Motion of a charged particle in B, direction

(Mirror effect)



Mirror effect

B: magnetic field (nonuniform & constant, weakly curved shape)

v: particle's velocity
m, q: particle's mass & charge

Gyration-average Lorentz force <q vx B >:
F=q(v,F+v,0+v,Z) x (B, F +B,2)
=q(v,B. 7 x 2+vyB, 0 x F+v,B,0 X Z+v,B, Z x F)
= q[v9BZ F+(v:B,—v,BZ):9‘—veB,, Z]

(H=0(8)=0 gZ0—v30

Taylor expansion of B, (r, z) around r = 0:
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Divergence free condition (Ve B=0) atr =r,:

0th and/or 1st-order terms are
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Taylor expansion of B. (r.z) around = 0:

0Oth and/or 1st-order terms are
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Formula in cylindrical coordinates

B(r,z) considered within 0 < < 1,
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