OBSER/ATION OF COMPETINGPATHWAYS IN THE RELAXATION OFICI* IN A He SUPERSONIGEXPANSION

JOSHW P. DARR and RICHARD A. LOOMIS, Department of Chemistry, Washington University, One
Brookings Drive, CB 1134, Saint Louis, MO 63130.

Collision-inducedrelaxationof ICI* anddiffering cagingmechanism®f electronicallyexcited ICI* within He- - -ICI* complexesare
investigated using laserinducedfluorescenceand two-laser pump-probespectroscop It is found that collisions of He atomswith
moleculepreparedn theshort-livedICI(B 3II,.. v =3) rotor statesoccurson timescalesuficient for vibrationalrelaxationdown to the
long-lived ICI(B,v/=2) rotor states|t is alsoshovn thatwhenlinearHe: - -ICI(X ! £ ,v'=0) complexesarepromotecto the continuum
of statescorrelatingwith the repulsive, inner wall of the ICI(A ®II;) potential,the dissociatinglCI(A) moleculeundegoeskinematic
one-atomcaging, ejectingthe weakly boundHe atom, and re-stabilizingthe moleculein high lying vibrationallevels within the A
electronicstatewith very little rotationalexcitation. Featuresassociatedvith transitionsof the linear He: - 13*CI(X,v’=0) comple to
intermolecularstatesassociateavith the ICI(B) diabatthat are coupledwith thosein the ICI(B') adiabatformed by an avoidedcurve
crossingare also obsened in laserinducedfluorescencespectra. The ICI* moleculeswithin the excited statecomplex undegoesa
non-adiabatione-atorrcagingmechanisniorming 125 CI(B,v') productswith little rotationalexcitation.



