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The Anion Photoelectron Spectrometer Used

in Studying Binary Metal Anion Cluster *

Xing Xiaopeng, Liu Hongtao, Sun Shutao, Cao Yali, Tang Zichao™
( State Key Laboratory of Molecular Reaction. Dynamics, Center of Molecular
Science, Institute of Chemistry, Chinese Academy of Sciences , Beijing 100080)

Abstract A home-made magnetic-bottle time-of-flight anion photoelectron spectrometer ( PES) for the investiga-
tion of binary metal cluster geometry and electron structure is described. The photoelectron spectrometer is installed
near the first space focus of home-made reflectron time of flight mass spectrometer ( RTOFMS) , coupled with laser
ablation, pulse supersonic molecular carrier gas cluster source. The magnetic-bottle photoelectron spectrometer’s
resolution is about 0.1 eV for 1 eV photoelectrons. The adiabatic electron affinity energies of neutral clusters and
some features relative to their excited states can be obtained from the spectra, i.e., from the anion’s spectra, not
only the features of the anion but also the neutral clusters’ features can be investigated. The detailed design, con-
struction, and operation of the new zpparatus are presented. And studied PbM ™~ (M = Cu, Ag, Au) binary metal
cluster anions, the results give clear diagram about their structures and the bond interactions. The adiabatic elec-
tron affinity energies obtained by the photoelectron spectrometer agree well with the calculated results using relativ-
istic density functional theory( DFT) method. It show that this anion photoelectron spectrometer can be well used in
studying binary metal cluster anions in the experiment condition.
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Fig. 1 Schematic diagram of laser ablation reflectron time-of-flight mass-spectrometer and anion photoelectron spectroscopy
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Fig.2 Schematic diagram of anion photoelectron spectroscopy
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Fig.4 Photoelectron spectra of PbCu~, PbAg™ and PbAu -
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Table 1 Experimental and calculated results

E /eV*® E,(A) -E (X)/eV*™
PbM
Exp Cal Exp Cal
PbCu 1.05 1.10 1.22 1.35
PbAg 1.19 1.15 1.04 1.26
PbAu 1.32 1.21 1.91 1.98

* E_ is the adiabatic electron affinity of PbM(M = Cu,Ag,Au).
wr E,(A) - E, (X) is the energy difference between two
peaks( X,A) in PES of PbM ",
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