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2. PLASMA = Magneto + hydrodynamic equations



1. Historyof MHD

- Hannes Alfven (1908-1995), nguoi
dau tién néu lén y twédng vé MHD =
Giai Nobel nam 1970

- 1936 — 1937, Hartmann va Lazarus

dwa ra dang ly thuyét va nghién ctru
MHD trong 6ng dan.

Hannes Olof Gosta Alfvén
(1908- 1995)



2. PLASMA = Magneto + hydrodynamic equations

MHD = interaction between magnetic field and dong plasma
+ Plasmas la moi trwvong lién tuc
+ Van tdc plasma nhd hon nhiéu so véi ¢

Hydrodynamic equations
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2. PLASMA = Magneto + hydrodynamic equations

Phuwong trinh Maxwell
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B: magnetic field, E: electric field
71 electric current density

pc. net electric charge density

1o permeability of free space

€g. permittivity of free space



‘! l 2. PLASMA = Magneto + hydrodynamic equations
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‘! l 2. PLASMA = Magneto + hydrodynamic equations
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‘! l 2. PLASMA = Magneto + hydrodynamic equations

Phuong trinh chuyén ddng clia hat mang dién trong plasma
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‘! l 2. PLASMA = Magneto + hydrodynamic equations

MHD equations = fluid 4+ B field
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Phuwong trinh cam &rng tir B

%E:vx(mé’—%vxé)

Biét v =2 B va nguoc lai

Po khuéch tantr n = 1/(poo) = const
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S6 tir Reynolds
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Phuwong trinh cam &rng tir B
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e in reality, 74 =7 Take the Sun, Ly ~ R = 7 x 10°km, 7 = 1m?s~!, then
T4 = 10 Giga years!



Phuwong trinh cam &rng tir B Rm 11
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Fig.2.6. Magnetic flux conservation - if a curve C) is distorted into C; by a plasma
motion, the flux through C; at t; equals the flux through C; at ¢,

Faraday — B =-VxE
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' !l PHUONG TRINH BDONG LUONG

MHD equations = fluid 4+ B field
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PHUONG TRINH BDONG LUONG

Magnetic pressure Magnetic
gradient tension
1 _ b A
— ﬁ = 759 Thong soO beta
2 b /2“0
B 1  :Anhhwdng bdiap suat nhiét

B I : Anh hwéng bdi lwc Lorentz



PHUONG TRINH BDONG LUONG

Summary
MHD = fluid egs + Lorentz force

Phuong trinh cam ng: R,
R [ 1:khuéch tan
R [ 1: Sy bao toan théng lwgng tir treong

Phuwong trinh dong lvgng
B 1 :Lorentz force
B[ 1 :thermal pressure

L orentz force = magnetic pressure gradient + tension
magnetic pressure



