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Abstract A high power laser amplifier with high efficiency and compactness is designed. The thermal stress
of symmetrical double cladding planar waveguide with Nd:YAG as its core is analyzed theoretically, and the
maximum pump light intensity is also obtained. For different inner cladding thicknesses, the optimized pump
sources and coupling system are achieved with the simulation of the TracePro software. In order to control the
laser mode effectively, the 100 wm thickness of the core is set. The inner cladding and outer cladding are pure
YAG and sapphire, respectively, with the waveguide of the dimension of 60 mmx10 mmXx2 mm. The pump light
from the laser diode array is coupled into the waveguide from two ends, two surfaces of the outer cladding are
welded with two copper heat sinks for heat transfer. The seed light is coupled into the waveguide from one end
and amplified for single pass. By theoretical calculation, the output of 1322 W can be obtained when the pump
power is 3384 W and the seeder power into the waveguide is 0.1 W, with the optical-optical efficiency of 39%.
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Fig.1 Three pumping configurations of planar waveguide lasers
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Table 1 Maximum pump power at different waveguide thicknesses ¢ and inner cladding thicknesses D
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400 pm 7627 W 6970 W 6304 W 5895 W
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700 pm 4787 W 4838 W 4714 W 4581 W
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Table 2 Pump source parameters for different inner cladding thicknesses

Inner cladding thickness /pm Maximum pump source Focusing lens radius /mm  Output power of two pumping sources /W
400 2X8 bar 20 2707
500 2X9 bar 25 3046
600 2%10 bar 30 3384
700 2%12 bar 30 4061
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Fig.11 Schematic of double cladding planar waveguide configuration
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