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Fig. 1. Time-flight mass spectrum(t/i s) of
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Table 1. Symmetries, Electronic State and Total Energies (eV) of
Anionic Structures of Sulfur Cluster Shown in Figs. 2 and 3

N n
3 2a Cx B, —3250828862 | 11  3b C B —119192.72163
4 Ca B, —4334380440 | 12 3¢ C A —130028.27870
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N n
5 2 G B 5417927168 || 13 G B —140863.82761
6 G B -6501495475 || 14  3e G A —151699.37245
7 2 (o 2AYs —7585057604 || 15 G B —162534.91292
2 G B —75850.46502 || 16 G A —173370.45231
8 2 G A -86686.01448 || 17 G B —184205.93408
2h G B 8668600958 || 18 G A —195286.42080
9 2 G B -97521.60911 || 19 G B —205877.04762
10 3a C A -108357.1684 || 20  3f C A —216712.57912
2 3 i i j A & ik ij jk
° O ijk jkl °
Table 2. Geometrical Parametersfor the Anionic Structures of Sulfur Chluster Shown in Figs. 2 and 3

The Parameter r;; Denotes the Bond L ength Between Atomsi and j in Angstrom A
The Parameter € Denotes the Bond Angle Formed by Bond ij and jk (°)
The Paramter 6;,y Denotes the Dihedral Angle Between the Planes Formed by the Atomsijk and jkI (°)

N

3 2a r,=2.04, 8,,,=116.10

4 2b 1,=2.02, 21,:=108.76, 61224=180

5 2 r,=2.02, 1,,=2.15, 0,5,=103.09,  8,=112.32, 01,2,=106.78

5 o r,=2.02, 1,5=2.09, r4=2.21, 1,:=113.89, 8,5:=11212,
0128033,  03,5=84.93

; oo r,=2.03, 1,5=2.16, ry=2.11, r,=3.09, 1,3=11053,
8,5,=10751,  €4,5=110.88, 0122=10105,  §,3,5=84.76

; o r,=2.02, r,=2.14, ry=2.12, @1,3=113.66, ,5,=11161,
83s=11181,  Opa=—6967,  Oys=—80.98

g 2 r,=2.02, 15=2.14, ry=2.12, rs=2.10, 8,=112.71,
8710807,  23,5=11004, O1204=—9812,  Opus=—9319,  Oes6=—091.93

g on r,=2.02 1,,=2.15, ry=2.11, rs=2.10, 8.,3=11223,
£2=11009,  8,,5=10951, Op=—8L44,  Ops=—7994,  Ouse=—7835
r,=2.02, 15=2.14, ry=2.12, rs=2.10, 81,5=112.62,

9 2i 8,5=11025,  2,5=100.97, 05710975,  Oppp=-8061,  Oypus=—8302,
a56= —81.09
r,=2.02, 1,,=2.15, ry=2.11, rs=2.11, res=2.11,

10 3a 8711259, €,5,=110.25, 845=11000,  €,5=109.70, Orpp=—77.22,
5= —8139,  Ozsc=—8050,  Ousr=—80.77
r,=2.02, 1,,=2.15, ry=2.11, rs=2.11, res=2.11,

1 3b 8711247, 2,,=11002, 05=10085,  €,5=109.42, 57=10951,
Oup=—T750, 0Ops=—8149,  O3s=—8L13, s=—8053
r,=2.02, 1,5=2.15, ry=2.11, rs=2.11, ree=2.11,

» 2 re=2.11, 81,5=112.40, 8,5:=10096,  ©4,5=109.78, 8,55=109.33,
85=10034,  Oup=—T845,  Ops=-8143,  Ogsc=—8048,  Gyse=—80.62,
Bes76= —80.89
r,=2.01, 1,,=2.15, ry=2.11, rs=2.11, res=2.11,

3 ad re=2.11, 8,,5=11253, 0,5,=100.04,  @4,=109.83, @456=109.45,
257=109.36,  &55=109.28, Op=—7739,  Op=—8000,  Gase=—79.88,
Ouser=—80.18,  Gserg=—79.69
Ry,=2.01, 1,5=2.15, ry=2.11, rs=2.11, re=2.11,

u % re=2.10, re=2.11, 8,5=11238,  ©,5,=109.89, 3,5=10961,
85=10017,  €55=109.20, 85s=109.04,  Opp=-7816,  Oys=—80.93,
Oyze=—8028,  Ouser=—8077,  Ossrg=—8084,  Ogzee=—80.60
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Structural Stabilities of Small Cationic Sulfur Clusters

CHEN Ming-Dan LIU Ming-Hon LIU Jian-Wen JAO Yu-Cai ZHANG Qian-Er
(State Key Laboratory for Physical Chemistry of Solid Surface,
Department of Chemistry, Xiamen University, Xiamem 361005, China)

Abstract
Several isomers of sulfur clusters were acquired by means of geometry optimization and frequency

calculations of the B3LYP DFT approach. According to the total energies, the most stable S, (n=9 13)
isomers are of helical configurations. The helical §, (n = 14 20) structures are aso calculated. Most of the
anionic clusters are of chain configurations that are completely different from those of the corresponding
neutral and cationic clusters in which the ring clusters are in higher total energy.

Keywords: anionic sulfur clusters, isomers, §, , BALYP, density functional



