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Ihvestigation on temperature and thermal lens effects of laser
diode pumped composite Y AG rods
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Nomal College, Shangzhou 726000, China)

Abstract: Temperature field and themal lens effect.of faser diode end pumped composite Nd YAG rod were investigated
through numerical analysis methods Numerical ®lutions of temperature field were obtained The maximum temperature was
73 8 C for composite laser crystalwith an absomtion coefficient of 3 5/am, under pump power of 18W with 0. 2mm beam radius
And alo phase-retardation distribution AD7%, ( r) of the axial transnission light caused by radial temperature gradients was
obtained Comparingwith conventional jod|\the”results show that composite rod leads a lower temperature rise in laser rod, aswell
as reduces distortion of pump end which brings on lens effect of laser crystal Phase-retardation distribution A® , (r) in composite
rod is similar © that of conventidnal laser rod, but it doesn’t accord with radius quadratic relationship, there is an aberration A¢
betveen the phase retardation ofithe themal lens and referenced spherical lens A® (1) correspondswith that of a spherical lens
approximately at r <w,, and \the“equivalent foci fi;y appraches © the same value of conventional rod, whereas A¢ increases
quickly with the increase of laser beam radius at r>w,.
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Fig 1 a—LD end pumped configuration b—composite laser crystal
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Fig 2 Temperature fied in composite crystal
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Fig 3 Temperature field in conventional crystal
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Fig 4 Distribution optical-path difference for end pumped configuration
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