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Vibrational Relaxation in Solld SO2

{_Aagalon, E. Castelluca, R. Rignini, @ 8. 3amv
Diparimento ai Chimica, Universita’ ai Firenza., SIRENZE. haly

Vibrational reiaxation and depnasing ct crysial anonons and vibrons nave ceen Ne
opject of considerable interest .n recent years ] The :emperature cepencence Of
viorauonal banawidths can te regarged 3s 3 Inucal siep for :gsling current neanes an
annarmonicity 1n molecular crystais.

Recently ~e have ‘eponed an siccsecond nme rasaivea 2xpenments N simole
molecular onic crystals and given tovel arermauons as 0 :ne ‘abrauonal dJdecay
pracesses in these systems (2.3].

in most of the casas so ‘ar stuaiead ‘ne most 3Mficient gecay "oule ‘was ‘ound 10 be
througnh depopulaton of the vibrauonal ex&iens Ato tha iariice phonon maniiold invoiving
a third araer anharmMmanic couping.

The stuay of the pnonan rejaxation CyNamics in simoie molecuiar crystais sucn as S02
may. on the other nand. fter ‘uaner :guments a1 c:scussion as o ihe strength of the
annarmonic coupling coerficients 3ang ‘ne TQsl Jrobaoie -glaxanon patnways of 'he
vibrauonal excitauons.

in ‘act. Qeng :he Tolecule cnaracienzed Jy :nree nternal coorainates and 2y
\ntermolecuiar inleractions ‘weaker han o ine drevious cases. { is easier 0 assess ine

role of intramolecular coupling ana aeonasing in the aecay procasses.
We have measured the vidrational cecay tima of ine vyviorational exciton of solid SO2

by means af picosecond CARS in (he tamoerature range of 10 K to the meiting point { 196

K). Preiiminary resuits poin out the imponanca of gepnasing Processes involving the iow
frequency vp vibrauon in getermining "1e vy ynewiglth Qependence on lamperaiure.

Furher tme domain expenments on vo as weil as nign resoluton Raman measurements

which are 1 que course will help ctanfying oerter the reiaxation mechanisms in sold SO2.
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