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Abstract: In order to meet the specific requirements of aerospace applications, there are strict technical
specifications for the laser single pulse energy, pulse width, and beam quality of the space laser. This paper studies and
designs a miniaturized passively Q-switched laser with high beam quality suitable for space application, and realizes an
engineering prototype. The output laser pulse width of the prototype is about 5 ns, which can reach megawatt level
peak power. The laser beam quality factor (M *) is 1.01, and the pulse energy stability root mean square (RMS) is
1.53%. The volume of the laser head is 0.469 1., while the mass is 0.520 kg. Therefore, the design of laser prototype
has successfully achieved the miniaturization of its structure.
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Fig.1 Relationship between the single pulse energy and the
pulse width of the laser with the initial transmittance
of Cr'": YAG
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Fig.2 Structural modeling for the thermal stability

analysis of the laser crystals
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Fig.3 Simulation results of the thermal stability of the

laser crystals at different ambient temperatures
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Fig.4 Results of the temperature difference from the
center to the edge of the laser crystal at different

environmental temperatures
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Fig.5 Design of the laser engineering prototype structure

22 REBERZSHAR

/N T AR B T QO R B 4R 5 P RCR G
T LD S 181 A 0 7 2o AR T 00 T A o
THT 25 VAT 1) 25 3T 't BB 8 2R A 3 15 0 R A TR b ) 1 25
A T2 AR 3G 25 A 5T T AR R Y A ) R
FENY L R R T R A O 3% i A I O TR A I R
Hh B LA S RT3 i 5208, R R A L
FGRM TAEBKRIVC R B AL, i E 6 s .

LB
I

6 REABESRFEAFEIT
Fig.6 Optical design of the pump coupling system
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Fig.7 Experimental results and test conditions of the laser

single pulse energy stability
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Fig.8 Experimental results of the laser beam quality

factor and near-field laser spot
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Fig.9 Focal length of the laser crystal thermal lens with

the environment temperature
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