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Abstract Small signal gain coefficients(SSGC) of 93 pieces N31 Nd** doped glasses for Shenguang [l high power
laser system are tested. Results show that the average SSGC of Nd glasses with 2.2 % mass fraction of Nd,O; and
3.0% mass fraction of Nd,O; are 0.0387 cm ' and 0.0416 cm ™' respectively. Gain fluctuation range of these two
kinds of Nd glasses are 0.86% and 0.76% respectively. This result demonstrates that the gain fluctuation range of
N31 Nd glasses meets the requests of Shenguang [l projects and definitely provides the gain equilibrium for every
beam laser in this system. This experiment is a valuable experience for controlling the gain properties of even larger
Nd glass in the future.
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Fig.1 Testing instruments of small signal gain coefficient
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Table 1 Main parameters of N31 Nd glasses

Parameter N3122 N3130
Fluorescence lifetime /ps 340 320
Loss at 1053 nm /(%cm™ 1) <0.15 <0.15
Absorption coefficient at

3000 cm™ ' /em ™! <2 <2
Gain fluctuation /% <2 <2
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Table 2 Small signal gain coefficients in diferent lifetime samples

N3130 N3122
Fluorescence lifetime /ps 335 330 325 355 350 345 340
Quantity of samples 4 30 2 1 36 9 11
Average gain coefficients /cm ™! 0.0417 0.0417 0.0418 0.0392 0.0387 0.0388 0.0387
# 3 ANIF) 1053 nm 5 AR B RS 10 /M5 5 1 45 R AL
Table 3 Small signal gain coefficients in different loss samples at 1053 nm

N3130
Loss at 1053 nm /(% cm ™) 0.10 0.11 0.12 0.13 0.14 0.15
Quantity of samples 2 15 12 1 3 3
Average gain coefficients /cm ™! 0. 0413 0. 0418 0. 0417 0. 0420 0. 0416 0. 0416

N3122
Loss at 1053 nm /(% cem™") 0.10 0.11 0.12 0.13 0.14 0.15
Quantity of samples 5 11 19 11 10 1
Average gain coefficients /cm ™! 0. 0387 0. 0387 0. 0388 0. 0386 0. 0388 0. 0383
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Table 4 Lifetime and average loss at 1053 nm of different small signal gain coefficients

N3130
Gain coefficients /cm™* 0.0423~0. 0419 0.0418~0. 0416 0.0415~0. 0410
Average fluorescence lifetime /ps 330.5 330.0 330.5
Average loss at 1053 nm /(% cm™ 1) 0.119 0.116 0.126

N3122
Gain coefficients /cm ™! 0.0397~0. 0395 0. 0394~0. 0390 0. 0389~0. 0386 0.0385~0. 0382
Average fluorescence lifetime /ps 348.3 346.7 348.0 347.0
Average loss at 1053 nm /(% cem™ 1) 0.117 0.122 0.121 0.124
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scale coefficient
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