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Fig. 1 Dependence of B,, on radiation output power

(Dash line: measured value; solid line: simulated value; a, b represent 2 sets of parameters)

Table 1 Parameters of Physies

parameters Ezperimental Value Bimulated value
Ay (cm) 2.2 2.2
Nu(hw) 5
N () 54 54
By (k@#) 10 10
E,(MeV) 0.4 0.5
rp{cm) 0.3 0.3
I(a) 800 800
/vy — 3%, 6%
e(mw+rad-.cm) —_ 0.03, 0.06
rad wavelength(cm) 0.5~1.2 0.8
waveguide radiw (cm) 1.0 1.0
initian incident power (W) —_— 10-2

E,=0.4MeV, # B,=10kG, A,=0.6, 0.65, 0.7, 0.75, 0.8om #l A,=0.8cm, B,=9_10,
I1kG T, W E Po 5 E LMW LUF, H Pac~z iR ERK, REEEBONE K,
F28HMT y=1.783(H,=0.4MeV), B,=1.2kG, Bo=10kGa}, 25 17 2 oy -1 2 i) 3 2
Bs, BUREEE By FifEEh K i 2 98 bt 2k DA 2 o 7] I bl 7 F SR AR B B AR K, B Y
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FROCIRBORVLE, BB 6 I o IR AL F R E (KIMW), 847183 1 R R & g

LEHEFRERICY 0.5MeV i, B FEFHMEEH 3 A y=1.978(H,=0.5MeV),
B,=1.0kQ, B,=10kG i}, 17 S iL-FH BERl 2 B9 A5 fh f 2%, MOZE T I, o732 50 Bk i
Wit e, SER A HTH SR 6, TI SRS, BTl e =b60~600m [ i A8 KR ks,
GHRLERMMNE, 2L 2, B, ZUTFTHESHE S, B FREE £,=0.5MeV,
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Fig. 2 Variatione of No. 17 eleetron veloeity with 2 when E,=0.4MeV

(Bs: longitudinal velocity: £;; tranversal velocity)
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Fig. 3 Variation No. 17 eleetron veloeity with # at E,=0.5MeV

Toble 2 Influenes of energy divergeney 4y end emittance

_ saturated position| saturated power o growth rate

M (a-xad-cm) (cm) (MW) efficiency (%) (dB/m)
0.0593 0.03 53 55.2 8.8 150
0.1186 0.03 62 30.4 7.6 130
0.1136 0.06 64 24.5 6.1 136
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Fig. 4 Dependence of laser output

power P, on Ay and g Bw(KG)

(curves 1, 2, 3 are responding to the 3 conditions Fig. 5 Dependence of mis-match

indicated in Table 2) curve P-B, on 4y and &

Table 3 Influence of variation of B, on laser output power

B, (k&) Saturated position (cm) saturated power (MW) efficiency (44)
1.4 58 62 6.88 5.76 1.7 1.4
1.3 56 21.3 5.3
1.2 58 54 23.6 18.9 5.9 4.7
1.1 50 64 35.2 21.2 8.8 8.3
1.0 52 64 35.2 24.5 8.8 .
0.9 66 98 24.3 13.9 6.1 3.5
0.85 80 15.4 3.8
0.8% 66 0.0096 0.002
0.7* 70 0.04 0.01

* Hepresent ihe case of un-saturated.
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Fig. 6 Variation of laser outpat power with Py £ at 4y <0.0593, e=0.03 (o) rad-em
{a: By=1.0k@, b: By=1 2k, ¢: B,=0.9k3)
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Abstract

A numerical simulation of recent experimental results of the raman free—electron
laser in Shanghai Institute of Optics and Fine Mechanies, has been made by using
CAGFEL code which is based on the single particle theory. The calculation shows
that when electron energy K,=0.5MeV, energy spread dy/y=6% and emittance & =
0.06x-rad-em, the peak power of the device will be as high as 24MW wilth a radiation
grewth rate of 120 dB/m and a efficiency ¢ 6.1% . Ths calculation is useful for the
overall experiment of Raman free-eloctron laser.

Ked words: Raman free-eleotron laser, numeriocal simulation.



