;a3 A3/ A I S Vol. A23, No. 3
1996 4 3 CHINESE JOURNAL OF LASERS March, 1996

L AbE BT EOES
8 58 e ik i ye A
PEL BEL

CPEFIEP: L #EHLEF. L 201800)

RE HiITHERTAIES B b i TF RO (FIR—FEL) 7= UG Mok 09 =T k. dF &

HUF RS -5 AR B g d Bkod LR Hh T B 658 24 Y W T AU 8 E R IE 3 28
YRR A IR XS 1 R O 1 SR A0 OB 2Rk ok BRI R R R B A — R TFH

B e o S it T YR o oL e B B B2 4R 1o B BE R 4 . UWT AR MR b By w Th R

SYERK .

XEE B HETFROCE . RS ER

1 5 7

TR %0, AL S 1 il v % 2% (FIR-FEL) I B 35 FF4R 35 B o il F 3% 25 (FEL) B
525 N R A9Fr M, FIR-FEL %235 50 5 2R Ji 91 45180 B 28 7 2% (RF-Linac) 3 7 4 — R 51| 41 3
Ty iy F ARk ol B . BBk iR E (N KB RR, XESEA MK B RER TS
Wiggler BE37 8 7= 4 5 o F IR AC BEAH 29 AY B2 P S6 K op @3, L Sk Beay M S e fk v 5 £
TR 3 T T OF ST AL 27 SR 3h 2 R AL A DL B RV IR S JE Rtk R T,

A< SCHHR % A€ FIR-FEL ) T 32 itk i 380306 B i B2 A0 Bk nle iy 7] Gl 1 DA B 92 TR 46 A9 4.
XEEA AN T 2o HE o v WS 2409 B S (8] B R B op IR 4 0 FEL S BB fTAY 41 |
AR Y Bk ok 18 B TR Z B RS A9 PULIE . 76 FEL IR 28 M RSB, — 1
FERR IR AHAY . TS .18 B Ikeh E47 A B w A Ye ikoel Y fle fn zh 3,

2 ek FE 45 89 A S A pR

FE LA BB, B A9 A I I A AR ALY 7 AT ol 78 0k o 280 R 1 P A Y, T 2 (AT AY
WS TERAIE BB FHICIE 0 RRE, B A KL 40 FIR-FEL o3 i F 3 SR m /PR
HZRAFRBS, BAEES S b 78068509 Wiggler A 4L, KR & 383, N 7E
Wiggler i} [T 40T 3 2 [8] 19 S BE ] 3 S0

| A= (B, — BINL/S 45

W B 19954E 4 3 26 B WRIMSUEANT - 19954E6 A 22 H



194 o ] B ¥ 234

KB f,=ke/o, fom= U — (1 + KD/ 5 FIRICHK s B FREE S T AYE R REE, v 2
BF AR CER T K REFROTERZZRE, K = Bl/2V 27mc, By, N, A
4+ A& Wiggler 87U {H . R R R A HAE .

FEAF, ATHE A E, AR AT HRESRGEN; BT B B BFROSEPIOTREE
AR FA EERERE S, BT B R, [Ri% TE. MBREME . HI+
B RSB TROBECE M= ot/ — 2/ I | iR XB b REEES v FERIEIR.
LR EEA E S R IR A WA

A= 6NA, (2)

Hoep A RIESHEAC X TE REFBNSE K

XA y. BB TFENZMECEKE T b = 22/A
J& Wiggler 3. U™, B/ EF[EIPE b fE6E
W Z [FAY R EE R N 2 T SR ()

\ o e R RSB AE T B TR 64

w/fe

) W5 i, IR AE Wiggler A [ 405K fik v 3 2 F iy

T-hkop BE, B A M EAE LB S, kb h

2 P BT AY BT, 7 Wigsler i 1 4L IE 57 B
P HLF 3,

Fig. 1 The dispersion relation of waveguide {ree clectron _ Niax ) 1

vacuum

W= ke

(4)

laser on the plane Cw/fc. k}. k. is the cut- off - ﬂzk, VNzA-E]—'E — NZiZ — };ﬂf

wavenumber of the waveguide E#%HXJEQE%H{W :‘Fﬂﬁ FEL %ﬂ%iﬁﬁ%
WHEAT,

n(z,1)

(a) @

0 ' f& Z 0 ﬂ;('h ﬁc“‘l + 4 z

Fig. 2 The half-parabolic density configuration of the electron bunch, its duration

is about several picoseconds, and {, is the electron bunch length
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Fig. 3 The procedure of compression of the optical pulse in a waveguide free electron laser. Dotted
curve represents the optical pulse; Solid curve is the density configuration of the electron pulse.
(a) the beginning case; (b) in the Wiggler center case, the dashed curve covering the optical pulse (indicated by the dotted curve)

is the case of without compression; (¢) in the Wiggler cxit case, the longitudinal length of the optical pulse is shortened
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Possible Generation of the Ultrashort Optical Pulse in Far-infrared

Free Electron Laser

Hu Suxing Fu Ensheng
(Shanghai Institute of Optics and Fine Mechanics, Academia Sinica, Shanghai 201800)

Abstract In this paper, we investigate the possibility of generatirg the ultrashort optical
pulse in far-infrared free electron laser driven by a radio-frequency linear accelerator (RF-
Linac). The short electron pulse emits the optical pulse the length of which is correspondent
with the length of the electron pulse. We present an equivalent refractivity to describe the
propagation of the optical pulse. When é moderate original phase velocity of the electron
pulse is chosen to ‘ensure that the gain .be positive and the equivalent refractivity
monotonously increase along the relative slip distance, the leading and trailing edges will
relativiely move toward the center of the optical pulse during interaction. Thus, the high-
power and ultrashort optical pulse in the far-infrared region would be generated.
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