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Research of Small Signal Gain by a Probe Beam in a
New Multi- segment- amplifier

WANG Cheng-cheng, YU Harwu, TANG Jun, HE Shao bo,

LIU Yong, WEI Xiao-feng, ZHENG Wan-guo, ZHANG Xiao-min
{ Research Center of Laser Fusion, CAEP, Mianyang, Sichuan 621900, China)

Abstract In this paper, a new high power solid-state laser multrsegment-amplifier with 29 ¢m-square each aperture has
been introduced and was tested at different charge voltage. Under the condition of charge voltage of 23 kV and pumping

energy density of 10. 0 J/em®, the average small signal gain coefficient of 4.99% em™ ' and energy storage efficiency of

3.0% are obtained in experiments.
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Fig. 1 Schematic configuration of 4 x 2x 3

multr segment- amplifier
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Fig.2 Schematic diagram of small signal gain coefficient measuring system layout

P: polarizer; D: pinhole; R: rotator; F: Faraday isolator; M: mirror;

S: beam splitter; L: lens: C: energy calorimeter of input; C3: energy calorimeter of output; PIN: photodiode pipe
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Fig. 3 Relationship between small signal coefficient and pumping pulse under a charge voltage of 23 kV of

4 x 2x 3 multrsegment-amplifier
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Table 1 Experiment results of 4 x 2 x 3 multi segment amplifier

Charge Delay Small signal
Module .

voltage/ kV / Us gain, g

1"+ 2" + 37 10 720 1.082
1"+ 2% + 37 15 696 1. 140
1"+ 2% + 37 18 676 1.183
¥+ 2% + 3 20 666 1.208
1* + 3* (end slab) 23 628 1.236
2* (interior slab) 23 628 1.256
1* + 2% + 3 23 628 1.243

Average value of small Average value of small
signal gain coefficient,

, -
Briite § 6 cm

signal gain coefficient,

Bill"ill:&il' ! Y6 cm™ :

1. 655 2. 11
2. 746 3.20
3.510 3.96
3.959 4. 41
4.433 4.88
4. 768 5.22
4.551 4.99
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Fig. 4 Relationship between small signal coefficient and charge voltage and pumping energy density

of 4 x 2 x 3 multrsegment- amplifier
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