goooboooogn

0 5320 1984 O 176:/,187
i 0

MHD%zméﬁzunut

BRK TS 23 AR
Mo h =8P (JTiro Todoroki)

31 FUsHIT

WEIThbMNTVWLMHD B#iort % 313, BEICEAE
NERBE o (xy2) $AWVT, Py B 35 ZVIXJEA P
Ch rofbry LTRP DY VWSO FTHE, ke

HEL L D 2D o B0 MFET(T, ol 9 LLE AT %
G’ Y‘om( - S&egﬁ nmo\r'jy 'lff:ﬁ_'f—\\/

Grotd )T =y,
jp o ®) = e BB L e g LY

2T F

M)

NSRRI D 027, —HUTE<4THA LD, Sotha i3
PS5 TRENL Y Fad 7 ERTe »°, Eo BEe LR
FIN VI Y WHIINEEHO T COREHE T M v icl,
w3,

U L, MHDEMIEAICT Y Fed, L5 =50«

1



P>
et
-3

Y5, w3 BB WS FRAE L. T, BE
\z EE S »\f\fdé 21T HC2H TR ILEE I em LY.L
£%2, BRMAFEFrELofIRe ML LT THdLude
Y5 THE, MHDIETOIFE /i 1l o Fihe &, T
133 ¥ ,%aﬁﬂ&t%Eéﬁm%m%ﬁkL(%b
Sy W@H = %’;‘m:#m‘fv‘%@;?&t T3 ¥ w3 BEulerb)% 736
CHdokizl , HEEPZITZEM R L L 2953 T 3 Logramss
1Yt AT R 3,

FAELEY D S xo FNE TR &3 Bt 7h .
1) MAWCHRA o Fs 2BERS N D | RFlrodty
CHIME A HH TG, MBI D EREICE U
M2 ewhwnn, D% aitbdizm, BAE L, Tigk
DETH B FBESTw.  2) 7250 AEFHE A&
LTRSS HmTiMETR3.  3) 3pa~t0dF%
BT, ZLULTIHRET TS, wh@, WA G AT
LR TwWdt e, MAMET o Y994 B 4T ¥
W T 2icd3d, 4 WMo BTwhEToMHD ¥tk
U335 2 e ¥ 3. |

— %, Y20 TE (FEFF) x LT, 1) i @mo

{ZRETOLIEELAET 3k, Lho b BT hEL;

R, oy LT, Ao ANE LS £ B ¥EYRY R

2



175

LHws e, 2) RIM> FHAPE L T O3 .
3) 70522 - 2b 8 (BEEAK) T, 75 V2 MEP Y @S
(o) Ruwt LBFNIEE S B, 4) %?zi%—u"]éfi
imﬁ%ézasdv/%:@mhumumﬁ%fw%v%
b, IEEA ML O T A L BT Ee o HE I NE
(G2 N T | |
TR, P BEREEAF LI MAD IR M
SHER @an 3 BIEE R L, A BC Iy IHIEY

Lo B2y ¥ n Bt e 13 .

€9 MILATELT-oMHD BATTIEER

DL BEEFEF DEEF T, MHD 24T 34X

vh=TxB, pI=adB®, UrR=o0 2)

%2 3. b= comt. o-5F @iadlethic & 5 THEY TN
E”ﬁi@*vaé, PRI HT I, Bt b -3 2
HoMlA B2 ER T ANNToBELLS, ¥ U —%F ol
B HE, 2o 23 HBHHEANAIESE LM ATL
&> T FRIEE B o PTG E BT 3 0 s o
WTRBREX GEMWH I3, T Tra¥a &5 515
AT 3L o w42 T3

