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Influence of Gaussian mirror parameters on
LD-pumped Nd:YAG laser

Meng Peibei, Shi Wenzong, Jiang Shuo, Qi Ming, Deng Yongtao, Li Xu

(Key Laboratory for Space Laser Information Perception Technology of CAST, Beijing Institute of Space Mechanics & Electricity,
Beijing 100094, China)

Abstract: The influence of eccentricity and laser performance of LD-pumped Nd:YAG laser was investigated
experimentally at different parameter Gaussian mirrors. Largest energy, narrowest width and smallest divergence
can be obtained simultaneously only when the optical axis, laser crystal axis and Q-switch axis were in agreement,
furthermore the optical axis went through the reflectivity center of Gaussian mirror. When eccentricity appeared,
the energy, pulse width and divergence degraded more with smaller reflectivity radius or larger center reflectivity
of Gaussian mirror. For 2.5 mm reflectivity radius and 30% central reflectivity Gaussian mirror, energy decreased
7%, pulse width increased 33%, and divergence increased 20% under 0.5 mm eccentricity. For laser performance,
the smaller the reflectivity radius or center reflectivity of Gaussian mirror, the better the beam quality and the
smaller the optical-to-optical efficiency. Considering the eccentricity influence and laser performance, 2.75 mm
reflectivity radius and 20% center reflectivity Gaussian mirror was optimum. When the pump energy was 984 mJ,
output energy of 128 ml, pulse width of 7.3 ns, and beam quality M* factor of 4.6 at 1064 nm were achieved,
corresponding to the optical-to-optical efficiency of 13%. The experimental results in this paper can be a reference
of the laser design and alignment.
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Fig.1 Diagram of experimental setup
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Tab.2 Best position of output mirror
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Fig.2 Influence of X on energy and pulse width: (a) statel; (b) state2
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Fig.3 Influence of X on divergence for M,;
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Tab.4 Properties under the same output energy

Parameter M, M;, My; My Mas
E,, /mJ 1283 1282 1272 128  128.1
Eppypy/m] 1020 856 856 984 802
n 12.6% 15% 14.9% 13% 16%
7/ns 7 7.2 7.5 7.3 7.3
O/mrad 1.31 1.34 1.48 1.22 1.5
D/mm 5.2 52 5.5 5.1 5.7
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