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ANALYSIS OF GAIN MEASURED FOR THE ISIR-FEL USING TDA3D
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Abstract

We have analyzed the FEL gain measured in the wavelength region from 100 to 140 p m for the far infrared FEL
based on the L-band linac using the one-dimensional (1-D) model and a three-dimensional simulation code, TDA3D.
The gain with the 1-D model using the measured beam characteristics is around 10 % in the wavelength region, while
the measured gain increase from 60 % to 90 % . The FEL gain calculated with TDA3D is two times higher than that
with 1-D model, but it is still much lower than the measured one. The dominant factor reducing the FEL gain is the
energy spread of electron beam, 4.4 %. The measured gain can be reproduced by TDA3D with an energy spread of 1 % .
It is suggested that the discrepancy may be due to a small local energy spread in the macropulse.
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electron beam

RF frequency 1.3 GHz

micropulse spacing 9.2ns

electron energy 100 19 MeV

energy spread 4.4 0 5% (FWHM)

peak current 40 A

normalized emittance 200 1T mmmrad

undulator

period length 60 mm

number of period 32

K-value 0.013 O 1.472
optical resonator

Rayleigh length 1m

cavity length 5.531m

beam size at waist 5.6 mm (100p m)
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