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Abstract

We have, by the use of an autoregressive model, analyzed the intensity fluctuation of SASE produced with the high-
intensity single-bunch beam from the L-band linac and the wiggler for the FEL system at the Institute of Scientific and
Industrial Research, Osaka University. The power spectrum of the SASE intensity shows a flat and constant structure
over the whole frequency range up to 0.7 Hz, which indicates that the intensity fluctuation of SASE is random, as
expected, while a contribution originating from the fluctuation of the electron beam intensity shows up in the frequency
region below 0.1 Hz and reaches approximately 20 % of the total intensity in the frequency region lower than 0.01 Hz.
The power spectrum of the electron beam intensity shows a peak correspondingly in the same frequency region below
0.1 Hz. Thus, a contribution of the intensity fluctuation of the electron beam to the total fluctuation of the SASE

intensity is evaluated quantitatively.
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SASE Energy spread (FWHM)  1.97 %
Charge/bunch 10-20nC
Bunch length 20-30 ps
Peak current 05-1.0kA
' RE Normalized emittance 150-200 7 mm mrad
Repetition 60 Hz
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Autoregressive Model, Total length 1.92m
AR Model Magnetic period 60 mm
[1] SASE- No. of periods 32
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K-value 0.013-1.472
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