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k-Gesells
haft, 14195 Berlin, Germany.Transition metal 
lusters are frequently used as model systems for low 
oordinated sites of extended surfa
es and their study 
an providevaluable insights into the me
hanisms of heterogeneous 
atalyti
 rea
tions. In many 
ases, however, there is still a la
k of informationon their stru
tures and the relationship between stru
ture and 
hemi
al behavior.Size sele
tive spe
tra of neutral and 
harged 
lusters in the gas-phase 
an be obtained by 
ombining resonant photodisso
iation withmass spe
trometri
 dete
tion. This prin
iple is used here in the far-infrared using the Free Ele
tron Laser for Infrared eXperiments(FELIX) as an intense and widely tunable radiation sour
e to indu
e multiple photon disso
iation (MPD) of weakly bound 
omplexesbetween the metal 
lusters and rare gas atoms. The far-IR spe
tra obtained are unique for ea
h 
luster size and are true �ngerprintsof the 
luster's stru
ture. The 
omparison with IR spe
tra 
al
ulated using density fun
tional theory allows determination of theirstru
tures and to obtain insights into the growth me
hanism. The 
apabilities of stru
ture determination via far-IR MPD spe
tros
opyare demonstrated for 
ationi
 rhodium and neutral gold 
lusters.


