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High-Brightness 800-nm Semiconductor Laser Source Based on

Spectral Beam Combining
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Abstract High-power semiconductor lasers operating at a wavelength of 800 nm are one of the preferred laser
sources for long-distance illumination. However, owing to poor beam quality and brightness, it is difficult for
800-nm semiconductor lasers to transmit over long distances. Therefore, it is essential to improve the beam quality
and brightness. For spectral beam combining method., the output power and brightness are improved while
preserving the beam quality of a laser unit. Based on this method, a high-power laser source comprising 10 800-nm
laser arrays is developed by optimizing the spectral width and the combining structure according to the gain spectra
of laser bars, with a continuous power of 363.5 W, beam quality of 4. 17 mm * mrad, brightness of
212 MW/ (cm?+sr), and electro-optic conversion efficiency of 40%. Through further structural optimization and
polarization coupling, a kW-class high-power 800-nm semiconductor laser can be obtained, providing a high-
performance laser source for long-distance laser illumination.
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Fig. 1 Structure of spectral beam combining

based on transmission grating
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Table 1 Structural parameters of 800 nm

semiconductor laser bar

Parameter Content
Wavelength 800 nm
Chip width 10 mm
Cavity length 2 mm
Number of emitters 19
Emitter pitch 500 pm
Emitter width 100 pm
0uow (95 % power content) 8°
0w (95 % power content) 50°
Front facet reflectivity of bar <0.5%
Rear facet reflectivity of bar 95 %
Polarization TE
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Fig. 2 Power, voltage, and E-O efficiency versus current of

single 800 nm semiconductor laser array

20 A , s
, 3 , 794 nm,
780.0~802.5 nm ,
3 800 nm

Fig. 3 Spectral characteristic of single 800 nm
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Fig. 6 Output spectrum of ten 800 nm semiconductor

laser arrays after spectral beam combining
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Fig. 7 Power, voltage. and E-O efficiency versus current of
ten 800 nm semiconductor laser arrays after spectral

beam combining

1.90 nm,

8 6 800 nm

Fig. 8 Spectrum distribution of the sixth 800 nm semiconductor

laser array after spectral beam combining
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Fig. 9 Output beam quality of ten 800 nm semiconductor

laser arrays after spectral beam combining
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