57 1 2008 1

1000-3290/2008/57 01 /0387-05 ACTA PHYSICA SINICA

Vol.57 No.1 January 2008
(©2008 Chin. Phys. Soc.

13 12 124
1 200433
2
3 200433
2007 4 21 2007 5 11
C21 21
C21 Chem . Phys. Lett. 364 213 2002 .
PACC 6148 7115Q
1.
1 6
l ”
12
z C60
3 C21 E-chart
4
2.
* 10574030 O

T .E-mail xjning@ fudan. edu. cn

1 5—11

C21
Zhang "



388

8
At
old
v
vnew 14 15 .
U:}ew — l _ 6 12 'U{')ld + 61/2 UT g
i =x y z 1 q
o' € 300 K
0 01 . ! r
300 K
16 0K
300 K
I
p ‘
N
P, T N
€ G C, 3000 300
P Py C18—C36 "
1
12 C T
Cl ‘ 1 Pl 1]
T
C, G .
3. C21
C21

“ ” 2.5nnl

CI_PI_CZ_PZ_C3 2] 0.8 nm



389

Brenner 100
18 Verlet
0.21s 1 g At - -
0.1  1.3ps.
5000 K 50 50 C21 2500 K
34 .
3000 300 3000 K
PEPA
2 E-chart. 3 a — ¢ E- 200 ns
chart
-6. 20
-6.25 | -
> 6.30 | :;‘:—_
< = 21
& -6.35 e
—-6. 40 - ::;—:;
_6' 45 i 1 1 1 1 1 1
0 40 80 120
Rk
200 ns
2 C21 E-chart
200 ns
3 192 79 am
21 chart 2

1%
E-chart

200 ns

0K

Lorentz-Berthelot

1.01 x 10° Pa
Brenner

Lennard-Jones
23

5000
2500 K
2500 K.
2500 K
1] 1 0 K
2
4 12
3 a
2500 K
E-
E-chart

(F)

3
13

h IPR



390 57
C60
12 A2 PEPA/eV
1 -6.44511 Stone-
10 2 oaaam Wales GSW * c21
g 5 6 40604 E-chart 5 GSW
6 —6.40019
g 7 -6.37528 21
] 8 -6.37509
9 -6.36998
10 -6. 36831
4 11 -6.36232
—6. 36101
-6.0
4 C21
-6.1F
E-chart E 6.2 _
2500 K =
- 6.3}
" —6.4
,6. 5 1 1
E-chart GSW
E-chart 5 GSW E-chart
Zhang 2002 Brenner 4.
3 J 13
-6.39357 eV E-chart
14 15
0.0027% . E-chart
2 3 h 31
C60 1, IPR »
C21
3 h
- 6.42004 eV E-chart
31 - 6.44421 eV E-
chart - 6.44511 eV
Kirkpatrick S Gelatt C D Vecechi M P 1983 Science 220 671 5 Metropolis N Rosenbluth A W Rosenbluth M N Teller A H 1953

AW N =

Manolopoulos D E - Fowler P W 1992 J. Chem. Phys. 96 7603

Li P Ning X J 2004 J. Chem. Phys. 121 7701

Li P 2006 Dissertation Fudan University p80—86
80—86

2006

J. Chem. Phys. 21 1087

Deaven DM Ho K M 1995 Phys. Rev. Leit. 75 288
Wales D J Scheraga H A 1999 Science 285 1368
Freeman D L Doll ] D 1985 J. Chem. Phys. 82 462



1 391
9 Lee ] Scheraga H A Rackovsky S 1997 J. Comp. Chem. 18 18  Brenner D W 1990 Phys. Rev. B 42 9458
1122 19  Sheng Y Ning X J Li P2004 J. Chem. Phys. 121 2013
10 ZhouT Bai W] Cheng L] Wang B H 2005 Phys. Rev. E 72 20  Sheng Y Ning X J 2004 Acta Phys. Sin. 53 1039 in Chinese
016702 2004 53 1039
11 Cai WS Shao X G2002 J. Comp. Chem. 23 427 21 Wang Y Li P Ning X J 2005 Acta Phys. Sin. 54 2847 in
12 Ning XJ Qin QZ 1999 J. Chem. Phys. 110 4920 Chinese 2005 54 2847
13 Zhang C Xu X Wu H Zhang Q 2002 Chem. Phys. Lett. 364 22 WangY Zhuang ] Ma M Z Ning X J 2007 J. Mol. Struc.
213 THEOCHEM 807 201
14  Riley M E Coltrin M E 1988 J. Chem. Phys. 88 5934 23 Allen M P Tildsley D J 1987 Computer Simulation of Liquids
15 Sheng Y LiP Ning X J 2004 Chin. Phys. Lett. 21 2012 Oxford Clarendon Press p20
16 Raff LM 1991 J. Chem. Phys. 95 8901 24 GaoJ LinZZ Ning X J2007 J. Chem. Phys. 126 174309
17 WeiW Wang Y Gong X F Ning X J Acta Phys. Sin. in 25 Austin S ] Fowler PW  Manolopoulos D E Orlandi G = Zerbetto F

Chinese

1995 J. Phys. Chem. 99 8076

A quasi-dynamics method for searching for cluster isomers *

Zhou Shi-Yun'
1 Institute of Modern Physics
2 Applied Ion Beam Physics Laboratory

Wang Yin' 2
Fudan University ~ Shanghai
Key Laboratory of the Ministry of Education

3 Department of Physics Fudan University

Received 21 April 2007

Abstract

Ning Xi-Jing' * ¥
200433 China
China

Shanghai 200433 China

revised manuscript received 11 May 2007

A quasi-dynamics method is developed to search for cluster isomers and can quickly produce isomers which are probable in

gas-phase growth under common experimental conditions. We studied the spectrum of C21 isomers by the method and performed

molecular dynamics simulations on the clustering processes of 21 isolated carbon atoms in helium buffer showing that the isomers

formed in the dynamical process at higher probabilities are all contained in the isomer spectrum obtained by the method. The

potential energy of the most stable configuration in our spectrum is much lower than that obtained by the genetic algorithm
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