: 5 x¢) ~ EE: FRAMNEHR
l( El Eih: PRMFRKELFWEIALS WRTHRH
6a

TEPEFLEKS S
CHINESE JOURNAL OF LUMINESCENCE  chri: AT T BEE

B TR B EX FE BRI AR E
MM, OO, R, XOREE, EERAE, &I, WM, ERT, 2K, FRE, EE B

FIHAL:

SRAIN, ZR S0, ZE5, 55 TP BB E R AROERDCE I 1]. JOtik, 2021, 42(1):
98-103.

GUO Zhao—shi, QIN Wen-bin, LI Jing, et al. Fiber Coupling of Semiconductor Laser Based on Wedge-
shaped Lens[J]. Chinese Journal of Luminescence, 2021, 42(1): 98—103.

TEZR I View online: hitps:/doi.org/10.37188/CJ1.20200233

A BRI H A S

Articles you may be interested in

PTG N AR IR 1 ek Ao IR
Direct Diode Laser Source for Stainless Sheet Cutting

KA. 2015(10): 1188-1194  hitps://doi.org/10.3788/f2xh20153610.1188

915 nm/974 nm HL A P FARBOEAD LA R R T

Design of 915 nm/974 nm Single—emitter Laser Diode Fiber—coupled Module

KA. 2018, 39(11): 1598-1603  https:/doi.org/10.3788/fgxh20183911.1598

KA R BOCEOLARR ST

Design of Fiber—coupled Laser Diode Module Based on Three—wavelengths Multiplexing by ZEMAX
KEFR. 2018, 39(3): 337-342  hitps://doi.org/10.3788/fgxb20183903.0337

GaAsFE i DA RO R AR S TS

Coupling Research of High Power Single GaAs Based Semiconductor Laser

KA. 2015(9): 1018-1021  https://doi.org/10.3788/fgxb20153609.1018

HF mini-barfl) T FLHCEF I S F
Fiber Coupling Module with Kilowatt—output Based on Mini—bars
KICEFHR. 2014(11): 1359-1364  https://doi.org/10.3788/fgxb20143511.1359


http://www.fgxb.org/
http://www.fgxb.org/
http://www.fgxb.org/CN/10.37188/CJL.20200233
http://www.fgxb.org/CN/10.3788/fgxb20153610.1188
http://www.fgxb.org/CN/10.3788/fgxb20183911.1598
http://www.fgxb.org/CN/10.3788/fgxb20183903.0337
http://www.fgxb.org/CN/10.3788/fgxb20153609.1018
http://www.fgxb.org/CN/10.3788/fgxb20143511.1359

a2t H1 k% 6 % R Vol.42  No. 1
2021 41 H CHINESE JOURNAL OF LUMINESCENCE Jan. , 2021

TEHE: 1000-7032 (2021 )01-0098-06
HET BUBROIE BN SR HOC R e RS &

PRI, Aot , & F, AR, R,
% W, k', BEE, 2 X', FZRE, TEF
(1. dEat Tolb Kb RS il i 248 ekl SO C B ARSI, dbaT 100124
2. WHEBFRBERANRSH =50, K 300308)

WE 12k FUBOLRR IS RS, bar 20945 K6 10 R 22 (R 10 90 20 B4 CHURE AR, B3
FEAOGLFARN A R0R . BEXTIZINGPE R FH 5 | AE IE A LR 38 1 55 AIME O a5 A 4 [ D 25 , el 38 O R 1Y)
FEIPE RO R EIERSOR o ) ZEMAX FAF B S Sk, FECEF G R GE i 5 I B IE A 5 A RLE 3%
T4 R, RO ok | R 1R 2 808 ( BPPs ) 7E i A& 3l 77 161 3594 7. 25 mm - mrad 1 5. 05
mm - mrad, BAENHEHR 148 pm x 135 pm (275 90% BER) . Z RGN AN bar ZcH A HEFE 200 pum B (E AL
FE(NA)O. 2 P FEE AT 60 A B, SRAS AR i th D)8 53 W, X0 FL-OCHFA SR R 47% | CEF R G
R 87 % AHX Tl S IERT BRI 5 A  CE SRR T 7% .

X 8 O RO BRIBERIEE,; OREIE, LS
FESES . TN248.4 X ERFRINAD: A DOI. 10.37188/CJL. 20200233

Fiber Coupling of Semiconductor Laser Based on Wedge-shaped Lens

GUO Zhao-shi', QIN Wen-bin'*, LI Jing', LIU You-qiang', CAO Yin-hua',

MENG Jiao', GUAN Jiao-yang', PAN Jian-yu', LAN Tian', LI Qing-xuan’®, WANG Zhi-yong'
(1. Institute of Advanced Technology on Semiconductor Optics & Electronics, Department of Materials and Manufacturing ,
Beijing University of Technology, Beijing 100124, China;

2. The 53th Research Institute of China Electronic Science & Technology, Tianjin 300308, China)

* Corresponding Author, E-mail: wbqin@ bjut. edu. cn

Abstract; In fiber coupling system of diode laser bars, directivity deviation of emitters deteriorates
the beam shaping seriously, thus leading to the degradation of fiber coupling efficiency. In order to
solve this problem properly, in this paper, a wedge-shaped lens with calibrated angle is proposed to
compensate the directivity deviation of the emitters and then improve the directivity of the laser beam
and shaping effect. Both ZEMAX simulation and experiments are conducted. The results show that
significant improvements of the beam shaping are obtained by using such wedge-shaped lens with
calibrated angle. The beam parameter products( BPPs) calculated in the fast and slow axis are 7.25
mm - mrad and 5. 05 mm - mrad respectively, and the focal spot dimension is 148 pm x 135 pum
(with 90% energy enclosed). After coupled the laser beams into a standard fiber with 200 pwm core
diameter and 0.2 numerical aperture( NA) , the output power is measured to be 53 W and the elec-
trical-to-optical conversion efficiency is 47% at the inject current of 60 A. Finally, the fiber cou-
pling efficiency of 87% is achieved, increased by 7% compared to that of the conventional wedge-

shaped lens.
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Tab.1 Characteristic of the used diode laser bar

Output power/ Number of Fast-axis divergence  Slow-axis divergence Emitter size/ Center wavelength/
W emitters (90% )/ (°) (90% )/ (°) pm nm
60 19 <63 <7.5 100 808
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Fig.6 Beam shaping image(a) and focal spot image(b) of

wedge lens before calibrated
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