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Abstract The short cavity fiber lasers with distributed feedback and distributed Bragg reflection structures are
fabricated by using direct ultraviolet exposure on the photosensitive Er/Yb co-doped single mode fibers respectively
produced in Nufern and CorActive companies. The experimental results show that the quenching effect related to
temperature exists in the Er/Yb co-doped fibers. In the process of laser slope efficiency test, the laser output power
suddenly falls down when the pump power reaches certain value. But when an auxiliary heat dissipation is given to
the laser resonant cavity, the laser conversion efficiency increases by certain value. The successive power
measurement results of the same laser show that the laser efficiency measured later is always lower than that
measured just after its fabrication. Moreover, the output power decline at high pump power and the temperature-
sensitive situation always exist.
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Fig. 1 Schematic diagram of DFB-FL
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Fig. 2 Output power curves of EY305 DFB-FL Fig. 3 Output power curves of CD846 DFB-FL
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Fig. 7 Line widths of fiber lasers. (a) EY305 DFB-FL; (b) EY305 DBR-FL

TN // AGB3TRC OPTICAL SPECTRUM ANALYZER /7 2016 Jan 07 14:44 ' 7
7. : 3 /o8P TR 547. 24

1547, nm *71. 94| 9-n: | A:Fix
FER IR "rimr imp | S—

2016 Jan 11 15:27
LR osp|
S —

100; 1549, 500m NTeR: 1547,000m __ somy: 5.0m J

‘"_TM res: NN e sens: CIEINE  ~vo: M1 < NETNGEEDN
) - ) \‘

8.0 \‘\i \(‘ .0

| e 1. Y
- \/ w | W /
8.0 8.8 / N
W WW‘ IR hu’“"*"wmw.w
it [ R o SRR o F2 = TESER R oo DD
S [ ) e 7 - o | S [ ) v - ) |

K8 SLLFotHs kgl . () EY305 DFB-FL; (b) DBR-FL
Fig. 8 Spectra of fiber lasers. (a) EY305 DFB-FL; (b) DBR-FL

3 4 7
FeLF MR & R HESh T O O R AR RV Er/ YD S48 047 it B s SO i 52 P04 v o o)
R T Al EE M, RAWAOGEME Er/Yb L8B4, 4 0 & T DEB A1 DBR 25 /9 58 06 4% L 38 i %

R RCRFN N Z G E R I i & B R4 Ex/Yb B0 LTk 1 ik BE AR K IR, B Ex/ Yb 3E48 621 oL 4%
ATIAFAE 55 B2 AR OC 114 Sy S K [ el 3 5 3 3 1k — 25 R AT 5 R 3 M A
2 % X w

1 Shunsuke Ono, Setsuhisa Tanabe. Evaluation of quenching effect on gain characteristics in silica-based erbium doped fiber
using numerical simulation[J]. Journal of Alloys and Compounds, 2006, 408(3): 732-736.

2 Yu Chunlei, Dai Shixun, Zhou Gang, et al. Concentration quenching mechanism in erbium-doped tellurite glass[J]. Acta
Physica Sinica, 2005, 54(8): 3894-3899.
THE, WA, N, S BRI B Ak R KL ST ] W B AE R, 2005, 54(8): 3894-3899.

3 Xue Lifang, Zhang Qiang, Li Fang, et al. High-frequency modulation, high power and narrow-linewidth distributed
feedback fiber laser[J]. Acta Physica Sinica, 2011, 60(1): 139-157.

0801008-4



H = # ot

10

11

12

13

14

16

17

BE07, sk SR, 2 OF, SF. IR ORI R LT A RBOLEREOEAR U] WELAER, 2011, 60(1): 139-157.
Bonfrate G, Vaninetti F, Negrisolo F. Single-frequency MOPA Er/sup®’ /DBR fiber laser for WDM digital
telecommunication systems[J]. IEEE Photonic Technology Letters, 1998, 10(8): 1109-1111.

Jeong Y, Sahu J K, Soh D B, er al. High-power tunable single-frequency single-mode erbium: Ytterbium codoped large-
core fiber master-oscillator power amplifier source[J]. Optics Letters, 2005, 30(30): 2997-2999.

Dong L, Loh W H, Caplen ] E, er al. Efficient single-frequency fiber lasers with novel photosensitive Er/Yb optical fibers
[J]. Optics Letters, 1997, 22(10): 694-696.

Samson B N, Dong L, Cowle G J, et al. High performance single frequency fiber grating-based erbium: Ytterbium-
codoped fiber lasers[J]. Journal of Lightwave Technology, 1997, 16(1): 114-118.

Xu S H, Yang Z M, Liu T, et al. An efficient compact 300 mW narrow-linewidth single frequency fiber laser at 1.5 pm
[J]. Optics Express, 2010, 18(2): 1249-1254.

Yang C S, Xu S H, LiC, ez al. Ultra compact kilohertz-linewidth high-power single-frequency laser based on Er*" /Yb*" -
codoped phosphate fiber amplifier[J]. Applied Physics Express, 2013, 6(2): 263-270.

Peng Yang, Li Shanfeng, Zhang Qingyu, et a/. Photoluminescence and its physical mechanism of Er/Yb co-doped borate-
silicate glass[J]. Acta Physica Sinica, 2007, 56(12): 7286-7294.

% B, R0, SRR, S5 EXT /YD LB IR R L BT N FAR Y B R AR S )] . W3R, 2007, 56(12):
7286-7294.

Xiong L Y, Hofmann P, Schiilzgen A, et al. Deep UV-induced near-infrared photodarkening of Er/Yb-doped and
undoped phosphate fibers[J]. Optics Letters, 2013, 38(20): 4193-4196.

Zhao M, Guo Y, Wang T, et al. Short cavity single-frequency all-fiber Er/Yb co-doped laser[J]. Frontiers of
Optoelectronics in China, 2009, 2(1): 81-85.

Xu Yuanzhong, Tan Huayao, Du Weichong, et al. Short cavity Er/Yb fiber grating laser[J]. Acta Optica Sinica, 1999,
19(10): 1327-1231.

WIL AL, WA, FE Ik, A% KR Er/YbOLZPEMHEOLER (1. Jersrdk, 1999, 19¢10): 1327-1231.

Wang Hongjie, Weng Yujia, Hu Ye, et al. Compact narrow-width distributed feedback fiber laser[]J]. High Power Laser
and Particle Beams, 2008, 20(6): 891-893.

ERERA, HEAE, OB, & BREELT N R BOLLROLE U] BBOL SR TR, 2008, 20(6): 891-893.

Ma Li'na, Hu Yongming, Luo Hong, ez al. Acoustic pressure sensitivity of Yb/Er co-doped distributed bragg reflection
fiber laser hydrophone[]J]. Chinese J Lasers, 2009, 36(6): 1473-1478.

S, WK, Bk, AF . R T AT S O A AT hAR S 5T SO0 A MOG R A LA K I g A R R U (1] TR
), 2009, 36(6): 1473-1478.

Yelen K, Zervas M N, Hickey L M B. Fiber DFB lasers with ultimate efficiency[J]. Journal of Lightwave Technology,
2005, 23(1): 32-43.

Li Haiqing, Chen Gui, Wang Yibo, et al. Study on the photo-darkening in fiber[J]. Optics & Optoelectronic
Technology, 2014, 12(4): 26-30.

FWE, B OB, £ F LA dOL TRV BT T] . JbF SO AR, 2014, 12(4): 26-30.

0801008-5



