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Drive Laser for the FEL Radio Fequency Photoinjector

CHEN Ya-nan, LI Wei-hua, LI Ming
(Institute of Applied Electronics, China Academy of Engineering Physics, Mianyang, Sichuan 621900, China)

Abstract The drive laser system of the free electron laser (FEL) radio frequency (RF) photoinjector is introducted. The

characteristic of the mode-locked oscillator controlling high current laser diode bar drive is presented in detail. The output power is

10.5 W, the timing jitter of the timing stabilizer is 0.56 ps. 11.9 ps Gaussian pulses of 266 nm wavelength are generated at a

repetition rate 54.167 MHz. These “micropulses” are contained within a “macropulse” envelope as long as 6 ps. Micropulse energy

of 5 pJ is abtained.
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Fig. 2 Experimental setup of drive-laser
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Table 1 Parameters of oscillator

Parameters

Theory value Measurement value

Laser wavelength /nm

Micropulse repetition frequency /MHz
Average power /W

Micropulse width /ps

Repetition frequencyrange adjusted /MHz
Micropulse timing jitter /ps

1064 1064
54.167(+/—0.003) 54,167
>9 (best effort>10) 10.5

<12 11. 9

+/—0.1 +/—0.1

<1 0.56
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Fig. 3 Scale signal (a) and timing jitter signal (b)

of laser pulse

PGS HMHEAL 2, RIB AL 2ZES B 3 T8
JGAR BB , SEROG IR M R SRR B IR R
— 30, AT SEBLF 2B 4, il 3 B .

MR E B (6] R 25 @ A AR S AL 25 5, T
IS B BOL KXt T RF 55 e EIE3). H800
Bk 5 RF {55 2 [6) B 45 28 AH 5] B, B[] 5] 28 % o
AR B 55 8

V() = V,sinQxfoAL) D
K fo RBOGHK M IR, Ar R BTG Bk A X T
RF 55 M i £4 30,

B T RO s g B [ BE 3 Ar i/ T EOE B
) B B 270 fo Aty AR/, B [6] [ 25 2% Hf A AR i i 9 15
Sy LR R

V() = Vilnfolt;, (2
& X
t; 1
S =5 = Vs,
S g AH R , AR I8 R AH 4 A5 5, BUAT LA 3
BOothk e R B3l YA N E S MR A
Viewns s BERAEL A Ve BF 5 T B 1 ] 34 31 F) 29 07
MR B KA 53
(A s = SVime s

(3

(At e = SViaxo (4)



162 th &

4

ot 338

R THE SE, FEBOLERE TR, WY RF
FommRE, EZ 5Btk ESA — MaFEE
1 kHz) , I 46 i B 20015 5

V() = V,sin2rfot), )
B 2xfor BN, TR V() = Vo2nfot, W AV =
Vo2rnAfAt, B

N
A2 Af°

B 3() R TAEMME fo="54. 167 MHz i, i
RF 55 58k 5 Z R MM E2E 1 kHz &,
A 7 A5 V0 R RO R AH 2 B0 A 1] 3 3h AR 2 AR
. HER

Vo (6)

0.6 V

RF 55 F¥E . mHESH b0 EEaES, %ZE
BEBRAMEN 6.6 mV,HHFEA 0.87 mV, H (4
AR BOC K o HH B B KA R 4. 26 ps, BT K
0. 56 ps,

3.4 BEXBKHMHKEEHA

3.4.1 BOERRA K

WM KRRGEME 4 Fizw, o PC A F Bk
WY BB 7R & RA S EOE R E iz i K
TG, FROBIEHISE T . BOGTH 3R B E W BOK BT
B TAEA R (Nd: YAG) Fil i 32 U8 ¥ 35 4 4 i 243
JERK S R B IT ), Bk BE B A8 B BOK, Bk b 9E
EBAE—EWRI,

FEL GBI A S W Sh OB M K R4k A
B EREOLIRE , 2B &, i TRORE X
Bk FE 10 ps 2245 WO B w3 25 RAR (K YR 5) . H
WM R REMELRE B O T —BBK, 8
MRETN T WO AR S O, BT AR T B R
Vi ) R, BU B R G825 N 260 2247, BEIB B E R,

RA

4 BOLMKRRRER

Fig. 4 Schematic setup of laser amplifier
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