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Abstract The beams of each emitter in the diode laser array are overlapped by spectral beam combination. Each
emitter is locked at different wavelengths. Frequency conversion of the combined beam is conducted. When the
beams from each emitter satisfy the nonlinear frequency conversion conditions, sum frequency generation of blue
light can be obtained. The spectral combined diode laser array can increase the number of lasers participating in the
nonlinear frequency conversion, and enhance the whole output power. In the experiment, a standard diode laser
array is used. The output power of the spectral combined array is 18.2 W. The output power of the blue light is
93 mW, and the optical-optical conversion efficiency is about 0.51% . The feasibility of the multispectral frequency
conversion of the spectral combined diode laser array is proved by the experiment.
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Fig. 1 Schematic of spectral beam combining diode laser array with subsequent sum frequency generation
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Fig. 2 Setup of spectral beam combining diode laser arrays with subsequent sum frequency generation
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Table 1  Efficiency of the sum frequency generation for a spectral beam combining diode laser array

Parameter Value
Current /A 10 15 20 25 30 35 40
Power after spectral beam
1.5 4.2 6.9 9.7 12.5 15 18.2
combination /W
Power after sum frequency
6.6 14.8 24.4 36 51.3 76 93

generation /mW
Efficiency /% 0.44 0.35 0.35 0.37 0.41 0.5 0.51
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