| $41% F22H/2021 £ 11 B/RFER

915 nm Hli Nd: YAG ST A e 4 i o8

BRHC R AREY BRI KR LB A,
AR ARE AL

AR RAEERE S TR%EE . LR 55 266237;
SR WOLH AR S M S IR T 266237
SRR S AT IR H B 266237

HE RE T —MET Nd: YAG @M 464 (NYDF) 19 915 nm HFOGLF#O6eE . HBRIE T 05N
2. 5% 1) Nd: YAG b RA1E S £ 050k, = 2105 A 958 78 a2 MR AR 8 ik 4 Nd: YAG R fir Aok er , Hifk
HAFE N 8 dB/m. 7 915 nm 4b H 25 R BN 1. 16 dB/em. 2T Nd: YAG f iR E 64, 2B T — AR E W
915 nm HMOCEF BOLA AFME LK T 50 dB. SCIRE5 R I Nd: YAG & R A7 A G4 A 1 J1 B F890~920 nm H

PO .
KR OLLE; YAG BIRATAE BT ML 0L s 915 nm OE
FESFES  TN248 XHEIREERS A doi: 10.3788/A0S202141.2206001

Single-Frequency Nd:YAG Crystal-Derived Fiber Laser at 915 nm

Shao Xianbin'*, Chen Xiaohan"*, Cong Zhenhua"*, Zhao Zhigang"”,

Zhang Xingyu'”, Zhao Xian®, Xie Yongyao"?, Zhao Wei"?, Liu Jundu®®, Liu Zhaojun"*
"' School of Information Science and Engineering, Shandong University, Qingdao, Shandong 266237, China ;
* Shandong Provincial Key Laboratory for Laser Technologies and Applications,
Qingdao, Shandong 266237, China;
* Center for Optics Research and Engineering, Shandong University, Qingdao, Shandong 266237, China

Abstract We reported a single-frequency fiber laser at 915 nm based on the neodymium-doped yttrium aluminum
garnet (Nd: YAG) crystal-derived fiber (NYDF). Using Nd: YAG crystal with doped atomic number fraction of
2.5% as the core material and a high-purity silica tube as the cladding material, we fabricated the NYDF by the
molten-core method. Its transmission loss was 8 dB/m and its gain coefficient at 915 nm was 1.16 dB/cm. A stable
single-frequency fiber laser at 915 nm based on the NYDF was developed, with a signal-to-noise ratio of above
50 dB. The experimental results show that the NYDF is a promising candidate material for single-frequency lasers at
890 nm—920 nm waveband.
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Fig. 1 Characterization of Nd: YAG crystal-derived fiber. (a) SEM scanning image(inset) and composition concentration

distribution diagram; (b) optical fiber refractive index distribution diagram; (c) optical fiber absorption spectrum

and emission spectrum; (d) tested optical fiber transmission at 1550 nm by the cut-back method loss
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Fig. 2 Gain coefficients of Nd: YAG crystal-derived fiber and CorActive ND-103 fiber at 915 nm were measured by

small signal amplification device. (a) Gain test optical path; (b) gain coefficient change with the pump power
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Fig. 4 Laser longitudinal mode characteristic of optical fibers with different gain lengths. (a) Test results of the wavemeter

when the gain fiber is 10 mm; (b) test results of the wavemeter when the gain fiber is 8 mm; (c¢) test results of the

wavemeter when the gain fiber is 6 mm; (d) stability test results of the wavemeter when the gain fiber is 6 mm
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Fig. 5 Output power characteristics of 915 nm ultra-short cavity DBR single-frequency fiber laser. (a) 800—1200 nm

output spectra; (b) 914.5-916.5 nm output spectra; (c) diagram of pump power and output power
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