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Research on high energy narrow pulse width
air-cooled MOPA laser
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(1 Hubei Huazhong Changjiang Photoelectric Science and Technology Ltd, Xiaogan 432012, China;
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Abstract ; An air-cooled large energy narrow pulse width MOPA laser pump by a high power laser diode array ( LDA)
is developed. The end pump Nd : YAG crystal and decompress electro-optical Q-switching method are used in the os-
cillation stage and at the repetition rate of 25 Hz,78 m] single pulse energy, pulse width of 5. 59 ns and beam quality
factor of M* =6.7 are obtained. The laser amplifying stage adopts side-pump zig-zag slab Nd : YAG crystal dual-pass
amplification mode,and at the repetition frequency of 25 Hz,a single-pulse energy of 439 mJ with a pulse width of 6.
29 ns and a peak power of 70.46 MW was obtained , with an optical conversion efficiency of 15.25 % ,a beam quality
factor of M* =~8.8 ,and a continuous operation of 3 min with an energy instability of less than 5 % . When output in
burst mode, the repetition rate is 1 Hz,the number of sub-pulses is 10, the interval of pulses of 2 ms,and the pulse en-
velope energy of 4.37 J. The laser adopts semiconductor thermoelectric refrigeration (TEC) combined with forced air
cool as the heat dissipation mode, eliminating the bulky water cooling system and realizing the miniaturization of high
peak power Nd : YAG lasers and no water cooling.
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Tab. 1 Table of parameters used in the calculation
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LDA1, LDA2: Laser diode array;
CL1, CL2: Cylindrical lens;
PBS M1: Input T?rror 1; )
PBS: Polarizing Beam Splitter;
PC: Pockels cells;
M2: Output mirror;
HWP: Half wave plate;
FR: Faraday rotators;
M3, M4, M5, M6: Reflector mirror;
QWP: Quarter-wave plate
BE: Beam Expander;

Heat dissipation fins
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Fig. 1 Schematic diagram of laser experimental device
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Fig. 2 The single pulse energy of the output laser of the

master oscillation changes with the pump current
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Fig. 3 Amplification output pulse energy experimental

and theoretical data change curve with pump current
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Fig. 5 Profile of the laser pulse output
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