
SUPEROXIDE PHOTOELECTRON ANGULAR DISTRIBUTIONS: VIBRATIONAL DEPENDENCE AS A CON-SQUENCE OF BORN-OPPENHEIMER BEHAVIORRICHARD MABBS, MATTHEW VAN DUZOR, FOSTER MBAIWA and JIE WIE, Department of Chem-istry, Washington University, One Brookings Dr., Campus Box 1134 Saint Louis, Missouri 63130, USA;STEPHEN GIBSON, STEVEN CAVANAGH and B. R. LEWIS, Researh Shool of Physial Sienes andEngineering, The Australian National University, Canberra, Australian Capital Territory 0200, Australia.For atomi anions the photoeletron angular distribution (PAD) is a signature of the bound exess eletron wavefuntion. However, evenfor relatively simple moleular anions the relationship between the detahment orbital and the PAD is more ompliated. We demonstratethis with a series of near threshold photoeletron images for superoxide detahment, reorded over small photon energy inrements. Thehighest oupied, �g orbital has a strong resemblane to an atomi d-orbital. Detahment from the superoxide anion via the O2(X 3��g ,v0) O�2 (X 2�g , v00 = 0) transitions reveals that the eletron kineti energy dependene of the PAD resembles that of atomi anions.However, there is also a lear dependene on the vibrational energy deposited in the neutral O2. Comparison with theoretial alulationsreveals that this dependene is not due to non-adiabati effets. Instead it arises in the hange of the eletroni transition moment arossthe X�X band, a diret onsequene of the parametri dependene of the �g orbital funtion on the internulear separation.


