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Nd: Glass Before and After Intense Laser Irradiation
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Abstract The electron probe micro-analyzer (EPMA) technology is used to analyze and study various forms of
platinum (Pt) particle inclusions in continuous-smelted Nd: glass before and after intense laser irradiation. After
intense laser irradiation, platinum particle inclusions exhibit three typical EPMA morphology. Their forms come
from the joint result of the thermal stress and vapor pressure caused by platinum particles absorbing laser energy.
The thermodynamic properties of Nd: glass also have an effect on the morphology. The phenomenon of Pt-Zr-Sn
being co-wrapped is found by comparing the EPMA distribution characteristics of zirconium and stannum impurity
inclusions.
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Table 1 Continuous-smelted Nd:glass samples for optical microscopy and EPMA

Sample number Sample description

Intense laser irradiation conditions

Corresponding figure number

1 Containing bubbles 5 Jeem™? irradiation for 30 times Fig. 1(a)
2 Containing crystallization particles Unirradiated Fig. 1(b)
3 Containing crystallization particles Unirradiated Fig. 2
4 Contains Pt particle inclusions Unirradiated Fig. 3
5 Contains Pt particle inclusions 5 Jecm ¢ irradiation for 30 times Fig. 4
6 Contains Pt particle inclusions 5 Jeem 7 irradiation for 30 times Fig. 5
7 Contains Pt particle inclusions 5 Jeem 7 irradiation for 30 times Fig. 6
8 Contains Zr-Sn particle inclusions Unirradiated Fig. 7(a)
9 Contains Zr-Sn particle inclusions Unirradiated Fig. 7(b)
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Fig. 1 Optical micrographs. (a) Bubble in Nd:glass;
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Fig. 2 Particles inside Nd:glass. (a) Electron microscopy imaging; (b) EPMA analysis
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Fig. 3 EPMA analysis of platinum particle inclusions in Nd: glass before intense laser irradiation.

(a) Platinum element distribution; (b) cerium distribution
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Table 2 Thermodynamic parameters of Nd:glass

and quartz glass

Material Silica glass? Nd:glasst!
Density /(gecm™?) 2.202 2.88
Specific heat /(Jeg 'K 1) 0.752 0.75
Thermal conductivity /
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Coefficient of expansion /K 4.2X107" 1.27X107°
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Fig. 4 EPMA analysis of platinum particle inclusions in Nd:glass (sample 5) after intense laser irradiation.

(a) Platinum element distribution; (b) zirconium element distribution; (c¢) stannum element distribution
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Fig. 5 EPMA analysis of Pt particle inclusions in Nd:glass (sample 6) after intense laser irradiation.

(a) Platinum element distribution; (b) zirconium element distribution; (c) stannum element distribution
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Fig. 6 EPMA analysis results of platinum particle inclusions in Nd:glass (sample 7) after intense laser irradiation.

(a) Platinum element distribution; (b) zirconium element distribution; (c) stannum element distribution
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