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Petviashvili(KP) � § Ú ? � � KP � § (mKP)
� [30−34]©�ÅCqe, Ã-E�lfN¥lf
(�Å�ÄåÆ1��d KP �§5£ã [35]©8
c, NõÆöÏL¦^ØÓ��Ä�{, ®²¤õ
ïÄ
ØÓ�lfNXÚ¥�lf(�Å [36−38].
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�/ª, $^�z�Ä{��
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k��©�ªéÙ�aAÏ��áÅ)�­½5
?1
ê�ïÄ. ê�(JL²: 3ü«AÏ�/
�Ð©6Äe, T�áÅþØ­½.
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�8(� [39,40]

∂n′

∂t′
+ ∇ · (n′υ′) = 0, (1)

∂υ′

∂t′
+ υ′ · ∇υ′ = − e

M
∇φ′, (2)

∇2φ′ = e
(
n′

e − n′
)
/ε0, (3)

n′
e = n0

[
exp

(
eφ′

kTef

)
− 4

3
b

(
eφ′

kTef

)3/2
]

, (4)

* I[g,�ÆÄ7 (1OÒ: 11047010)!��Ü�ÆEâïÄ­:�8Ä7 (1OÒ: 209128) ÚÜ����Æg,�ÆÄ7 (1OÒ:
NWNU-KJCXGC-03-53) ]Ï��K.

† E-mail: shiyr@nwnu.edu.cn

c© 2012 ¥¥¥IIIÔÔÔnnnÆÆÆ¬¬¬ Chinese Physical Society http://wulixb.iphy.ac.cn

130401-1



Ô n Æ � Acta Phys. Sin. Vol. 61, No. 13 (2012) 130401

Ù¥ n′, n′
e , φ′, υ′ =

(
υ′

x, υ′
y, υ′

z

)
©OL«lf

ê�Ý!>fê�Ý!·>³!lf6�$Ä
�Ý; b = (1 − Tef/Tet)π−1/2, Tef ´gd>f�
§Ý, Tet ´�Ð>f�§Ý, Ïd b L�
>f
 l�§G��§Ý. �Ônþ�ÃþjzL§
� n = n′/n0, ne = n′

e/n0, υx = υ′
x/(kTef/M)1/2,

υy = υ′
y/(kTef/M)1/2, υz = υ′

z/(kTef/M)1/2, φ =
φ′/(kTef/e), t = t′/ω−1

pi , x = x′/λD, y = y′/λD,
z = z′/λD, n′, n′

e , υ′
x, υ′

y, υ′
z , t′, x′, y′, z′, φ′ ©O

��Akþj�þ, n0 ��É6Ä��µ>fê�
Ý, k � Boltzmann ~þ, ω−1

pi =
(
ε0M/n0e

2
)1/2 �

lf(Å�±Ï, λD =
(
ε0kTef/n0e

2
)1/2 ��~�

Ý, M �lf�þ, ε0 �ý�>NÇ©dd�Ãþ
jz�§

∂n

∂t
+

∂(nυx)
∂x

+
∂(nυy)

∂y
+

∂(nυz)
∂z

= 0, (5)

(
∂

∂t
+ υx

∂

∂x
+ υy

∂

∂y
+ υz

∂

∂z

)
υx = −∂φ

∂x
, (6)

(
∂

∂t
+ υx

∂

∂x
+ υy

∂

∂y
+ υz

∂

∂z

)
υy = −∂φ

∂y
, (7)

(
∂

∂t
+ υx

∂

∂x
+ υy

∂

∂y
+ υz

∂

∂z

)
υz = −∂φ

∂z
, (8)

∂2φ

∂x2
+

∂2φ

∂y2
+

∂2φ

∂z2
= eφ − 4

3
bφ3/2 − n, (9)

éf��5�¹, Ú\�IC�

X = ε1/2(x − t), Y = εy,

Z = εz, T = ε2/3t, (10)

¿é�Ônþ�XeÐm
n

φ

υx

 =


1

0

0

 + ε2


n(1)

φ(1)

υ
(1)
x

 + ε3


n(2)

φ(2)

υ
(2)
x

 + · · · ,

(11) υy

υz

 = ε5/2

 υ
(1)
y

υ
(1)
z

 + ε3

 υ
(2)
y

υ
(2)
z

 + · · · , (12)

Ù ¥, ε � I £ � � 5 r Ý � � ë þ © ò �
§ (10)—(12) �\�§ (5)—(9), ��þ ε 3��
§¥ØÓ���:

ε2 : n(1) = φ(1), (13)

ε5/2 : n(1)
x = (υ(1)

x )X , (υ(1)
x )X = (φ(1))X , (14)

ε3 : (φ(1))X = (υ(1)
z )X , (υ(1)

y )X = (φ(1))Y ,

n(2) +
4
3
bφ(1)3/2

+ (φ(1))XX = φ(2), (15)

ε7/2 : (υ(2)
y )X = 0, (υ(1)

x )T + (φ(2))X = (υ(2)
x )X ,

(υ(2)
z )X = 0,

(n(1))T + (υ(2)
x )X + (υ(1)

y )Y + (υ(1)
z )Z

= (n(2))X , (16)

ÏL�n��§¥ ε ØÓ���, �Xe�§(
2n

(1)
T + 2b

√
n(1)n

(1)
X + n

(1)
XXX

)
X

+ n
(1)
Y Y + n

(1)
ZZ = 0, (17)

�§ (17) = mKP �§©
Ú\e�C�
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Ø�3î�6Ä�, b�Ð©6Ä�
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The stability of solitay wave solution to a modified
Kadomtsev-Petviashvili equation∗
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Abstract
The reductive perturbation method is employed to describe the behaviour of ion-acoustic waves for plasmas in the absence of

magnetic field, leading to a type of modified Kadomtsev-Petviashvili equation. The stability of a special type of solitary wave solutions
for the modified Kadomtsev-Petviashvili equation is investigated with a finite difference scheme. The numerical results show that this
solitary wave is unstable under two particular initial perturbations.

Keywords: ion-acoustic solitary waves, reductive perturbation method, modified Kadomtsev-Petviashvili equa-
tion, stability
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