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Packaging technique of Nd:YAG thin disk laser gain medium

Cao Ligiang, Lei Jun, Yu Yi, Lv Wenqiang, Wang Zhao*

(The Key Laboratory of Science and Technology on High Energy Laser, Institute of Applied Electronics,
China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: Thermal homogeneity and low wave-front distortion are the main problems affecting the beam
quality of high power Nd:YAG thin disk laser which should be solved through packaging technique. The
thermal stress of thin disk produced in the process of welding was analysed and the thermal distribution
was stimulated. @80 mm YAG thin disk laser gain medium and micro channel cooler (MCC) were
connected by optimized packaging technology. The disk laser was tested by scanning acoustic microscope
(SAM) and laser interferometer. The results show that solder layer is homogeneous and void-free, peak-
to-valley (PV) departure of optical surface is less than 1 wm and root-mean-square (RMS) is less than
0.15 pm in the circle diameter of 60 mm. On the basis of this packaging technique, high beam quality
2.3 kW output power was extracted with one disk laser.
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Tab.1 Physical properties of material

Thermal Young Yield

Poi ,
Material ~ conductivity _, modulus strength 01ss?n s
7 Jppm- T ratio
/Wem™'.K"! /GPa /MPa
Nd:YAG 11.1 7.9 310 252 0.3
Cu 380 17 101 71 0.35
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Tab.2 Parameters of solder

Melting Thermal Young Yield

Solder point conductivity /pp(r:nT-F;C’l modulus  strength
/T /W-m™-K! /GPa /MPa
In52Sn48 118 34 20 - 43
In100 156.7 86 29 12.7 1.88
Pb37Sn6 183 51 25 31.4 51.7
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Fig.1 Results of thermal distribution
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Fig.2 @80 mm Nd:YAG thin disk laser
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Fig.3 SAM image of soldering layer with original technology
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Fig.4 SAM image of soldering layer after improved technology
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Fig.5 Surface temperature distribution of Nd:YAG thin disk laser
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Fig.6 PV value of thin disk after coating optical film
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Fig.7 PV value of thin disk after metallization
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Fig.8 PV value of thin disk after packaging
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Fig.9 PV value of thin disk after removing defocus and astigmatism
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Fig.10 Schematic of the experimental setup
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