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High power 793 nm diode lasers
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Abstract: To satisfy the need of Thulium-doped fiber laser pump source, 793 nm high-power semiconductor laser emit-

ters and fiber-coupled module were developed. The laser epitaxy adopts the large asymmetric optical cavity waveguide

structure to reduce the mode loss. The waveguide adopts aluminum free GalnP material which improves the facet dam-

aged threshold combined with vacuum cleavage passivation process. Through the optimization of epitaxial structure and

facet coating, the output power of the developed laser reaches 12 W@11A, passed the 300 h aging test of 8 W. Seven

single emitters were space coupled to 100 p m 0. 22 NA fiber modules. The output power of the model is 40 W@7A,

and the electro-optical efficiency is 49. 5% @ 40 W.
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Fig. 1 Design of the asymmetric large optical cavity epitaxial
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Fig. 2 Optimization of waveguide doping and test results of
characteristic temperatures (a) Optimization of waveguide dop-

ing, (b) test results of characteristic temperatures
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Fig. 3 Test results of the 2 mm long single emitter (a) P-/ and

efficiency curve, (b) far-field curve
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pression of the spatial hole burning effect by optimization of

Improvement of the 4 mm long single emitter (a) sup-

front facet reflectivity, (b) CW power and efficiency test results

of the optimized emitter
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Fig. 5 Reliability test results of the 4 mm long single emitter
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Fig. 6 Power and spectra test results of the fiber coupling

module
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Fig. 7 Reliability test results of the fiber coupling module

GaAsP/GalnP 4K}, 25 G B2 fiff PG A T 20 FN i 1
RGP, BT B 793 nm 1 E D5 S
RBOLE R IR TR A, Kot
P I FGA T 12 W@ LA, 76 H 3R 8 W i
WL T 300 hZA LMK . LR Rl A R E s DR R
40 W@TA, HL - V63 N 49. 5%@40 W (G 4F 2%
100 pm NA. 0.22), i 58 25 1 nT AR i 1L 855
FCEF O AR ZE R A = ARG oK o



o F A R 7930m k SRHOEE 689

References

[1] HAN Wen-Guo, YAN Feng-Ping, FENG Ting, et al.
High—power thulium-doped fiber laser and its application
in biological tissue cutting [J]. Chinese Journal of Lumines-
cence (B SCIE, JERY-, 152,55 0 @IIRBEOLAR0E
e LAY AL EI R . RAEFW]) , 2021,
42(5):9.

[2] TAO Meng-Meng, TAO Bo, YE Jing-Feng, et al. Line-
width compression of tunable Tm—doped fiber laser and its
hyperspectral absorption application [J]. Acta Phys. Sin.,
(M55, R, w5, 55 0 R BEROLLT HOEH &
B 4 S FORDEIE RO H . B3R ER , 2020,69(3)
034205.

[3] LI Ya=Fan, LIU Kun, LIU Te-Gen, et al. Intracavity gas
sensing system based on thulium fiber laser [J]. Acta Pho-
tonica Sinica(ZEN L, XNHE, XVERAR, 55, JETBEN
HOCRNIEURMERRGTTE . FF]) , 2021,
50(9):8.

[4] LIU Yin—-Zi, XING Ying-Bing, LIAO Lei, et al. 530 W
all-fiber continuous—wave Tm-doped fiber laser [T]. Acta
Phys. Sin. (R 58, TR@UEE , BT, %5 . 530 W &bef4s
W HESHABEOCLT oL . MIIBERIR, 2020, 69(18):7.

[5] Bao L, Wang J, Devito M, et al. Performance and reliabili-
ty of high power 7xx nm laser diodes [ C]. Proceedings—of-
SPIE 2011, San Francisco, United States ,2011. doi: 10.
1117/12.875842

[6] Liu G L, Lehkonen S, 1iJ W, et al. High power and reli-
able 793nm single emitter and T-bar for thulium—doped fi-

ber laser pumping [C]. Proceedings—of-SPIE 2020, San
Francisco, United States ,2020.doi: 10.1117/12.2547345

[7] Ebert C, Guiney T, Irwin D, et al. New advancements in
793 nm fiber—coupled modules for Th fiber laser pumping,
including packages optimized for low SWaP applications
[C]. Proceedings—of-SPIE 2016, United
States, 2016.doi: 10.1117/12.2223127

[8] TIAN Jing=Yu, ZHANG Jun, PENG Hang—Yu, et al. 780

nm diode laser source with narrow linewidth for alkali metal

Baltmore,

vapor laser pumping [J]. Chinese Journal of Luminescence
(HFE, R, SMF, Fo T8RO
TH 978 28 5E 780 nm 2 FABOLIR . ZRFIR) , 2019,
40(9):1123-1129.

[9] HE Lin-An, ZHOU Kun, ZHANG Liang, et al. Fabrica-
tion of high—power semiconductor laser with wavelength—
locked at 780 nm|[J]. High Power Laser and Particle Beams.
(ke , Jihg, skse, 4. R 780nm B RRBOL A
RS . SBERERFR),2021,33(9):1-5

[10] Ressel P, Erbert G, Zeimer U, et al. Novel passivation
process for the mirror facets of Al-free active—region high—
power semiconductor diode lasers [J]. IEEE Photonics
Technology Letters, 2005, 17(5) :962-964.

[11] DU Wei-Chuan, GAO Song—Xin, WU De-Yong, et al.
Optimization of Facet Reflectivity of 450-nm GaN-Based
Semiconductor Lasers[ ] ]. Acta Optica Sinica (K481, &
Ffe, BB, . 450 nm GaN 3 SAAMOL 7% i
R, SEFFM]), 2019, 39(6):4.



