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ABSTRACT An 1D pulse FEL simulation code is applied to study the accelerator noise
effectson CIAE far-infrared FEL oscillator The laser pow er instability and gectral center
shift due to the time jitter and energy ripple of the electron micropulse are modeled by the
code, and the roles of the noise frequency, anplitude asw ell as the optical cavity detuning in

the noise effectson the FEL are exhibited in the smulation
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Tablel CIAE far-infrared FEL Parameters

election energy E: 5M e/ optical wavelength X 200pm
micropulse current 1I: 40A wigglermag fieldBo: 1 4kG
energy gread AE/E: < 1% wiggler length L w: 1 5m
nom alized emittance &: Q 03an* rad period number N : 50
micropulse length : 45ps
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Fig 1 Effectson the FEL of electron pulse Fig 2 Time jitter effectson the FEL at
time jitter at different frequencies different cavity detuning lengths
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Fig 3 Time jitter effect on the FEL Fig 4 Effectson the FEL of electron energy
w ith half electron pulse length (= 22 5ps) ripple at different frequencise(8Y/Y= Q 05%)
1 current 1= 40A; 2 current | = 8QA. 1f=03MHz2f=Q05MHz3f=Q0Q MHz
3 (6= 22 5p9), 4
FEL FEL (8Y/¥= 0 05%)
4 , FEL
Q 5%,
38MHz ,FEL Q 3V Hz ( 5 , 4
, FEL 6 ,
Q 05%, Q MHz , 50um
16%, 400im 27%, , FEL
L 7

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



1 FEL 11
Q 05% Q MHz , )
2% Q 5%, Q36MHz ,
1 7 1
5000
2000 4000 F
3 - g 30n0 |
Q =]
a, 2. -
= i = 2000
é‘- 1000 a ]
=3 =
© f © 1000F
0 : : 0™ 100 200 300
0 100 200 300

Fig 5 Effect of electron energy ripplew ith
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Fig 6 Energy ripple effect on the FEL at

different cavity detuning lengths
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SM ULATION STUDY ON THE ACCEL ERATOR NO ISE

EFFECTSON THE FAR- INFRARED FEL OSCILLATOR
Fu Shinian, Chen Y inbao, and Huang Zhibin
(China Institute o A tanic Energy, P. O. Box 275(17),B eijing 102413)

It iswell know n that the performance of an FEL oscillator has a strong dependence on the electron pulse
stability during amacropulse At CIA E a far-infrared FEL oscillator is now under construction. It is neces
sary to understand the role of the accelerator noise in the FEL. 1D pulse propagation model is adopted to
study the effectsof the noises, includingm icropulse time jittersand energy ripple The influenceof time jitters
at different frequenciesare shown in Fig 1 Andwe al® study the effect at different cavity detuning lengths,
as given in Fig 2 It isfound the laser pow er is very much dependent on the energy ripple, as shown in Fig 4
and Fig 5,w hich depict the effectsof the noise at different frequency and anplitude In fact, the energy ripple
not only fluctuates the laser pow er, but alo undulates the pectrum center of the laser as shown in Fig 7 It
can be drawv n out from the smulations that the frequency of time jittersplays an mportant role in the laser
pow er instability ,w hile the anplitude of energy ripples isof significance in the fluctuation of laser pow er and

sectrun. Thiswork provides us somemargins of our accelerator noise,w hich will be controlled in thema-

chine construction
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