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1.3 W Single-Frequency Tapered Semiconductor Laser Amplification
System with Wide Tuning Range
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Abstract The single-frequency tunable tapered semiconductor laser amplification system with maximum output
power of 1.3 W and wavelength of 910-930 nm is reported, and variations in the output power of tapered
semiconductor amplifier with the injection current and seeding power are experimentally investigated. Through the
isolator and focusing lens, the 13.6 mW single-frequency seeding light at 920 nm decreases to a power of 12.4 mW.
The output power of the amplifier with injection current of 4 A can reach 1300 mW, the gain is up to 20.21 dB, and
the linewidth is 660 fm. Moreover, when the seeding power increases from 0 to 13.6 mW, the amplification power
increases accordingly. The laser obtained by this system can be used to study the narrow linewidth continuously
tunable medium (deep) ultraviolet laser after quadrupling.
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Fig. 1 Schematic of experimental setup
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Table 1

Spot radius and theoretical coupling efficiency after

focusing with different focal-length lenses

Focal length of lens /mm 3.10 4.51 5.50
Fast axis 0.812 1.174 1.428

Spot radius /pm )
Slow axis 0.699 1.029 1.220
Coupling efficiency /% 95.89 80.35 70.52
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Fig. 2 Spectra of the seeding light at 920 nm (a) before and (b) after amplification
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Fig. 5 Output laser spectra with or without seed injection
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