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Finite Difference Method for Inner-layer Equaticns
in the Resistive Magnetohydrodynamic Stabilily Analysis

Shinji TOKUDA and Tomokc WATANABE*

Department of Fusion Plasma Research
Naka Fusion Research Establishment
Japan Atomic Energy Research Institute

Naka-machi, Naka-gun, Ibaraki-ken

(Received July 12, 1996)

The matching problem in resistive MagnetoHydreDynamic stability analysis by
the asymptotic matching methed has been reformulated as an initial-boundary
value problem for the inner-layer equations describing the plasma dynamics in
the thin layer around a rational surface. The third boundary conditicns at
boundaries of a finite interval are imposed on the inner layer equations in the
formulaticon instead of asymptotic conditions at infinities. The finite
difference method for this problem has been applied to model equations whose
solutions are known in a colsed form. It has been shown that the initial value
problem and the associated eigenvalue problem for the model equations can be
solved by the finite difference method with numerical stability. The formulation
presented here enables the asymptotic matching method to be a practical method

for the resistive MHD stability analysis.

Keywords: Tokamak Plasma, Resistive MHD Stability, Asymptotic Matching, Inner-
layer Equations, Initial-boundary Value Problem, Eigenvalue Problem,
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( NDIV : z053#1$ )

( NTAU : BpZET I £ )



C4 H7iA—

<)
RDPARA
RDMRI1D
PHSINT
PHSOUT
PHSOU7
NRMOUT
CALNRM
MKAMAT
MKAMT2
MEKAMO1
MKAMI11
MKVECT
MKVEC?2
MKVC01
MKVCI1
XAXXBX
XAXXB2
RLDUCM
RTRIAN
RVCPRO
RDMLMV
HH
HZOUT
H (f)

HP (f)
H2 (f)
FUNLAG (f)
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Fo—%

Rk

BHEAT A — 2 EHDI
MARGID @7 — X F A H
EAERE M, VE AL T ¢, VRIHERE
el Wt 7y £ A ( ASCIL 7 — £ )
®,¥,0%0 /92 77 A AT ( BINARY 77— Z )
@ |, e+ 7y A A HT

(@71 &7 id O B

#75) A ¥Rk ( IPSBND = 0, IOMFLG = 0 )
#151 A V8K ( IPSBND = 1, IOMFLG = 0 )
#151 A Z¥EaZ ( IPSBND = 0, IOMFLG = 1)
75 A #VERL ( IPSBND = 1, IOMFLG = 1)
% VeRk ( IPSBND = 0, [OMFLG =0 )

% VEsk ( IPSBND = 1, IOMFLG = 0 )

% VER% ( IPSBND = 0, IOMFLG = 1)

@% Ve ( IPSBND = 1, IOMFLG = 1)
(Z,A%)/(%,B#) ( IPSBND =0 )

(%, AZ)/(Z,BT) ( IPSBND = 1)

#150% LU 23 5 (REAL*S)

LU 2L 775150 L IR %M { (REAL*S)
-7 ({ REAL*8)

WHEGH E~7 b roB MZ ( REALYS )
BN H(2) OMBEREE

BRI H(z) 7 7 A AT (ASCIT 7 — %)
HEE% H(2)

dH [dz

d*H[dz*

Lagrange fE[F ( 2 ¥K)

H77v2rv3rTH5.

—100—-
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C.5 7a&dZL-7R—

s @ A - TP

HEART A—F AT

W

sflwl

DERENT TS

-IPSEND=0M & &

RDPARA y¥=-sen(ky,iz®
LN O LBEREE FTPSBND = 10) & &
HH (s, ¥)8v I8z atz=zy
MARGID T — 7 A 5% oW/ oz=0 aEmIR
RDMRID .
4 — A OEROR

A

R - - JOMFLG =0
B.,s ,ky. . .

s kIR TLTL BWwidr =-sgniky)z®
Nt E

sflw? +82\I"/‘822
— - TOMFLG = |

O U A E 3widr=-sgn(k;)z®

+Hx) 8 2wiaz22

A FrR -« JPSBND =0 72 IOMFLG =0 @ & & sub MKAMAT
IPSBND = | #*-7 IOMFLG =0 & & & sub MKAMT?2

IPSBND = 0 72 IOMFLG = 1| @ & & sub MKAMO1

IPSBND = | %> IOMFLG = | @ & & sub MKAMI1

LU 7
RLDUCM
BHoOr—T - -+ IPSBND =0 %3 IOMFLG =0 ® & & sub MKVECT
n=1~N, u [PSBND = | #*-> IOMFLG =0 @ & & sub MKVEC2
[PSBND =0 7+~ [OMFLG = | & & 5 sub MKVCO!
IPSBND = | #°> IOMFLG = | @ & & sub MKVC!1
1 KRR AEBT, o vt ik s
RTRIAN
| @0t | EHE
CALNRM
Femt! | EE
CALNRM
og § &0+ | . A B < oM ¢+ 5 o L) (ASCIT )
PHSOUT
log | ™! | 4
NRMOUT e+l g+l 5 5 4 LT (binary )
PHSOUT
=0
IOMFLG < (X, Ax}/(x.Bx)
XAXXBX
H@E 771 NVilh =] {?A?)/(TBT)
HZOUT XAXXB2Z
END
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EHENEORe, vE AL LT, oo Cvl bt

PHSINT

F o0 st
CALNRM

R e
CALNRM

o0 w0 75 4 L7y (ASCH )
PHSOUT

09 w0 7 7 £ LHY ( binary )
PHSOU7
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