a0k 1M Hr ot Vol. 40, No. 1
2013 4£ 1 A CHINESE JOURNAL OF LASERS January, 2013

JeFHUEI R I DR 4E 5 T-0oE MOPA
#%¢ ASE il

foz HER B2E IAE HEE RER RALE AA% HGE

(P AL B ARSI HOE S5 9 BN BAE R E S, BRI P54 710024

WE ®WYRES TR R HECR B L RS (ASE) 513 2 Pk v 5 5 % b BE T B MOTAT 3 35080K o 8 H ok

Jok A 5 X Ll BE T R L B0 T e T R R A L S R % ) B L IR 0 e . T E O O 00 7 A K o Y D B X 5% 4

B G OCHEAT TR 50, S T — R i o 43 F WO OR B8 ASE 1907 vk . EXT 4R T RO (MOPA) & 4¢

55— AR A 9 B D S 30 v, B H DG T G RNRUHE G T SR e 43 R B 1 10° Fl 101 H 2R, WIS m o6 Ik b 5

SO0 L RE el R A LA 3 R S B 10° R 10° gk, FEHLEE MOPA R 48 i R S50 i, SR FI B S G T G #E AT
T RS ASE 5l JF e A AERE ARG 1 R A 78 ok T i R BO6 ikt s S v 20 32ME 43 106 &R G2 v OB TR 1)

PR T — AT R,

KW WOCEE s HOGTF G B RS M4 F 06 s X

hE4SEE TN248.2 XEkARIRES A doi: 10.3788/CJL201340.0102008

ASE Suppression in the High Power Excimer Laser MOPA System
Based on Electro-Optical Switch

Hu Yun Zhao Xueqing Xue Quanxi Wang Dahui Zheng Guoxin

Hua Hengqi Zhang Yongsheng Zhu Yongxiang Xiao Weiwel
(State Key Laboratory of Laser Interaction with Matter , Northwest Institute of Nuclear Technology
Xi'an, Shaanxi 710024, China)

Abstract In high power excimer laser system, the signal contrast ratio is decreased severely by the amplified
spontaneous emission (ASE), which decreases the laser pulse signal contrast severely, leads to waveform broadening
and distortion, and impacts on the accurate physical experiment. In this paper, based on the principle of the short
pulse generation by electro-optical switch, study on ultraviolet electro-optical switch is made, and a method for ASE
suppression of the laser amplifier chain is established. In the waveform clipping experiment of the first pre-amplifier
in master oscillator power amplifier (MOPA) system. the extinction ratios of the single and cascaded dual electro-
optical switches reach 10° and 10* level, and the laser pulse signal contrast ratios are promoted to 10° and 10° level
after clipping, respectively. In the experiment of single channel MOPA system, the cascaded dual electro-optical
switch is adopted to control the ASE, and an amplified narrow pulse is obtained on the target surface, providing an
effective solution to the problem of waveform amplification in the high power excimer laser system.
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Fig. 2 Schematic diagram of single elctro-optical switch
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Fig. 4 Schematic of cascaded double electro-optical switch for waveform clipping
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Fig. 7 Output waveforms of the electro-optical switch under different working conditions

0102008-4



W =& EETHORTT R R DR 708 MOPA R 4T ASE i

KU K BB Tk 2 B BT O 7% T BRI S BE - 32 i 4 HH Bt 0 e 45 2R 149 Oy o 43 00 4 R It ) 2%
KT 2% P U B AR T 4 23 TEBARE. R T FEIT R TARRE R 1
HUOEIT TG N Z R 3R 1 B A0 JeH . BT SR M 06 HE 3% S B80T A3 T R FH G BT
ST IR I [A)i 6 F E I A 1 ME A 25 T 56 SRR R T — RO 2 IR EIBOT 1R
P B S S8 P S A 25 OO S AN 18 P S 0k
1 TT R R

Table 1 Contrast ratio measurement of electro-optical switch

Switch on Switch off
Switch mode - - - - Switch contrast ratio
Amplitude /mV Width /ns Amplitude /mV Width /ns
S, 1215 5.0 1590 7.6 5090
S, 1029 5.7 1427 7.5 4803
S +S, 574 4.2 895 5.5 64080
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Table 2 Parameters measured after clipping

Switch Signal ASE Signal Signal Energy
mode amplitude /mV amplitude /mV contrast ratio energy /m] transmittance /%
S 1215 61.5 131595 1. 45 17.7
S, 1029 33.5 204602 1. 39 17.0
S +S, 574 44 1303436 0. 60 7.3

Note: energy of 8.20 m] without switch
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Table 3 Output parameters of single channel
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Half width of laser pulse /ns

Round
AMP1 AMP2 AMP3 AMP4 AMPS
1 5.23 3.98 4.19 5.41 9.02
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3 5.20 4.57 3.52 6. 98 9.39
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