54 6 2005 6
1000-3290/2005/54 06 /2552-05

ACTA PHYSICA SINICA

Vol.54 No.6 June 2005
(©2005 Chin. Phys. Soc.

PACC 0500
1.
. Boltzmann
Boltzmann
2
K

4

56

" 973

209

"E-mail  zgzheng@bnu. edu. cn.

8 18

(2000077304
20020027011

2004

11

100875

81006

78

200120

KS



2553

3.
x
L N
R 1 P, x
N=2
N 9
H = my, /2 1
=1 lrl =2R
m; l v;
- Vi = 0} a
L
i N 1
v, v + v—-v .T
i P, «x
M.
vj%vj+ﬁ v,—v .7 2 =P,
M; =2m;m;/ m; + m; r=r/lrl 5
r=r-r,
P, x =0
3
N=2 K
9
2 N=2 L=10 m, = m,
0 xyz €& OL 0L 0L
" ' . x€ 0
. R L-R L . x€ 3R L-3R .R
’ 2a—d
3R=L-3R R=R.=1/6
L
R, =5/3=1.666 . R

3R L-3R L-R
" . x=R L-R
é) B




2554

54

0. 0010 ; ; ; . . .
R=0.1 @ R=0.5 (b)

0. 0005

P

0. 0000
0

0. 0010
R

0. 0005

P

0. 0000
0

0. 0010

0. 0005

P

0. 0000
0

0. 0010

0. 0005

P

=
=
S
=
S

Px)

ky T/my.

mi = — myi+ & 1 3



Franzosi R Pettini M and Spinelli L. 2000 Phys. Rev. Lett. 84
2774
Casetti . Cohen E G D and Pettini M 1999 Phys. Rev. Leit. 82
4160

6 2555
Ar ¢ a=2
4
4
108 . D R
R 10° 1 D R>0.6
3
10* + S
103 H
- 5.
f
4 D
O<a<? a=1
D a=2
D
4
100:1 L =25 3
At
E
1 Reichl L E 1980 A Modern Course in Statistical Physics  Austin Caiani L Casetti L. Clementi C and Pettini M 1997 Phys. Rev.
Univ. Texas Press . Lett . 79 4361
2 Krylov N S 1979 Works on the Foundations of Statistical Physics Casetti L Clementi C and Pettini M 1996 Phys. Rev. E 54 5969
Princeton  NJ Princeton University Press 7 Li H Cao Z and Hu G 2003 Phys. Rev. E 67 041102
3 Zaslavsky G M 1987 Chaos in Dynamic Systems London Harwood 8 Munakata T and Hu G 2002 Phys. Rev. E 65 066104
Academic Publishers 9 Zheng Z Hu G and Zhang J 1996 Phys. Rev. E 53 3204
4 Zheng 7. G 2004 Spatiotemporal Dynamics and Collective Behaviors in 10 HuG Zheng Z Yang L and Kang W 2001 Phys. Rev. E 64
Coupled Nonlinear Systems Beijing Higher Education Press 045102
2004 11 Gendelman O V and Savin A V 2004 Phys. Rev. Lett. 92 (074301
Dhar A 2001 Phys. Rev. Leit. 86 5882
5 Palmer P G 1982 Adv. Phys. 31 669 Dhar A 2001 Phys. Rev. Lett. 86 3554
6 Franzosi R and Pettini M 2004 Phys. Rev. Lett. 92 060601 Savin A V' Tsironis G P and Zolotaryuk A V 2002 Phys. Rev.

Lett . 88 154301


Absent Image
File: 0


2556 54

Dynamics and statistics in few-body hard-ball systems ™

Fu Wen-Yu Hou Xi-Miao He Li-Xia Zheng Zhi-Gang'
Department of Physics  Beijing Normal University ~Betjing 100875  China
Received 18 August 2004 revised manuscript received 8 November 2004

Abstract
The dynamic and statistical properties of several hard balls restricted in a box are studied. The collision distribution in
configuration space is main object of the research. Numerical simulations indicate that the distribution function is uniform
horizontal line when the radius of balls is very small. This uniform part decreases with increasing size of the balls and a
double-peak distribution is found when the radius exceeds a critical value. Brownian motion is simulated by using hard-ball
systems. It can be found that the mean square displacement is proportional to the square of time 1i.e. the transport process is

dominated by ballistic transport rather than a diffusion behavior.
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