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e-beam
Eigenmodes are a combination of TE and Hermit-Gaussian modes:
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Mode conversion in free-space part

Power loss of n = 1 in free-space part
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[%] per round trip
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average wavelength [um]
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average wavelength [um]
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Limitations of the model used:
= single frequency

= no start-up

= gain evaluation only halfway the undulator
O
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Our model

Modification of the model by Prazeres:

= single transverse coordinate (x), so no hole
= multi frequency, short pulse

= distributed, frequency dependent gain

(stepwise integration of small-signal, low-gain FEL equation

along the undulator and across the e-beam profile)




Our simulation results
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Our simulation results
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Gain vs. undulator position
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~ energy extracted from beam [arb. u.]
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Start-up problem and power gaps are caused by

the resonant mode conversion from the n = 1 mode to higher-order
modes between waveguide exit and entrance when the relative,

roundtrip phase shift is a multiple of 27

the dependence of the gain of the n = 1 mode on the relative phases

of the higher-order transverse modes along the undulator




