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and a diameter of 620 pum is gain medium, and a resonant cavity is formed by a broadband high reflector and Fresnel
reflection provided by perpendicular cleaved end of the active TCF. Above laser threshold, clear and stable
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Self-Phase-Locking Action in a Phosphate Twin-Core
Fiber and Its Fabrication
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Abstract Nd-doped phosphate glass twin-core fiber (TCF) is prepared by stack-and-draw method. By combining
with rod-in-tube technical ce T

a novel design to produce TCF with a various ratio of core diameter to their separation is

— .

obtained. The TCF laser employs an 808 nm laser diode (LD) as pump source, a phosphate TCF with a length of 6 cm
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Characteristics of the TCF laser spectra at different output power are also investigated
140.3510; 060.4005; 160.2750; 060.2280
1 =

interference strips are observed by CCD in far field. showing that TCF laser operates in self-phase-locking. A
maximal output power of 52 mW and a slope efficiency of 27.1% with respect to absorbed pump power are obtained

lasers; fiber laser; two-core fiber; phosphate glass; self-phase-locking
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Fig.4 Spectra of TCF laser at various output powers

3 % g7

HEFRE i E B IR ER Bk 3 TCF, 18 1 #f M2 +h
TCF 19 #0692 5, IF 4015 F 8 B BiAH WO i i
808 nm I M A Ry HlaE IR, 9 A W R Al TCF
JETR S S 2 BB IR L LA 6 em K Nd BEBR £h 3% 35
TCF Jy 3 2640 5. 4845 52 mW 3O R0
kF 27. 1%, H CCD M F|it s T ¥ &k 80, i &
WOt I, T ¥ S B e L HLAR i 0 SR 8UR
R, APEROCH BFRRERRELBE5S TCF W H
A B B R AR B8 A B R S A A i U
A TR 1 BSOS .

5 F* X

1 0. Frazao, S. F. Silva, J. Viegaset al.. A hybrid Fabry-Perot/
Michelson interferometer sensor using a dual asymmetric core
microstructured fiber[J]. Measurement Science And Technology »
2010, 21(2): 025205

2 Fan Linyong, Jiang Weiwei, Zhao Ruifeng et al.. Temperature
characteristic of in-fiber Mach-Zehnder interferometer using twin-
core fiber[J]. Optics and Precise Engineering , 2011, 19(1);
1~9
JUARER . VA0, B 5. BUGEGEF Dbk R T 95 A i
BRI, % 5 T2, 2011, 19(1): 1~9

Kunimasa Saitoh. Yuichiro Sato, Masanori Koshiba. Coupling

w

characteristics of dual-core photonic crystal fiber couplers[ J].
Opt. Express, 2003, 11(24) . 3188~3195
Shugin Lou, Zunwei Tang, Liwen Wang. Design and

W~

optimization of broadband and polarization-insensitive dual-core
photonic crystal fiber coupler[J]. Appl. Opt., 2011, 50(14)
2016~2023

Xiwen Sun. Wavelength-selective coupling of dual-core photonic

(21

crystal fiber with a hybrid light-guiding mechanism [ J]. Opt.
Lett. , 2007, 32(17) . 2484~2486

6 H. Winful, D. Walton. Passive mode locking through nonlinear
coupling in a dual-core fiber laser[J]. Opt. Letz. . 1992, 17(23):
1688~1690

7 Y. Oh, S. Doty, J. Hauset al.. Robust operation of a dual-core
fiber ring laser [J1. J. Opt. Soc. Am. B, 1995, 12 (12):
2502~2507

0102002-3



H |

# ot

8 E. Marti-Panameno, L. Gomez-Pavon, A. Luis-Ramos e al. .
Self-mode-locking action in a dual-core ring fiber laser[J]. Optz.
Commun. , 2001, 194(4) . 409~414

9 O. Graydon, W. Loh, R. Laming e al.. Triple-frequency
operation of an Er-doped twincore fiber loop laser[J]. IEEE
Photon. Technol. Lett., 1996, 8(1): 63~65

10 Joshua Proctor, J. Nathan Kutz. Nonlinear mode-coupling for
passive mode-locking: application of waveguide arrays, dual-core
fibers, and/or fiber arrays[J]. Opt. Express, 2005, 13(22):
8933~8950

11 A. Betlej, S. Suntsov, K. G. Makris e al.. All-optical
switching and multifrequency generation in a dual-core photonic
crystal fiber[J]. Opz. Lett. » 2006, 31(10); 1480~1482

12 S. Friberg, A. Weiner, Y. Silberberg ez al.. Femotosecond
switching in a dual-core-fiber nonlinear coupler[J]. Opt. Lett. ,
1988, 13(10): 904~906

13 J. Maury. J. L. Auguste, S. Février ez al.. Conception and
characterization of a  dual-concentric-core  erbium-doped
dispersion-compensating fiber [J]. Opt. Lett. ., 2004, 29 (7).
700~702

14 Yi Ni, Lei Zhang, Liang An et al.. Dual-core photonic crystal

fiber for dispersion compensation[]]. IEEE Photon. Technol.
Lett. , 2004, 16(6): 1516~1518

15 S. Friberg, Y. Sllberberg, M. Oliver et al.. Ultrafast all-optical
switching in a dual-core fiber nonlinear coupler[J]. Appl. Phys.
Lett. , 1987, 51(15) . 1135~1137

16 Libo Yuan, Zhihai Liu, Jun Yang. Coupling characteristics
between single-core fiber and multicore fiber[J]. Opt. Lett. .
2006, 31(22) . 3237~3239

17 Xiaoliang Zhu, Libo Yuan, Zhihai Liuet al.. Coupling theoretical
model between single-core fiber and twin-core fiber [J]. J.
Lightwave Technol. , 2009, 27(23): 5235~5239

18 Chen Haijuan, Yang Xianglin. Equalizing characteristics of twin-
core fiber amplifer [ J]. Acta Optica Sinica, 1999, 19 (2):
216~220
BRIEIR . BREAR. BUEOEH R ML LT, &5 3k, 1999,
19(2): 216~220

19 Guang Zhang, Meng Wang, Chunlei Yu e al.. Efficient
generation of watt-level output from short-length Nd-doped
phosphate fiber lasers[J]. IEEE Photon. Technol. Lett., 2011,
23(6): 350~352

EEHE:D 7

0102002-4



