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Near-zero thermo-optic dioptric power in thin-disk crystal

via M-type pumping modulation
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HAN Ren-jie'?, HUANG Chen'?, ZHANG Feng'?, LI Chun-ling'?, SUN Jun-jie', CHEN Fei'"
(1. Key Laboratory of High-Power Laser Technology and Applications of Jilin Province, Changchun Institute of
Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Science, Beijing 100049, China;
3. Facility Design and Instrumentation Institute, China Aerodynamics Research and
Development Center, Mianyang 621000, China)
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Abstract: To address the high sensitivity of thermally induced diopter and the limited stable operating range
of near-collimated propagation thin-disk multi-pass amplifiers under high-power and high-energy conditions,
this work investigates the suppression of the thermal lensing effect based on pump light intensity distribution
control. First, the relationship between thin-disk diopter variation and the pump light intensity distribution is
analyzed based on experimental measurements of the thin-disk diopter. On this basis, an M-type pumping is
adopted to replace the conventional super-Gaussian pumping. A theoretical model is established to comparat-
ively analyze the thin-disk temperature distribution and diopter variation under both pumping techniques
within a pump power density range of 0—8.13 kW/cm?. The simulation results show that when the super-
Gaussian order of the central depression region of the M-type pump is 8, the diopter variation of the thin-disk
is minimized, with values of 0.00283 m™" and —0.004 55 m™' in the horizontal and vertical directions, respect-
ively. Compared with the traditional pump with a super-Gaussian order of 10, the diopter variations in the
two directions are reduced by 0.05171 m™ and 0.06355 m™!, corresponding to reductions of 94.7% and
93.3%, respectively. The M-type pumping can significantly reduce the thermally induced diopter variation of
the thin-disk, which can provides more favorable conditions for mode matching over the full pump power

density range and substantially mitigates the risk of optical damage caused by pump power fluctuations.
Key words: diopter; thermal lensing effect; M-type pumping; thin-disk laser
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2.85 mm and z = 2.98 mm, respectively)
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origin of the z-axis, and the lower and upper surfaces of the thin-disk crystal are located at z=2.85 mm and

z=2.98 mm, respectively)
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