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75 AVBRERET B1cnlic  NACS

Magneto-Hydro Dynamics (ERLRIATIF)

Continuity eq. (mass conservation)
L7 (pv) =0
Eqg. of motion (momentum conservation)
dv
Pat
jxB: Lorentz force. F: other forces (e.g. gravity)

. 0E
VXB = yj +§

V-B=20

VXE = oB
ot

V-E%C\

=—-Vp+jxXB+F

Maxwell equations.
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Observatory of Japan

Lorentz force
1
jxB = p (VxB)xB
Vector formula

Bx(VXB) = %V(B .B)— (B-V)B

_ 1 B?
jxB == (B-V)B—V|—
U 21

Eqg. of motion

/lA\;B

Magnetic pressure Magnetic tension 18



Plasma

Observatory of Japan
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75 AVBRERET B1cnlic  NACS

Electric and magnetic fields in the frame moving in the velocity v
(Galilean transformation)

E’ = F + vxB
B'=B
j'=jtpv=j
Ohm'’s law
j' = oE' = o(E + vxB)
Electric field
1 1
E=-vXB+—j=—-vXB+— VB
o Ol
Maxwell eq.
0B
=7 = “VXE = VX(vXB) = VX(nVxB)
0B
= = Vx(vxB) + nAB

n=1/op(m?2s?

SRSy 7 — 20
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Vector formula Vx(AxC) = —C(V-A)+ (C-V)A+A(V-C)—(A-V)C

V-B=0
0B
P (B-VYv—B(V:-v)—(v-V)B
aB+( V)B—dB—(B V) B(V -v)
at S dt v v
Continuity eq.
dp
E +V:-(pv) =0
1dp
V-v= YT Sl = 8§l + v(51)5t — v(0)8t
Induction eq. =ol+ (ol-V)v
B_gvwsB® o]
T v o dt ; _/./;l | = r)él—l’-:l?(é‘l%? t
2C)=(Cv)v sLf | S ) A8
dt \p p Bk | —=| p¥%
N B oyt |
Magnetic field line 61 | r | e .
dsl '
— = (0l-V)v

dt 21
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