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Analysis of thermal focal length in LD corner-pumped
Nd:YAG/YAG composite slab lasers

GONG Ma-li \WANG Sheng-li ,LIU Qiang ,HUANG Let ,GAO Song ,ZHANG Hai-tao
(State Key Laboratory of Tribology, Center for Photonics and Electronics, Department of Precision Instruments and Mechanology,
Tsinghua University, Beijing 100084 , China)

Abstract: In order to study the thermal focal length in LD corner-pumped composite slab lasers more clearly, the theoretical
temperature distribution and the thermal focal length in a LD comer-pumped Nd: YAG/YAG composite slab were calculated with
the finite-element method. Moreover , the thermal focal length of the slab was measured with CCD under non-lasing conditions. A

comparison between the theoretical results and the experimental results was made. The result showed that the experimental thermal

focal length transformation was in accordance with the theoretical computation.
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Fig. 1 Structure of the Nd: YAG/YAG composite slab
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Table 1  Physical properties of Nd: YAG

symbol description value

kM thermal conductivity 10.1W-m™' -K!

E Young modulus 3.10 x10"'Pa
v Poisson ratio 0.3

dn/dT refractive index temperature coefficient 7.3 x 107 K !

B, perpendicular stress-optic coefficient 0.34x10°1
B, parallel stress-optic coefficient -0.91 x10""2
a, thermal expansion coefficient 8.2x108K!
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Fig.2 Calculated temperature distribution for an effective diode-pumped power P, =25W ( non-lasing)
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Fig.3 Thermal focal length dependence on effective pump power ( non-las-
ing)
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Fig.4 Measurement setup of thermal focal length ( non-lasing)
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Fig. 5 Dependence of theoretical and experimental thermal focal length on

effective pump power ( non-lasing)
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