Vol. 23 No. 3
2002 3 CHEMICAL JOURNAL OF CHINESE UNIVERSITIES 428~431

Ag/Se
Ag  Se

( s s , 100080)
Ag/Se
; Ag  Se . Ag/Se ,
: [(Ag,Se),Ag™ ], [(Ag,Se),Agi J; : [(Ag:Se),AgSe™ ], [(Ag.Se),AgSe; ],
[ (Ag:Se),Se™ . s Ag/Se Ag/S
Ag  Se s AgSe, (n=4~9) AgSe, (n=4~7) s AgSe,
s n=4, 6
0657. 6 A 0251-0790(2002)03-0428-04
[1~4] [5~9] ) (3d"4s', d
) s S Se (Ag,S, Ag,Se). s
Ag/sﬁoml;ﬂ . s
’ . Ag/Se
Ag Se . VA
1
4 . Nd : YAG
(532 nm, 10 Hz) 50 cm
( 1X10"~1X10* ___D
W /cm?). ( 99%) D ) L
( 996) Sample 1 Sample 2 T
TOF , o
3.0m s
Fig. 1 Laser double ablation reactor
s 248 nm s
(LDAR)(
D . o TOF 1 2, 2
s 2 1

: 2000-03-08.
( : 29773054)

(1939 ) , , . E-mail; Gaoz@mrdlab. icas. ac. cn



No. 3 : Ag/Se Ag  Se 429

, ) (CFRS)M,
2, 1

2
2.1 Ag/Se

2 Ag/Se , Ag/Se

a,b,c.,d ; e, f, g, h,i
Ag,Se , . ,
[(Ag.,Se),Ag"] , ; , [(Ag,Se),AgSe ] ,
, Ag +1, Se —2,
Ag 4s Se 4p s
b, c,d f, g, h,i , (Ag,Se)
Ag/S L . [(Ag,Se),Ag”] , (Ag,Se);Ag"
, [(Ag,Se),AgSe ] , (Ag,Se),AgSe” ,
Cu/SH, Ag/SH11 Cu/Set™ 2 ,

™ (A3 Ags ne(AgsSeduhgSe™
mlAg:Se).1Agd nt( AgsSe).Se—
ne{AgySeXt . ng(AgiSe), AgSer
na (Ag:Se)AySe  (AgiSe).Ser
6 m{AgySe ). AgSey
3
gtesatdose o, N
PN S, Y - . o 7 s
[ 5200 1 000 1 500 2 000 2 500 0 506 1 000 1 500 2 o0 2 500
mfiz mlz

Fig. 2 TOF mass spectra of Ag,Se,, (A) and Ag,Se,. (B) cluster ions

The molar ratio for Ag : Se in the samples is 1 : 1.
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Fig. 3 The mass spectra of products from the photodissociation of Ag;Se; (A), Ag;Se” (B) and Ag,Se" (C)
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Table 1 The bond length. overlap population, Mulliken charge of Ag;Se™ at B3LYP level
Bond length/nm Mulliken population Mulliken charge
Method Symmetry
Ag—Se Ag—Ag Ag—Se Ag—Ag Ag Se
B3LYP Cio 0.257 5 0.384 0 0.249 8 —0.024 1 0.347 1 —0.041 3
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Fig. 5 TOF mass spectra of laser double ablation
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Mass Spectrometric Study of Ag/Se Cluster Ions and
Reaction of Ag and Se Clusters

XING Xiao-Peng, ZHAO Xiang, ZHANG Xia, GAO Zhen”

(State Key Laboratory of Molecular Reaction Dynamics. Center of Molecular Science .,

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

Abstract The time-of-flight mass spectrometry was used to study Ag/Se cluster ions produced by
laser ablation of solid samples, and a Laser Double Ablation Reactor was used to study the reaction of
Ag and Se clusters. In Ag/Se binary cluster ions produced by laser ablation, [(Ag,Se),Ag” ],
[(Ag,Se),Ag; ] are main compositions of positive cluster ions, while [(Ag,;Se),AgSe™ ],
[(Ag.,Se),AgSe; ], [(Ag,Se),Se” ] are main compositions of negative cluster ions. The photolysis
rates of positive cluster ions is higher than those of Ag/S clusters. During the laser double ablation
experiment, the AgSe, (n=4—9), AgSe, (n=4—7) were detected. In the series AgSe,, the ions
AgSe; ., AgSe; are comparatively abundant. It seems that the clustering mechanisms in the two pro-
cesses are different.
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