Lagrangian derivative vs. Eulerian derivative

=5+ 0Y)

dy+94 4,494 44

0A 0A
dx+—— 9z 57

alA(x,y,z,)—a o

total differential

. dA_0dAdx 9Ady dAdz  0A dt
“dt odx dt Jdy dt dz dt Ot dt

~ 9x dy 07 at
d d 9 JA

(va +V, 8y+v28>A+at

_0A

=== +(veV)A




Momentum equation in MHD (simpiified version)
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proton's momentum equation (nonlinear term (v” « V)»” is neglected):
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Add both equations...
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Momentum eq. in MHD

MHD e
P =P"+ P total gas pressure

.MHD .
Jj =ne (v —v°): current density




Nonlinear term of flow velocity: (v-V)»
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Momentum eq. in MHD




