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Total ionizing dose effects of optical materials in solid state laser
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Abstract: Changes of the transmittance of several optical materials used in some solid state laser
design are measured in total ionizing dose irradiation experiment. The radiation effects of these optical
materials are obtained through analysis, and the abilities of anti-total ionizing dose irradiation for the solid
state laser are estimated. The experimental results indicate that, Nd:YAG is susceptive to the vy rays
irradiation, which would lead to the decline of laser transmittance and permeability significantly, therefore,
Nd:YAG does not meet the requirements of the laser design; while for UBK7, plated UBK7 and Cr:YAG,
their transmittance and permeability show little changes under vy rays irradiation, and they are suitable for
engineering design.
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Fig.1 Configuration of solid state laser
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Fig.2 Optical path of photo-permeability test for laser materials
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Tablel Experimental sample for total ionizing dose

sample type gain medium Q-switched crystal window class plated window class
. . UBK7
name Nd:YAG crystal Gr:YAG UBK?7 (multi-layer electrolyte reflective film)
number 2(1#,2#) 2(1#,2#) 2(1#,2#) 2(1#,2#)
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Fig.6 Curves of photo-permeability with total ionizing dose at 1 064 nm
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