzes
Fhotocheriztry

Hydrosphere

Water—phase chemistry
Solvton cherniztry
(zolvatation, hydrolyais,
acidbaze proceazes..)

-.-___._BU|Id|ng blocks for the emergence of I|fe
--> connectlon Wlth Emmanuelle Javaux s talk
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Forfspeolflc condltlons chemlcal net@\rks heed to be
establlshed |n orde,r to P &
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j & Use the relevant fficient= for all elementary processef |

: E"

S Prlor rate coefﬂ(:lent determlnatlon IS ﬁcessary




& expleratlon mlssmns
. Use the relevant
_» Prlor o




‘,.__"aglne space mission desmns to determine rate e e e
2 oefflcrents .|n Sspace enwronments‘? For instance, photodlssoc1at|on T
.. constants usmg the Solar UV radiation field ‘

| ‘": .*'-.'_ 5 see for |nstance the LAMPS concept (M. De Becker L|SRI) or the’,
: more ambltlous VITRINE prolect (see Hervé (ﬁttln 's taIk) ; s

. Could we. envrsage to develop plasmon- based devices to monltor
' c 'emlcal_ reactlonswln s ace enwronments')

- ;_'surface plasmons technology in space mlssmn concepts (see the e

i talk of Karl Fleury & Serge Habraken) S
v b &
-‘ ;-.'-j} ,‘ 2 prean ’ : . :
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