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Single particle motion in a given field
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 Gyration-average Lorentz force q v × B :

 Taylor expansion of 
       

Br r, z  around r = 0:
1st-order term is considered within 
0 ≤ r ≤ rG. 

= 0
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 Divergence free condition (∇ • B = 0) at r = rG:

Formula in cylindrical coordinates
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B: magnetic field (nonuniform (weak variation) & constant, 
almost straight shape)

    v: particle's velocity
m, q: particle's mass & charge
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r = 0,  = 0 q >
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F gyration = q v Br z

Br r, z

axisymmetric, not helical

Mirror effect
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Taylor expansion of 
       

Bz r, z  around r = 0:
0th-order term is considered 
within 

       

0 ≤ r ≤ rB. 

       

= B 0, z
       

B 0, z= 0
1st-order term is 0 when 
r  0 (smoothness).
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