
(1) ~ωa = − q

m

[
aµ ~B −

(
aµ −

1

γ2 − 1

) ~β × ~E

c

]
Energy dependence of ~ωa

d~ωa = − q

m
d(γ2 − 1)−1

~β × ~E

c

d~ωa
dγ

=
q

m

2γ

(γ2 − 1)2

~β × ~E

c

∆ωa =
q

m

2γ∆γ

(γ2 − 1)2

~β × ~E

c

Since γ � 1
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The electric field is roughly proportional to ∆γ. Let E = E0∆γ. Note that the electric
field changes sign with change in sign of energy offset. This is assuming that ∆γ = 0
corresponds to E = 0.
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