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A 100 J Laser System with Stimulated Brillouin Scattering Phase
Conjugating Mirror

Wang Yulei Li Zhiwei
(Institute of Opto-Electronics, Harbin Institute of Technology . Harbin , Heilongjiang 150080, China)

He Weiming Zheng Zhenxing Wang Shuangyi

Abstract A high-power phosphate Nd: glass laser system with 100] energy was developed. In the laser design
process, the optimization of the optical layout was considered and the amplification gain of laser media was simulated.
In the laser system, image relaying and stimulated Brillouin scattering (SBS) are employed to improve the quality of
the output beam. A single-longitudinal mode laser pulse provided by a Nd: YLF front-end was amplified by two dual
pass amplifiers and a booster amplifier, and the output energy of 106 ] was obtained. In view of the requirements of
SBS phase conjugating mirror employed to the high energy and high power laser system with large diameter, a new
design of the SBS phase conjugating mirror was described. It is fully applicable to the high energy and high power
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dual pass amplification laser system.
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P ~P : polarizers; L ~L,: lenses Pw
M ~M: high reflecting mirrors

FR ~FR: Faraday rotators;SF,, SF,: spatial filters
RAT70-1, RA70-2: 70 mm rod amplifiers

RA40: 40 mm rod amplifier
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Fig. 1 Layout of high-power laser system
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Fig. 2 Structure of $40 mm (a) and $70 mm (b) rod amplifier
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Table 1 Results of simulation

go/cm™! E./(J/ecm®) Eo./(J/cm?) Input energy /J Output energy /J
Single-pass 0.079 0. 036 0.48
$40 mm
Double-pass 0.076 0. 480 1. 54
- 0.5 122.5
Single-pass 0.045 0.310 1.12
$70 mm

Double-pass 0.034 0.670 2.13

450 mJ(1.58 J/cm?) 500 mJ(1.76 J/cm?)

Sgg;ﬁi%gd FR , front end
¢8(20 ns/1 ns)
290 mJ(0.04 J/cm?)
SF, mirror
0.26 J(0.04 J/cm?)
@ &4?/ gmz) RA40 FR, $32(20 ns/1 ns) SF,
11 J(1.54 J/cm?) 9.91 J(1.39 J/cm?)
32.6 J(1.12 J/cm?) 8.74 J(0.31 J/cm?)
= 122.5J
SBS cell RA70-1 $64(1 ns) FR, | | RAT0-2 (4.9 J/em?)
19.56 J(0.67 J/cm?) 53.76 J(2.13 J/cm?)

K3 BE oA 1A

Fig. 3 Diagram of the amplifier energy chain
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Table 2 Energies of output

Number 1 2 3 4

5 6 7 8 9 10

Energy /] 94,7 102.9  106.3  105.5

115.5

104. 6 99.6 110.7 109.7 106. 6
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Fig. 5 Experiment setup for high energy and high power SBS phase conjugation characters
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