o2 11 o H ¥ ) Vol. A22, No. 11
1995 4 11 A CHINESE JOURNAL OF LASERS November, 1995

TR 8 e T OB B B 5T
£ oW OEME ILU ORI ARN

(PEBFE LEEPLR, L3 201800)

RE RAESEE LRI 8 mm B8 & b E-FROCERET RUEBUN, HE B THSRORDT
FRROCR AT, BB N 5 mm B 12 mm ELTH, FEERSLREANES.
XA R E b ETHOCE, HE

1 5 7

B TS A R AR A TR SR B AT LAy B TR B
BET WERBRIMY BB, EMEUR RS | b b THOERS R AE 1985 ERELH KD,
B T HBURRIKE] 4. 4%, 30 B#4T T WHE Ao & SRR ERHES. A b Tl
S48 AR EBIBI T B Colson Y 081 T 19 Kroll 8 KMR 77 2L, Boscolo i — 4 Viasov
J7 A Freund %49 =M AR R S TRIRO, A SUR A HE A HIRT, 3 18 i S 25 (3] o 44 A9
1R, XA B 15 B RO SEAE Wigeler (4 8 B i1 1T OB 25617 SLGTHERL, B 5t T 7
FE NS R TRE R 5 BHA Wisgler B T HOLSS AU B A RS RE A9 ML, B 3
TEEWHIERE H hmTEOLR N BE TS,

2 HH{pRLHY
B FZER R e b2 s Bl S5 BN
B, = Bz €))
WL HERE Wiggler BE3H Y
B.,(r.(b,z) =

2B — Ii(M)sin(hkez — @r + U, (A)/A) X cos(hez — YD — I, (A)cos (ks — D)z} (2)
H A= ko, ke = 2/1 J& Wiggler J %, ¢ & Wiggler ], 1, RAZ1EAY Bessel pR%L,
U FLAEREVEZSIN , KM EER v M RESESE o) A RAH T T BEKL
K%

29,,!)//!1/2.

= Qo - yk..,v// i ZQJIUL) (3)

Vo

* ERERMEZSHITHE.
WFRE AR+ 1995451 A 27 H; WEIBHWBAH + 199544 A 7H



802 h - H . X 22 %

.v£+v}=.(l — )¢t : 4)
HH O, = eB./me,Q, = eB./mc,e RELFHE ,m BREFHB,c RIHE,y = (1 — (v/e))™12,2
=4 I'\J'v% 2, > ?kuvﬂl @.%ﬂl!:f‘% | mﬁsz = k.ﬂ';":"l Q, <_?kwvﬂ! EE;?&E:.F% i ﬁﬁlz
=+ ko, . .
B FH, 18 3 i FROCARREER TE, R, TS HEN

w=ck,y§/(ﬁ,y—k—i)[li(ﬁ§/ ’W+)m] | e

Kt By = vy/esyy = (U= BTk = op/y'Pyyvy ) = el [eomoyri RAFE TR, I H
Tﬁlﬁ&’iﬁ s Te %Iﬁ,?ﬂi#—‘-ﬁ:,ﬂm = I;nf'-"nxil' TE,, ﬁ:ﬁn = 1. 841 1Ty %fb‘i-ﬁ‘**&o
BFATEF A h y — ¥ TR T

% — C %a.sm}’ — —E‘ ®)
d¥
Pt ko + &, :Z;" + (7
Hrp
c, = kah (8)

2akri(al, — 1)J1(2)
ko= o/c REEGH H BB B EG L B BB AL, J, & Bessel IREL, o RIBBLB NI, 7 RIBTF
GiAE. B R FRAMPBERY, BF

\
E. 20! {sinn’?)cosn’¥ — {cosn'F')sinn'¥
met Ak, + ko) ; n 9

For (oo o) REXTITA BT RTH 0 REUEL 00 = (PZ0)V?/ (me?/e) (R REBARIE P R1b
R T2 B, Zo RSP
SR B AR o, FUBLH o p F TR 7 R

dﬂ. 2"-"01!
Pl /By)sin¥) 10)
 — 2"0‘ ZL el B )c05P) an

b1, = 17 kA,

3 MGG LR LA

FHEG (D AOMADERT —4 AR A R4, #d T L FAEM S A, R
X H T RA T RE E i BTG H RN, AR Runge-Kutta 757 K7
B, Wonaas TAEJr = B RSO, AR T 3009 2000, -7 RPItaRER v & & RESS
it T HIRGALAR ¥ 72 0 ~ 27 WYX 534

AFHS A B B FHOERR TES5unE | iR, b BB, fl B RERPATRTZ
$OORIR T AT A HER Ay AL R TR S Wiggler Eﬁ%?ﬁﬁé{l%?%ﬂﬁﬁf |
NBE R HUGREAIRR.

M 1 RS RGEEMEENEARR, TEARBRGR BRRRTRER. A
AL E 2020 0. 6 m, AR N 17 MW, T AR TRl 12 MW, BHRER I3



11 34 ' B PF: THENREABTRERNAR 803

B MR, IRANPEHRUBAZEMERTFRRAT BN K.

Table 1 Experimental parameters

Parameter - Value
A, (m) 0. 022
B, (T) 0.0~0.2
Length (m) 1. 19
B, (T) 0.0~2.0
E, (MeV) 0.0~0.5
r (m) 0. 003
I(A) ~800
4y _ ~ 0.05
r, (m) 0. 01
Induced power (W) 0.01
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Fig. 1 Radiation power as a function of interaction

AAO M

iengin z for £, = 0. 4 MeV, B,=0.058 T, and
B, = 0. 935 T. The solid line is from simulation
and the dashed line is from the experiment
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Table 2 Beam current and power

E, (MeV) I(A) P (MW)

0. 50 1000 500
0. 46 920 423
0.42 840 386
0. 40 800 320
0. 38 720 275
0.34 560 190
0. 30 400 120
1.2r
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Fig. 2 Radiation power versus wiggler field fur #, = 0. 4

MeV, and B, = 1. 0 T. The solid line is from
simulation, and the dashed line is from the

experiment
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Fig. 3 Wavelength versus wiggler magnetic field
for B, = 0.4MeV, and B, =1.0T
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Fig. 4 Radiation power versus guide magnetic field for E, Fig. 5 Wavelength versus guide magnetic field
= (. 4§ MeV, and B, = 0. 098 T. The solid line is for E, = 0.4MeV, and B, = 0. 098 T

from simulation, and the dashed line is from the

experiment -
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Fig. 6 Radiation power versus beam energy Fig. 7 Wavelength as a function of beam energy
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Study of a Tunable Raman Frece-clectron Laser

Huang Yu Wang Mingchang Wang Zhijiang Zhang Lifeng Zhu Junbiao
(Shanghai Institule of Oplics and Fine Mechanics, Academia Sinica, Shanghat 201800)

Abstract. A 8 mm wavelength Raman Free- electron Laser has been inverstigated
numerically with a nonlinear theory, and its tunable ability has been studied by varying the
simulation parameters. The wavelength of the FEL is variable continuously from 5 mm to
12 mm. The general behaviour of the experiment is reproduced by the simulation.
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