MAWo BALRAT VY, 4HAWs £ v o0lkk

3



179

Yo a3 5 EELAmY , AL 0 8E % = » o B Tz 60,
T & X ), @miIAEIEL (s.0.3) &—>—< 3 YN F D,
By LTAW3IIe»" 83 Ters, BRAL r(s6Y)
" —F8Yic F I B ,3%@7375,3 2V, X ohylsb 1z, 4,685 o
EWEIDUETETCHI. VI, seo> wHEAME L
0, PIVREM R alf% kI tax U, Omitide
a3y L ALY o7 » REIEL S, C3%add =305
Th-52E—Rikes swoAIMELE> Lo v 33,

itpg B 13, KF oSy v EFmERWVWT

B = vd x vt o : (3>
tEH I L TE3. Fras@mEizcs sy,
F= Bw 2 — F5w -25;, +~ Fa8.%) | 4

v &< Fia—-m@miLe T a, 3T, Ty 13hER T
I TLHEE , Fo (&) FWA B o Mo Fon A 7
WAELE T, "R oalcowTo&KIgEHbLT W3, il
b Fowd o $REEHIEE Sb T,

BRI o wTs , @k FrFyvzeo LB GE %M
W T

J = PG Xx vA ,, o (s)
YHEb F I 3 ,
G = ~IG’(4):§‘; - I{(xs)%v--k _5 (4.6,%) (6)

4_



¥ &< ¥ , G - imF ﬁ/ To () 132828 & 8o too {
' WwER I (0 132463 @ o MRl a |- o 4; EIRT B D

CRim, wT=wd B o REr L, (T EIFS LT

B = vH+ s Gvs S (M
PE LN, HELBmBET HD
H = /*VoI,(A) ;ET_ +/«aI§(A)—§7 + H a6 (8)

¥I3x Ha—(@oB4o i3, |

= 5o ﬁqfi) F, g, ﬁl?kﬁf\@imﬁ]ﬁiiﬁ, € o X
h X =i&Bd 3, S 5%=, F, G, Ha>55%o =>
CEEA BS vYied, U, 6YTaI3RAFTEEETI LewT
A, oy e, =€=ot;32,%&ﬁ%%ﬁm£
Bz -5 @rTo EFictr ), =4 Hamava B IR
I3, 3f, F=H=0xw>v)34Fitw, covs

N—

@t ™

Werbhis o-x @t odike Ty, if:kk‘m-‘»‘amaf*iﬂﬁ o Za
NP i< 3 . (Roozer s 51, :KS o EWF S,
BRI Ecb s T3 v o BB TH 300, FFF i}
Bt RHdYF i, 0, Cory XEEELTE, G,
WLZHX0DE YT 37 208,
3’% T ¥t o @15 X1 |
B-vg = 'Pw o J-v'F‘:']a’(A), ENCHS

THIW, Badhomiin, 290325 ) %

5



R byl -F )

YE<. Be@EAan N evacrruai. o

(7) z—”‘.:';'—vaa‘<x

7 : i .

’ %ﬂo = —d%('ﬁo}%?)".ﬁo&zi ) ::% 4—4"(533 36 ~ o3 3;) }(M)
};"% “‘/“‘:""é' = F; (90335 - Sp0 35 )
53 w7 HésﬁZLZ |
SEE- 8- Xigs-pny). ©
53 . RKyL 9y = 225 L x) =63,

(n) tMwT GLATT 3, (9) 13

: B* A3 ik ﬂia _2F2\m —. ‘
J‘gi(’\a-t——z?‘ ~ 7osh (3633~ agze)"s o, (13)

Yt 3.

