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Abstract

The free electron laser(FEL) oscillator amplifies light as the result of interactions of the electron bunch train, undulator
field and stored light inside the optical cavity. Although the optical intensity is exponentially amplified at the small signal
region, at the strong signal region the intensity is saturated and even a part of the optical energy can be transferred to the
electron beam. In usual case, though the initial electron beam parameters are constant for every electron bunches, by
changing the initial parameters with proceeding the amplification, it is studied how to change the evolution of the FEL.
In this presentation, the consideration of the possibility to avoid the saturation phenomena on the FEL amplification

processes is reported.
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Table 1: Input Parameters for FELO

Name Value Description
Shape Gaussian  Shape of electron pulse
current
O, 2 Duration of electron pulse
Pulse num 200 Number of electron pulses
L, 10 Scaled electron pulse duration
Ly, 2.0 Scaled interaction length
Reflect 0.9 Reflectivity of output coupler
E_per_node 50 Number of electrons per one
node
Nodes e 100 Number of nodes inside an
electron pulse
ao 1072 Scaled initial field amplitude
A, 0.0 Electron detuning
A, 0.0 Cavity detuning
Add_noise false. Add shot noise or not
Q 2% 10710 Electron pulse charges
p 0.0039 FEL parameter
Outputchoice 1 Setting of output file
jitter 0.0 Maximum random fluctuation
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Figure 1: Electron distributions on the phase space after
each FEL interaction and optical intensities. (a) After the
first pass, which means the spontaneous emission of the
electron pulse inside the undulator. (b) After second
pass, (c) fifth, (d) sixth, (e) tenth and (f) 21th pass.
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Figure 2: Evolutions of the optical intensity for several patterns of the momentum changing. (a) linear scale, (b) log-
scale.
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Figure 3: Evolutions of the electron distributions on the phase space. Left column shows the constant energy case,
center is with the momentum of +2, right is with the momentum gradient of 0.02. First and second rows show after
tenth and 11th passes which are before momentum change, third row is 12th pass just introduced the momentum
change, and forth row is 13th pass.
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Figure 4: (continued). First row shows 16th pass and second row is 21th.
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