Physical properties of shear Alfvén wave (SAW): (obtained from amplitude relations)
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Physical properties of compressional Alfvén wave (CAW): (obtained from

amplitude relations)

Four vector relation (k,B,, ", B")
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Magnetoacoustic wave
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Linearized ideal MHD equations
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gas pressure vs. magnetic pressure
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Dkev =0= Vv, =0 ... incompressional wave =>Shear Alfvén wave
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Energy (wave packet) is always transported along magnetic field B,
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compressional Alfvén wave => shear Alfvén wave
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so sound wave and shear Alfvén wave are completely decoupled.

‘ Consider this from a viewpoint of driving force. ‘

Two types of compressional MHD wave: slow wave & fast wave
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Slow wave
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Gas pressure and magnetic pressure work in an uncooperative way.
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Group velocity
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Fas t wave
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Gas pressure and magnetic pressure work in a cooperative way.
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Group velocity
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Slow wave
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2-dimensional simulation of compressional MHD wave

Low plasma beta case (strong B) High plasma beta case (weak B)

Oscillation continues at the origin for about 1.5-period.

Magnetic field plays a role in transporting wave energy along it.

For more details, see the website "http://163.180.179.74/~magara/page31/Topics/MHD_waves/mhdw .html".



Physical properties of compressional MHD wave:

Anow indcates magnetic field vector. Here honzontal comp. (Bz) is
enlarged to 250 times its onginal value.

Gas pressure

Magnetic pressure — 0.62

i} v, (longitudinal velocity) + 0.5
v, (long. velocity) + 0.56
Fast mode wave

Slow mode wave
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(fast wave) positive correlation
gas pressure vs. mzlgneti(‘ pressure
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Summary of compressional MHD wave

HD wave
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c,: Sound velocity

v, Alfven velocity

cr: Tube velocity
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