Problem 1

The maximal gain happens at the detuning satisfying the following equation.

d
dc

{éz’ (l—cosé—%ésinéﬂ =C* [300sé+2@siné—%éz cosCA—3} =0. (1)
Numerically finding the solutions of
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, Which leads to maximal gain, gives
C ~2.606. (3)

Inserting the definition of Cinto eq. (3) leads to
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where N =1 /A, is the number of wiggler period.



Problem 2
From the criteria of FEL saturation,
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Taking the fourth power of eq. (7) yields

we obtain
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Eg. (8) can be rewritten into
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Inserting the definition of Alfven current,
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into eq. (10) yields
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where we used
E, =myc’. (13)
Consequently, the radiation power at saturation is
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ie. y=—.



