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a en Magnetisme, Katholieke Universiteit Leuven, Celestijnenlaan 200D, B-3001 Leuven, Bel-gium.Cerium oxide is one of the most rea
tive rare earth metal oxides and is 
ommonly used as a support material for metals and metal oxidesin heterogeneous 
atalysis. In many 
ases it is not 
hemi
ally inert, but dire
tly parti
ipates in the 
atalyti
 pro
ess. The well-knowndif�
ulty of quantum 
hemi
al approa
hes for f-element 
ontaining mole
ules remains unresolved. In order to investigate the ele
troni
and geometri
 stru
ture and deliver ben
hmark vibrational frequen
ies for testing the a

ura
y of density fun
tional theory 
al
ulations,infrared photodisso
iation spe
tra of rare gas tagged binary (CeO2)(VO2)+,(CeO2)(VO2)+2 and (Ce2O3)(VO2)+ 
lusters are measuredin the 400 to 1200 wave number range. The �rst 
luster 
ontains no ele
tron in either the Ce-f or V-d orbitals. As the number of valen
eele
trons is in
reased,the question arises, whi
h orbital the additional ele
trons prefers, i.e., whi
h atom is preferentially redu
ed. Thepresent results are 
ompared to the previously determined stru
tures of the respe
tive monometali
 oxide 
lusters.


