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Abstract This paper has reviewed the development history of laser glass in China since its invention in 1961. The
properties and applications of several commercial Nd: phosphate high power laser glasses used in facility of inertial
confinement fusion have been described. The performance of rare earth ions doped multi-component glass fibers
applied in generation and amplification of laser has been introduced.
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Table 1 Properties of N31, LHG-8, LG-770 and KGSS-0180 neodymium phosphate laser glasses

Properties N31 LHG-8 LG-770 KGSS-0180
Stimulated emission cross section ¢ /(1072 cm?) 3.8 3.6 3.9 3.6
Radiative lifetime .,/ ps 351 365 350 _
Lasing wavelength A, /nm 1053 1053 1052. 7 1053
Effective emission band width A} /nm 25.8 26.5 25.4 _
Density d /(g/cm®) 2. 83 2. 83 2.585 2.83
Refractive index /ngy 1.5392 1.5296 1.5086 1.532
Refractive index at lasing wavelength 1.5306 1.5201 1.4996 _
Abbe number 66. 2 66.5 68. 4 _
Nonlinear refractive index n, /(10" esu) 1.15 1.12 1.02 1.12
Glass transition temeprature / C 450 485 461 460
a(30 C~70C) /(100" K™Y 107 115 116 116
dn/dT(30 C~70 C) /(107" K1) —43 —53 —47 —39.5
dS/dT(30 C~70 C)(10°" K™H) 14 6 11 _
a(30 'C~300 CH)(107" K™ 127 127 133.6 _
Thermal conductivity £(25 C) /(W/m+K) 0.56 0.58 0.57 _
Young's modulus /GPa 56. 4 50. 1 47.3 59
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Table 2 Comparison on the production rate and properties of neodymium phosphate laser glasses

by pot melting and continuous melting

Properties Pot melting Continuous melting Better, worse or the same
Production rate 2~3 pieces/week 70~300 pieces/week 20 X better
) Astigmatism 0. 352 0.11x 3 X better
Homogeneity (at 633 nm)
Power 0. 301 0. 152 2X better
Nd-doping uniformity +5% +2.5% 2X better
Optical transmission(1053 nm,1 cm thick) >99.95% >=>99.95% same
OH— <1x10°* <1x107! same
Fe impurity <2X10°° <2X10°° same
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