£ 3. %E v T ROIDEFIT.
V3 F&

F= ®w F®0e6x) +~ ?;’(A)F(37(A,o,3)/ S)

33, FYF®P a3 o) emUmiRtoy s NEHE L,

2T® - YW@ .
¢ o (rs)
3) 3)
§ Fpdo =1, §3x -,

o REFS EHRETIL 0T I3, o v
Y 4 A '9_1;*(“)3&‘3_{&)3‘"‘)_(31?(5);&?‘ a'F(‘)\lr)AG{S,

a4 TR B AT N30 3T T 2% 38 55337 3% 26



(L. =12,3), (16)
¥ HT 3¢
IX (A)ﬂ': \/27_(6) “}9-,('0) -+ Yj_;(A)%SQA)) L
, " w
Te ()= Yaa(0) Tg (s> + Yaz () Ts)

0 \ﬂ7% 7)‘7}:6)’ Z‘L 2 . Yz.z > Oj, YB; > O/ Y,J.Y‘iS“)Yz}\z > o z"
& 3 P ‘5/ Ié, I*g, —}&/‘; ?C;/ @ (M~ ‘“—g: 9] '\) 5 , ('BEG, ‘C-:EESI),
(EG,ZI(Q), (-q:"-sll’.:[x)) (Ia—‘cI;) m%ﬂ%t@ng\\

Thma Z >0 F %523 ¢, )0 =~ oELzEsl,

24 E5/R1T
 RBoEdic, DTHER Lt 5 2 2 ETEEL, 7

IR EFRIFT>Yre LI F ALY —%

_ B~ P |
& = 5&ng° ~+ -1 3 | o

H <. 22T e =mw (V)T Vi §zdeds
THH, BRI UDTELE N 2T I (e, Ty, Mm@
LEE C, Irs,e3), F(46Y) 2 FiLsetes , (15) o
W EE 52323 BLL» L LEBERT 3517, o DLl
BMADEY I T EEYBAIE 5 L3 (Kruskal 0B 5/R5E),

e E5RRE, @ﬁﬁﬁfr\% WE o MHD 3MI%$2/E69 <

tE I3 st AT 3 L TE 3. <, Baver -

Pu

7



RetancourT -~ GARABEDIAN 9 3 — +', CHoDURA - SCHLUTER ©
1—Fr, she@ifo TH5RIPIZES (., 5> S 40
TH LY - ot im 2, THEAIENY I Lo TR I,

39FZE» T, Ty, mMrnOE W T RIT I E o
THIHF 1, (Us) » TRk y w é’-ri'i%ﬁ] W3 I W
CIHEUW, T0B5RME MHDA oM E KB V3T e
ER |

PFERTE (R, b, 2) 2@ wT

m= Re& + Z &, |

R=Ro + 'x €2.3)— P(8,0,3)e0, \
L= M (8,5 + P(0.6,3)am0, j (1)
¢ =% |

¥ & <, ra > o %B L (13) ANRXNL, P, x,8 1m0
THES Eed %,

SE = —~ ij-‘Fe A dedT — I(S’C-'ﬂ-@aﬂ)dﬂﬂ/ (20)
o@%R23, MHD A ob%xs fp, fo, fy tFHB IV TY
5, Thry, Brzid’

MIP x,3] = fhfellmomu + f((ﬁhtﬂl‘)wxl (1)
FAMBELES> <Y, Ih oA itEfIS> T2, TMHY

s



184

D#i&f%ﬂ*afas t.t—b\’t"if’z . (Go)o@mirE®c<®W =, F
TR 2) s AFERELTY I b e LTk, EWa L
B E a0 T, (0D 2 ik e F5a30E A i
X xo CETHALDAS . ) 13TFIR A~ E R0 e D |

8¢C. X7ANY Y Ltk N2y of3)

A

MR thT 1t , ) TWE iy T

RE}
 F _ 5!3 ?3(/5) .
e = I (22)
§ 46
5-;3
%3 6 ((8) (&

I¥ Vg |* . PR
E = \S‘M %l W(A)-t-—-}r: ! -+ _“7:1— [\/ (S)] }

U
(3)
W(AS § 30&d6 (A)- } r J.G' VI(A)E§J3.9_1TJO-
TS,
|
R= = Ro — PO & + ¢ A(a),
‘ _ 2y

7 = Plo) o &

rdhwz, W, U Vkco x X =ARMT

o
<

W= et o[ g8 8-+ 2)))



