Homework PHY 554 #16 Due November 26, 2018

HW 1 (5 points)

Show that for C<<1 , the eigenvalue of the growing mode for the 1-D FEL (cold beam) can be
approximated as
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HW 2 (5 points)

Assuming the saturation of a FEL takes place at the condition

Qb =1,
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where Q= ﬁT is the small-amplitude angular frequency of an electron oscillating in
z 0

the radiation fields, E_, isthe amplitude of the radiation field at saturation and L _ 1 isthe

Jar

1-D gain length of the radiation power, show that the radiation power at saturation is given by
2 E
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where A isthe cross-section of the radiation fields (which is equal to the cross-section of the
electron beam for 1-D model) and |, isthe peak current of the electron beam, find the numerical

coefficient y .



