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Fig. 1 TOF mass spectra of n(Cu)/n(Se) cluster cations
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Fig. 3 TOF mass spectra of products from the photodissociation of some cluster cations Cu.Se,
Table 1 The photolysis channels and rates of Cu.Se,

Patent cation Photolysis channels R Z R; Patent cation Photolysis channels R Z R;
CusSe* CuSe® + (Cu) 0. 054 0. 054 CusSe3 CusSe; + (Cu) 0. 047 0.722
CusSe’ CuzSe’ + (Cu) 0.552 0.706 CusSe’ + (CuzSe) 0.535

CuSe" + (Cuz) 0. 045 CuzSe” + (CusSe) 0.140
Cu3z + (CuSe) 0. 091 CusSed CusSez + (CuSe) 0.112 0. 883
Cu” + (CuzSe) 0.018 CusSes + (CuzSe) 0. 088
CusSe} CusSe’ + (CuSe) 0. 431 0. 639 CusSe’ + (CusSez) 0.570
CuzSe” + (CuzSe) 0.208 CuzSe” + (CusSe) 0.114
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D, = Eur(CusSe" ) + Eur(Cu) - Enr(CusSe” ) = 0.111 Hartree
D, = Eur(Cu; ) + Enr(CuSe) - Eur(CusSe” ) = 0.143 Hartree
Ds= Eur(CuSe’ ) + Eur(Cuz) - Eur(CusSe’ ) = 0.209 Hartree
WAR, Di< D.< Ds, HGMESER A FAHA.
Table 2 The geometrical structures of CusSe’

S Geometry Parameter Mulliken charge Overlap population Total Cnergy/
mmet
Y i Cu—Se/nm £ Cu2SelCu3 Cu Se Cu—Se Cu—Cu Hartree
D3p 0.2328 - 0. 446 1 - 0.338 4 0.3052 - 0.0229 - 597.521
Cio 0.234 6 90. 50° 0.336 0 - 0.008 1 0.278 5 - 0.033 4 - 597.536
Table 3 The HartreeFock energy of the Cu/Se fragm ents
Fragment CuszSe’ Cu Cu3 CuSe CuSe” Cuz
E/Hartree - 401.308 - 196.117 - 392.016 - 205.376 - 205.019 - 392.308
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Fig. 5 The geometrical structure of the CusSe: cluster
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Table 4 The bond length, overlap population, Mulliken charge, total energy of [ CusSe: ]” cluster at BSLYP level

Bond length/nm Ovelap population Mulliken charge Total energy/
Symmetry Cul — Se2 Se2— Cu3 Cul — Se2 Se2— Cu3 Cul Cu3 Se Hartree
Ca 0.2327 0.238 7 0.2853 0.274 8 0.052 2 0.2449 - 0.0159 - 999.197
Con 0.238 8 0.2337 0.2557 0.269 6 0.109 4 0.2243 - 0.0033 - 999.204
Do 0.2373 0.2309 0.248 7 0.3256 0.267 7 0.3477 - 0.3293 - 999.169
D 0.248 6 0.233 2 0.197 4 0.319 0 0.248 4 0.4100 - 0.2827 - 999.192
Table 5 The bond angle parameter( °) of the [ CusSe: | cluster at BSLYP level
Symmetry C2o Can Don D

Z CulSe2Cu3 94.36 85.35 125. 84 138. 64

£ Cu3Se2Cu4 85. 45 80. 53

Z Se2Cul Se5 161.90
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Formation and Photodissociation of Copper-selenium C lusters

CHEN Yun-Qing, XING Xiao-Peng, GAO Zhen , ZHU QrtHe
(State Key Laboratory of Molecular Reaction D ynamics, Center for Molecular Science,

Institute of Chemistry, Chinese Academy of Sciences, Beijing 100080, China)

Abstract The formation and photodissociation of Cu/Se binary clusters were studied on the laser ablation
tandem time-of-flight m ass spectrometer. It was found that the cations [ Cu(Cu2Se), ] and [ (Cu:Se).]",
the anions [ CuSe(Cu2Se) ', [ (Cuz2Se).Se] were the main products. In the photodissociation experiment
of CusSen, [Cu(CusSe).] and [ (CusSe).] were the main products. The structures and photodissoct
ation channels of CusSe”, CusSe; were studied by using a kind of “DFT” method, in which the LANL2-
DZ basis was used.

Keywords Cu/Se cluster; Laser ablation; Tandem time-flight mass spectrum; UV photodissociation;
Density function theory (Ed.: F, X)