185

(res L f'= dp/de ;.A/=JA/JA'> Ytgr3 NS, K> 1

TEA¥—% E=E e yhML E EPTESLT

Bo = € ¥ /oReP', By = &s/mee, b=m GmRepe/e)” & < &
P/Bo™+ £ &1+ (Bs+Bs)+pp =0 (26)

123, ok — 3 — TIF

& urkff {(Bs_ﬁ- ™ ‘f"['( 57‘;—?)%/
2 2 Bo'—
:/“_e (_e;) +(_£;) (7“ BJ }d‘b , (27)

Th % ATESTI ¢
G O AR S SR DA S
YH 1y, Yo NARE I 2TET, —HER: B0
= Ba % , I8 RKT 5 2 pEI=p00- £7a) o ‘c“—j l:;!’a\Z
Al = (F + pebe/BGFEVhR 0@ (20)
X3,

ST, (1) <RERUEESLELT, T, Yo &3 FER SN
I3 E R TRITCRT I, Ntlaad et B
=L T ey, Ao @ [e,1)Naa NEBRFEIL, =40
v T, A %ER5OGIHNIPTE DT . %ors
Q) o %57 L BEFFEIITS S WREFET H I 2 b, IEME
Ne d3 1Tl T, BB VatFsr% Lol <o i€

o Ai= pi—Aiqg T B o TEE™D, |

o)



THOLT, @7 o il e LT

o

’ . N A‘*d‘— oj-d'-' 8-\

E = ] A g B ) )6
: 9= Y J

TR E G TRIFT TS ¢

2 , 2
-3 Cioy (G=0;-) + Z. Gy (Ga—4;)

. 1

= KA+ ’21‘{_]-!-! Ajon, +Boy — By, , (@gj<n), (1)
2
T Cu (4—a0) =LAy —By, (32)

GO 322)a 2 A HMTEI 27, (32) (3 A=o 1=a 173 i
FE1% PBs &'/pl =0 1=RIBTI L oxXH L LMY, U
F Ae<p T 3 ¥, £,50 axcg C =<2 TH3I v, ()0
B mshs v ot ) Tohvdt: 22 (Bfh—p) £ 5 L
W3, XhEx, tLTol8a{ndirhr R0z B L Bk
¥, f490 03 Ar—4s >0 vhHL P BELAEE A% T
3¢ \=H3, | |

NER A c12iBro I % 2L 5D . — 2 0F
Ao, 04, ZEPAEL = FHTIICHELINGRER & ¢ 12

A

3., (Rr 219 de= 4y LIEHBD =3 <, (8) % A=
S NTIERA AR TEMT D, A ) I oE, WA
il Cofsho » I, HooX3hid, Po miFes

Il



i&7

')

T3, TEHH Py = P+ pS)A TS 2,

(K4

1A 1213 Q=00 =< €5 YTy, Ai—d, 23 £ ~foo%id
KA T LRI, WzoXBr LT XY BRoFFFAN
tBAWIFY, Do w5 0zfhe ) ¥A £ 4TS T ¢
t%L Sna3

27 e,

MHD3®IE % ¥B1:20% 25 THLYy B> 013, MHD
TR FR & A (BRI EIF T, ki
TS BRI IS AWk~ 2 FIR T &3 20, FUBITE & 13
ST, YW EIMEFEofg )y v < BEES 11&7"96%’—(
3.

F.Bayer, O. BeTANCcouRT, P. GARAREDIAN ¢ © A Computational Method in
Plasma Phyaics *, Sprimpa~Vorlag, 1978

A.Boozar @ Plup of Fluids 24 (1984) 1991

R. CroDurA , A.ScHLUTER ¢ T, Comp. Phys. 41 (1981) 6%

S. . HAmaADA ' Nuel. Fusdew 1 (1462) 23

M.D. KrRuskAaL, M. KULSRUD :  Plup. of Fouids 1 (1958) 245

12



