Vol.52 No.6 June 2003
(©2003 Chin. Phys. Soc.

ACTA PHYSICA SINICA

52 6 2003 6

1000-3290/2003/52 06 /1337-03

%
s
730070
2002 6 1
KP Kadomtsev-Petviashvilli
PACC 0340K 5235S 4735
1. 2.
1—9
Xy
10 11 213
% x
Korteweg de Possion
Vries KdV .

on 0 (e}

ot T ox u+8y’w =0 1
9 o @) cop __ 9%
1415 (az+”ax+”ay fu n dx O 2
o (§+u3+vﬁ)v+ia __ o
’ ot ox oy n 9y = Oy
| 8, ,2,,2),, 28 2
(ax+“ax+”ayp+1’7 ox toyl =0
7 Washimi ~ Ta- 4
niuni Kdv Kadomtsev > P
. . 18 . ~ 2t =n.—-n 5
Petviashvili . Nejoh ox~ 9y
¢ u’ 12 1w
" n,=e¢ ﬁZ 1—? %1—3?
B
uwv $n, cp x
Kdv KP
n=n"lny, n,=n"./ny, u
10247008 YS021-A22-018
NWNU-KJCXGC-215

duanws @ nwnu. edu. cn



1338

52
=u'/ KTJM " v =11 KTJM "™ ¢ = ¢/ KT,/ 1 2 4 0 5 &
M"™ ¢=9¢" kT.le 1= 1:'/41)[;l x=a'lky' y= KP
4 - ’ ’ 7 4 4 7 4 ’ ’ 3 2
Y1k p=p'lp,. n n,uw vt x oy < %—%+a¢la¢l 99331 +d8¢21:0
p/ . g S 85 877
T, k  Boltzmann 16
kTe/M 12 M w,:il - . s
Mot 12 Eol = a= 1+7Pc A-u + A-u pi-2p 4
0 0 p =
(OkT/nOe2 12 po=noT —u04+2/\—u0 ZUVBZ 21+ 7Bo -
b - A = uy
KdV 21+ 7Bo
2 KdV d_1+}'a,81)t—u0
212; B 21+ YBo
' 3.
% x
KP 16
) , & - ¢t
n=14m +cn, + 6 ¢1=¢,,,sechT
_ 2
U =uy+ @, + uy, + 7 6 =3cila  w=2 T/co
v =0+ oy + 8
- ! 2 A>u, a b d
b =p + b, + 9 A=,
2
p=l+q +py+ 10 A< ug uy/c<1 a
ﬁu—uo—zuio+‘ﬁlul+(2 Bl%"‘ﬂzu? + b d U=z
16
3 [ 4o ’ 13 73
pi=1-5{ E=b"e p=V2db" 7z 4 =
b]”
f=-3 et 16
2c
a( o 8¢ 8335) 1 2°¢
+3¢ 5 5+ 5 =0 17
E="x- X oF 853 Y
3 &y Z.
=9
=
¢ A 35 >0 18
6 — 10 1 —5
> 1 2 4 10* .
A 5 ] P Vv = EJ_wS{’S E— vt v d€ 19
pi= 7B 11 p=9¢ E-vit v
u, = A-u, P 12 v
n, = ¢, 13 KdVv
A - Uy zﬁ ‘81 Yo + 1 14 a¢ 3¢ a¢ a ¢ -0
3 2 or * ot oY
) ¢ x p=9¢ &-
1
85 ﬁ| A - Uy 87 15 1)/0‘[' v/O 1}/0 ) y



6 1339
23 KP 20 o= -1
Kp fu. fu=p
of(ou 9of u du o du +2 W p 2<p<4
a(at+ ox +8x3)_58—77220 20 p=1
c=1
1 Yan Z Y and Zhang H Q 1999 Acta Phys. Sin. Overseas Edition 8 11 Duan W S and Lii K P 1998 Phys. Plasmas 5 4160
889 12 Duan WS Zhao CY Wang B R and Wei R J 1998 Acta Phys . Sin .
2 Fan N G and Zhang H Q 1998 Acta Phys . Sin. 47 353 in Chinese Overseas Edition 7 721
1998 47 353 13 Duan WS Wang B R Wei R J 1997 Physics Letters A 224 154
3 Xia T C Zhang H Q and Yan Z Y 2001 Chinese Physics 10 694 14 Avons J 1979 Space Sci. Rev. 24 417
4 Lii K P and Duan W S 2000 Chinese Physics 9 81 15  Chian A C L and Clemmow P C 1975 J. Plasma . Phys . 14 505
5 Lou SY and Xu J J 1999 Chinese Physics 8 280 16 Das G C and Paul S N 1985 Phys . Fluid 28 823
6 Chen L L and Lou S'Y 1999 Chinese Physics 8 285 17 Kezi H Taylor R J and Barker D R 1970 Phys. Rev. Lett . 25 11
7 Lou S'Y 2000 Acta Phys . Sin. 49 1657 in Chinese 2000 18  Kadomtsev B B and Petviashvili V 1 1970 Soviet Phys . Dok 15 539
49 1657 19 Nejoh Y 1987 J. Plasma . Phys . 38 439
8 Li Z B and Pan S Q 2001 Acta Phys. Sin. 50 402 in Chinese 20  Infeld E and Rowlands G 1990 Nonlinear Waves Soliton and Chaos
2001 50 402 Cambridge University Press
9 Lin J and Wang K L 2001 Acta Phys. Sin. 50 13 in Chinese 21 Chen X N 1989 Phys . Fluid A 1 2058
2001 50 13 22 Chen X N and Sharma S D 1997 J. Fluid Mech . 291 263
10 Duan W S Lii K P and Zhao J B 2001 Chin . Phys . Lett . 18 1088 23 Kataota T Tsutahara and Negoro Y 2000 Phys. Rev. Lett . 3 3065

lon acoustic solitary waves in a weakly relativistic
plasma under transverse perturbations ™

Duan Wen-Shan'
College of Physics and Electronic Engineering Northwest Normal University Lanzhou
Received 1 June 2002

Hong Xue-Ren

Abstract

730070 China

Kadomtsev-Petviashvili KP equation is derived for unmagnetized relativistic and hot ion plasmas. The result suggests that

the nonlinear ion acoustic solitary waves in a relativistic hot ion plasma are stable even when there are some higher-order trans-

verse perturbations. There are only compressive solitary waves in the relativistic hot ion plasmas this has been vertified analytical-

ly in

this paper.
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