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 anions the photoele
tron angular distribution (PAD) is a signature of the bound ex
ess ele
tron wavefun
tion. However, evenfor relatively simple mole
ular anions the relationship between the deta
hment orbital and the PAD is more 
ompli
ated. We demonstratethis with a series of near threshold photoele
tron images for superoxide deta
hment, re
orded over small photon energy in
rements. Thehighest o

upied, �g orbital has a strong resemblan
e to an atomi
 d-orbital. Deta
hment from the superoxide anion via the O2(X 3��g ,v0) O�2 (X 2�g , v00 = 0) transitions reveals that the ele
tron kineti
 energy dependen
e of the PAD resembles that of atomi
 anions.However, there is also a 
lear dependen
e on the vibrational energy deposited in the neutral O2. Comparison with theoreti
al 
al
ulationsreveals that this dependen
e is not due to non-adiabati
 effe
ts. Instead it arises in the 
hange of the ele
troni
 transition moment a
rossthe X�X band, a dire
t 
onsequen
e of the parametri
 dependen
e of the �g orbital fun
tion on the internu
lear separation.


