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h'(0+) eP{1 -&**3°PI'(1/3) - 237’ T'(2/3) }"’

TEIX LY & R/ IR T 0 B gl 20 1. 5K (44) F1(45) FRARHIEfE S R 5005

2wP ~ Lei" + 2'372/381/31_‘(%) cosy +

(45)

eP
{23“r(2/3) _&Pr(1/3) }ei)‘ ~ 0182/3F(2/3>e—1x (46)
P31/3 34/3 0031/3
PAEAG TR (46) Y ¢ e /e,
C__W(O+) L h(O0-)
2T T T o) S 0 o) (47)
X HR(43)FH
h”(O +> 1 PRZre 1 283 p? 2
h'(O +> —8]){32/3 (F,)zr(?) - 3173 F(?) } x
{1 +84/33—2/3PF(;7) + 285/3371/31'*(%) +0(88/3P2>} -
eI (1/3) [ 3P T(2/3) (F')?
C P33 (F)? { GI'(1/3) } (48)
h(0-) ¢ 432 -2/3 1 8/3 2
h'(O—)_cT){l_g 3 PF(?)-{-O(S P)}~
€ 433723
g{1 - Pr( | b (49)
RGN (47) (48) Fi(49) , FeliTH
G {2w G 2 +sl/32(/;3F(1/32) - 3”384/31221“(2/3) eiX} y
¢ (F* " P37 (F") G (F')’T(1/3)
e*Pr(1/3)
(1452200 ) (50)

gh430(46) F(50) , AT LTS
1 2¢"°T(1/3) 282/3F(2/3) &7Pr(1/3)
2wpP ~§ex T osy + { P35 343 }
e’T(2/3) G 76 (1/3) &76r(1/3)
3173 {2'"' (F')? +2m 375 ()2 + P37 (F)? e
&7Pr(2/3) x} _




& FWR O OKR@ O MEE i B 701

R . e’T(1/3)
Fex + 2732/3
e’GPT(1/3)T'(2/3)
3 (FI>2
ZmE(51) IR B e T, FRAT e 445 3]
12 1/3 —1 2/3 _1
P~( 1 eiX) {1+2‘9 PF(1/3)COSX(Lew) LE wGPF(2/3)(1 iX) }:
&£

6T (2/3) .

cosy + 2m 3175 (F’)2

21 +0(e"). (51)

211-8 32/381/3 31/3 (F;)z ;e
1 iX) v ( 1 ix) (1 ix) " &' (1/3)cos x

L n 1 N

(211'8e 2me’ P 323

(L ix) (L ;X) e w6l (2/3)
2me’ e 3 (F)?
PRI, N-G-B A R A 10 feJm TR A0

P~ (l—eiX) 172 N e'’T'(1/3)cos x . 377 6T(2/3)  &°NI'(2/3)
2me 2m3*? 2 (F")? 37 ’
e —0, (52)
R RIRHEIE P S35 R, G, N Ky IXRR FLESH xy AR HE G A A
S5

HHRRAE B3 T 5 HH 22 SR 5 (R R D AR AT pR RO, 32 HT I Uk ATl A2 RS
A oA AR g~ AR ) 4 i 2 1 R AL T AR RS R P I Al T 2 m 08 (& = 1/R)
HMAIE (), IBBI(N) M1 (6) S22 BN & 52 42 fih 2 180 3 g 2 1Y) s SRR E

SE Lk

[1] Hou L. Resistive instabilities in the magnetohydrodynamics| D]. Ph D Thesis. Dundee, UK .
University of Abertay Dundee, 1994.

(2] HouL, Paris R B, Wood A D. Resistive interchange mode in the presence of equilibrium flow
[J]. Physics of Plasmas, American Institute of Physics, 1996, 3(2) . 473-481.

[3] & WAL, 4. wRMAE B P A2 MENIRR[J]. ERIMEREZR(ARBZ
i), 2008, 141(5) : 10-16.

[4]  Furth H P, Killen J, Rosenbluth M N. Finite-resistity instabilities of a sheet pinch[J]. Phys-
ics of Fluids, 1963, 6(4) :459-485.

[5] Paris R B, Sy W N-C. Influence of equilibrium shear flow along the magnetic field on the re-
sistive tearing instability[ J|. Physics of Fluids, 1983, 26(10) :2966- 2975.

[6] Presson M, Bondeson A. Oscillating magnetic islands in a rotating plasma[J]. Physics of
Fluids B, 1990, 2(10) :2315-2321.

[7] Bondeson A, Presson M. Resistive tearing modes in the presence of equilibrium flows[ J].
Physics of Fluids, 1986, 29(9) :2997-3007.

(8] Paris R B, Wood A D. Exponentially-improved asymptotics for the gamma function[ J]. Com-
putat Appl Math,, 1992, 41(1/2) . 135-143.

(9]  FRJEdl, REDG. A8l BB ES IS [ M. 85K 8 R it , 1991,



702 Hefh 2 181 22 5 O FE 0 I SRR AR

Boundary-Layer Eigen Solutions for Multi-Field
Coupled Equations in the Contact Interface

HOU Lei'?, LI Han-ling', ZHANG Jiajian', LIN De-zhi', QIU Lin>*
(1. Department of Mathematics, Shanghai University, Shanghai 200444, P. R. China;
2. Division of Computational Sciences E-Institute of Shanghai Universities at SJTU ,
Shanghai 200240, P. R. China;
3. Department of Mathematics, Shanghai Jiaotong University,
Shanghai 200240, P. R. China)

Abstract: The dissipative equilibrium dynamics studied the law of fluid motion under con-
straints in the contact interface of the coupling system. It needed to examine how constraints
act upon the fluid movement, while the fluid movement reacted to the constraint field. It also
needed to examine the coupling fluid field and media within the contact interface, and to use
the multi-scale analysis to solve the regular and singular perturbation problems in micro-phe-
nomena of laboratories and macro-phenomena of nature. The field affected by the gravity con-
straints was described. Applying the multi-scale analysis to the complex Fourier harmonic anal-
ysis, scale changes, and the introduction of new parameters, the complex three-dimensional
coupling dynamic equations were transformed into a boundary layer problem in the one-dimen-
sional complex space. Asymptotic analysis was carried out for inter and outer solutions to the
perturbation characteristic function of the boundary layer equations in multi-field coupling. Ex-
amples were given for disturbance analysis in the flow field, showing the turning point from the
index oscillation solution to the algebraic solution. With further analysis and calculation on non-
linear eigenfunctions of the contact interface dynamic problems by the eigenvalue relation, an
asymptotic perturbation solution was obtained. Finally, a boundary layer solution to multi-field
coupling problems in the contact interface was obtained by asymptotic estimates of eigenvalues
for the G-N mode in the large flow limit. Characteristic parameters in the final form of the ei-
genvalue relation are key factors of the dissipative dynamics in the contact interface.

Key words: coupling dynamics equations; boundary problem; eigen-value; asymptotic pertur-

bation analysis; turning point



