MHD induction equation

... represents electromagnetic part of MHD
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MHD induction equation

... describes evolution of magnetic field using plasma quantities




What is diffusion?

A microscale process (<= kinetic approach) caused by collision of particles,

which makes a macroscale distribution (<= fluid approach) smooth.
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Diffusion is characterized by microscale:
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Magnetic diffusivity
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Magnetic diffusivity
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What diffuses is magnetic field.

Magnetic diffusivity is lower in a hotter region.




Electric energy density vs. Magnetic energy density
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The ratio of them is given by
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— Electric energy density is negligible when v, << c.



mass conservation

. momentum equation
Fluid part ,
energy equation

equation of state

Ohm's law

charge conservation

(Fields => Plasma)



Equation I... mass conservation

e Pt density

outgoing mass flux

(outflux)

incoming mass flux

(influx)

A . .
N (p AV) = net influx = influx — outflux

x and ¢ are independent

AxA (p Ax)
At
Ap  px)vix)=plx+ Ax) v x+ Ax)
~ A Ax

0
=P =0 (py,)

= p(x) v,(x) = p(x + Ax) v [x + Ax)

p(x) v (x) A (p Ax ) p(x + Ax) v,\(x + Ax)

— >

x+ Ax

ogl [

9 Ve(pr) > L4V (pv)=0

ot

0 0 0
Velpn)=( L2 2] (orpvn)
d(pv) 0lpv) 9(pv)

o T Ay * 0z

V ¢ (p v)... —net influx; when this is positive, density decreases with time.
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