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109.5 W output 1.94 micron Tm:YAP solid-state laser
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(Science and Technology on Solid-State Laser Laboratory, North China Research Institute of Electro-Optics, Beijing 100015, China)

Abstract: A high power Tm:YAP laser device was reported. The laser gain medium was b —axis-cut
YAP/Tm:YAP/YAP composite crystal rod. By using a LD module with a center wavelength of 795 nm
for double-end pumping, when the temperature of the cooling water was set at 20 C, and the total pump
power was 301.4 W, the linear polarized laser output of 1.94 pm with a maximum of 109.5 W was
obtained. The optical-to-optical conversion efficiency was up to 36.3% and the slope efficiency was about
45.8%, the measured beam quality of M* factor was 3.8 at the highest output power condition.
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Fig.1 Energy level diagram and cross relaxation of the Tm® ion
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Fig.2 Absorption spectrum for the a, b, and c—cut Tm:YAP crystal
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Fig.4 Heat distribution along the axis and end face of the composite YAP/Tm:YAP/YAP crystal at different pump powers
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Fig.5 Heat distribution along the axis and end face of the Tm:YAP crystal at different pump powers
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Fig.6 Schematic diagram of experimental device configuration
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Fig.7 Near-field distribution of 2D and 3D beam profiles measured

at two different output powers
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Fig.9 Output spectrum of Tm:YAP laser
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Fig.10 Beam quality M* factor under highest output power
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