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 evolution:
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Magnetic diffusivity

Magnetic diffusivity
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%% What is diffused is magnetic field against ions and electrons.

Magnetic diffusivity is lower in a hotter region.




Electric energy density vs. Magnetic energy density

£
Electric energy density... & = 20E ’

2

Magnetic energy density... &, = B
2 fug
E, B
G V X E = — ﬁ 70 — 70
The ratio is ot L

l 2
B o S
5E/£M=60“0 o 0 =% «<1

2 ~ 2 2 - 2
B

— 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
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V ¢ (p v)... = net flux; when this is positive, density decreases with time.
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Mass conservation equation in MHD
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Mass conservation eq. in MHD
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two-species fluid elements single-species fluid elements
(proton + electron) (MHD)




