Approximations used in MHD

*Vy << C (non-relativistic approximation)

Comparison between electromagnetic terms in the generalized Ampere's law
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=> Propagation of electromagnetic waves (radiation) is not described by MHD.
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Ampere's law in MHD
(determine magnetic field from current density)




* p. ~ 0O (local charge neutrality)

Condition of local charge neutrality:

n,—n_<<n,+n_=n,, (total number density)
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e=1.6x10"C (electron charge)

e.g. solar corona: n,,, ~ 10" m~, Vo ~ 10° m/s, Iy~ 10'mB~10"T
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Coulomb's law in MHD V ¢ E = gc ~0
0
(does NOT determine electric field from charge density => Ohm's law)




O h m ,S IaW X rough explanation => more detailed explanation is given in fluid part

— Plasma frame 2
l 7)... resistivity (ohm m=kgm’s"’ Afz)
plasma
B o... electric conductivity (ohmf1 m '=mhom" ')
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Ohm's law in plasma frame
fluid element Electric field is parallel to
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When the fluid element moves at constant velocity v in inertial frame,

then
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O ' Ohm's law in inertial frame
determines electric field from flow velocity & current densit
X y y
inertial
E. e ==V X B transport magnetic field at v,




