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Abstract

Basic ideas of the MHD model are discussed and the usefulness of the model is described. Starting from the
Vlasov equation with Fokker Planck collision term, the MHD equations are derived, and based on these equa-
tions, fundamental properties of MHD equilibrium and a linear response of a plasma are discussed. Finally,
the inclusion of non-MHD effects into the MHD model is briefly reviewed.
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MAST Shot 2735, t=150ms
Ohmic, Ip=725kA

Fig.1 CCDcameraimage of MAST tokamak plasma (upper half)

and MHD equilibrium reconstructed by using Grad-
Shafranov equation (lower half) [5].
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Fig.2 Formation of magnetic island structure by the resistive
tearing mode instability.

7T AR DRI/ E L 55 L RBHTOEHO
FRRPEDBEE 2D, BRI BB LT E FOME
B EE R R LET. ZOMBER) ANSIC
& MHD A0 A — 20 (5) X% b L& OEH) )
AWK LU TR ZM 2 eicay £9 !
d]“ 1

ne

E+uXB:v]H+V()A]"+ dt

m“-)
ne”
W OF GBI > T E P EE L 2D FTOT
AR MO SOOI E > TE§. FHil4 3
AMEAE 2240 C O E B X AR A e £
LTWTC, HHGORMA T — V37 Vv = R & &
THEVE RIS X B OB A 7 — VTR S Bl ek
ZRLTWET13]. F728 2 HIIHE IR OFELMLIC X
LETEF~NOHMBEZELTHT, WTFRBBIHIC
Bo TRFVWRVYT U fied sl balliifsZ ki
LM a el EaRITI LAY $314). 72, B
L o TR FENEORBEIE (u-7) /) %88 LT
Witk U, Lo H O e 25 2 bR sh
TwWEF[15].

6. #EbhyiZ
CNFTRTELLHICMHD EF VIR LEBT
H ST T A DOEBN P ORAN LD %
WrUBd 5 L CHRERERZRALTEBY, £/, £
OB % RS 2 D& > T E 9. MHD £
FNOBERIH 2> TET I AT oBEHIL TS
EERBIFEE LTWT, BRI E B E B AR

NI | -El ectronic Library Service



W 2.

BRIGCE 7S, EROAIEGESE Y+ 2 BRI LTS

G ABEDOHBEY & T THRENCKRELE Y. 7
AT OB LUNEBHRELRREL &, BRAKED 512
ERVEIR TiEH 2 o THFBFR k23806 2 - MHD €
FIVBEREO KB EZ LR T 50D 2R 5
BELHNTT. TIXOBEMIINTFERME LTk
BEE EAE & ORLF QNN 24 5 8\ O T 5 255 T
MTHEWICEELAVWRE LSRR YHEERZTI &R
FTIETY. ERERE L LT T I A Okk4 R HH
EMEDHPTILRSBBEELL-TLHLELD
NFET2, 29 LFREOPT, EFVOWEELED,
MHD €7V b RELEEER-LRITAZLIIRD L
FEARE S

2 E X
[1] BERER  BREDDD 7T X< (&) (&
WEJE, 1987) ;K. Nishikawa and M.Wakatani, Plasma
Physics ( Springer, 1999).
[ 2] S.Ichimaru, Basic Principles of Plasma Physics-A Statis-
tical Approach ( The Benjamin /Cummings Publication

The Japan Society of Plasma Science and Nucl ear Fusion Research

463

MHD & i i

Company Inc,, 1973).

[ 31 HP.Zehrfeldand B.J. Green, Nucl. Fusion 12,569 (1972);
M. Furukawa et al, J. Plasma Fusion Res. 76,937 (2000).

(4] RHEIER © 79 X< - BREGHEAEE 71,411 (1995).

[5] A.Sykes eral, Invited paper GI1.002, APS/ICPP Con-
ference (Quebec City, October, 2000).

[6] HAWE 77 X< - BEGEKE 66,384 (1991).

[ 71 ]B. Taylor, Phys. Rev. Lett. 33, 1139 (1974).

[ 81 D. Biskamp, Nonlinear Magnetohydrodynamics (Cam-
bridge University Press,1993).

[91 JP. Freidberg, Ideal Magnetohydrodynamics (Plenum
Press, 1987).

[10] D. Biskamp, Magnetic Reconnection in Plasma (Cam-
bridge University Press, 2000).

[11] D.A.Spong et al., Phys. Plasmas 1, 1503 (1994).

[12] W.Park et al., Phys. Fluids B4, 2033 (1992).

[13] AY. Aydemir, Phys. Fluids B4, 3469 (1992).

[14] A.J. Lichtenberg et al, Nucl. Fusion 32, 495 (1992).

[15] K.Itohetal,PlasmaPhys.Control. Fusion27,279(1994).
K.Itoh, S-I.Itoh and A. Fukuyama, Transport and Struc-
tural Formation in Plasma (Institute of Physics Publish-
ing,1999).

NI | -El ectronic Library Service



