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Fig. 2 The mass spectrum of products from the photodissociation of FeSe,”
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Table 1 Photodissocation charels and photodissociation efficiency of FeSe,™

Parent jons  Photolysis channel B, ZR ; Parent ions  Photolysis channel R; ER_,
FeSe,” FeSe,” +(Fe) .05 FegSe,™ FeSe,™ +(Se) 0.15
FeSe™ +(Se) LIS 020 FeSe,” +{FeSe) 013 032
FeSe,” FeSe,” + (Fe) 0.20 FeSe,” +{Fele,) o
FeSe* +(FeSe) 005 025 FeSe,* FeSe," +(Se) 0.15
FeSe,~ FeSe,” +(Se) 007 FeSe,* + (FeSe) 0.04
FeSe," +(FeSe) 025 043 FeSe,” +(Sey) 004 04l
FeSe™ +(FeSe) 07 FeSe,” + (FeSe,) 0.07
FejSe,~ FejSe " +(32) 0.30 Fele,” +{FeSe,) 0.11
FegSe,” + {FeSe) 010 FeSe,* FeSe.* +(Fe) 021
FeSe,” +(FeSe)) 002 047 FeSe," +(FeSe) (1314
FeSe,™ +(FesSe;) 0.05 FeSe,* +(FeSe) 005 038
FeSe,” 4 [FeSe,) 0.03
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Fig. 3 Posible structures of FeSe,”
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Table 2 The optimization result of FeSe,” {length/nm, angle/(?), energy/Hartree)

Symmetry  Electronic state  Geometry pammeters Mulliken population analysis  Total energy

D, B, Fe—Se 02538 Fe—Se 02719
Fe—Se-Fe 67.756 Fe—Fe 0.0055 ~264.9646

Cy A, Fe~Se 02392 Fe—Sec 2389
Fe—Fe 0.2426 Fe--Fe 0.1260 —264.9734
Fe~8e—Fe 60.5941
Se—Fe—Fe 352530
Se—Fe—Fe—Se 142428
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Fragments FeSe,” FeSe™ Fe Se
E/au —ML5M3 —2557483 - 1232534 —9.11&4

BB T 24 93 5 Je B B B AR B 88 D
D =Ey(FeSe")+ Ey{Se) ~ E(FeSe; ™)
D,=E,(FeSe,") + Ey(Fe)— Ey(FeSe,")
# B3LYP/LANLIDZ 341 T i+ 5 18 2 49 % R4k JL1 34 2 69 Hatree — Fock SR A, TT4E-
D,=0.1087(Hartree) ~ D,=0.1457(Hartree)
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Formation and Photodissociation of Iron—Selenium Clusters

Chen Yunging Xing Xiaopeng Liu Peng
Zeng Rong  Gao Zhen™ Zhu Qihe
{State Key Leboratory of Melecular Reartion Dynamics, Center for Molecular
Science, Institite of Chemistry, Chinese Academy of Sciences, Befjing 10008%)

Abstract Fe—Se binary cluster ions producsd by direct laser ablation, were studied with a tan-
dem time—of—{light mass spectrometer. It was found that FeSe,*, FeSe, ,* in cluster cations,
FeSe~, FeSe ., in cluster anions were main compositions of binary cluster ions. The
photodissociation of cations FeSe,* showed that FeSe *, FeSe _,* were main photofrapments,
confirming their special stablity. The possible structures of FeSe,* were @loulated by Density
Function Theory {B3LYP/LANL2ZDZ).
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