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A double clad Yb-doped fiber in a new refractive index profile

PAN Zhi-yong ,REN Jun-jiang ,HUANG Jian-ping ,HE Yao-ji ,GU Shao-yi,XING Mei-shu
('The 23rd Research Institute, China Electronics Technology Group Corporation, Shanghai 200437, China)

Abstract: In order to increase output power of a single fiber amplifier,a double clad Yb-doped fiber in a new refractive
index profile was designed with a core diameter of 30um and a cladding diameter of 125um. The fiber, prepared with modified
chemical vapor deposition( MCVD) process and improved high temperature vapor deposition, has a hollow refractive index profile
with lower refractive index in the doped area. The fluorescence, mode field and amplification characteristics of the fiber were
tested. The test results show that the pump power can be absorbed effectively and fluorescent spectrum curve becomes smooth for

this new kind fiber. It is realized that smooth mode field energy can output by bending the fiber. 40dB high power fs signal light

was amplified in a 5m fiber with outpul power up to 30kW.
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Fig. 1 Refractive index design of a fiber
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Fig.2 Relraclive index of a fiber
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Fig.3 The fluorescent spectrum of Im fiber
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Fig.4 The fluorescent spectrum of 6m fiber
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Fig.5 The mode field of a fiber
HLBTERADGAF AOGsR 3 T . AR, X A B A3 5
LR G B EBCE BOLE V-3, HBS I,
3.4 R

0 EEF I A T OGE UK SR ES m A S L H 2

8cm AR, X3 1 30dB KEME S5LE AT 4W ) 980nm
HE HEHE AT BOK, S T H 25 40dB 1 KRME S
Stk T Fe 3k 30kW, 3% S0I Sk FR ), R B
1T B S C IR IS SRS,

4 % &

78 2ok %ot R BT S R B R E A i
WIS, 19 5 450 (1) BASLI TG4
Wit; (2) SBEF RERIE T30 (3) JEF A3 BU 4T 5T 5
B FITF Xt filiz e R (4) gl 6 A o] SEF
IR (5) A BRI HCHOKHERE, S53 40dB
CRMESOLTOR , f PR 30kW,

FEEF I X Ffor BUHT S AR HRE A B0 D AL AL
N X GET 19 2, ] B2 AT B9 T SCBE IO
s, SRAREMSESHBR T ZHTTRIRER
5 ZOEA T AT A T R R AR B R E T
RICEF B

$ £ X #w

[1] FERMANN M E. Single mode excitation of multimoede fibers with ul-
trashort pulse [J]. Opt Lewt,1998,23(1) :52-56.

[2] GHATAK A K,GOYAL 1 C,JINDAL R. Design of waveguide refrac-
tive index profile 1o obtain flal modal field [ ]]. SPIE, 1998 ,3666 :40-
44

[3] DAWSON ] W, BEACH R J, JOVANOVIC I, et al. Large flattened
mode optical fiber for reduction of nonlinear elfects in optical fiber la-
sers | J]. SPIE,2004,5335.132-135.

[4] ZHAO Ch J,PENG R W,TANG Zh X,et al. Design and analysis of a
kind of large flattened mode optical fiber [ ]]. Chinese Physics,2006 ,
15(7) :1838-1842.

[5] ZHAO ChJ,PENG R W,TANG Zh X, et al. Modal fields and bending
loss analyses of three-layer large flattened mode fibers [ J]. Opt Com-
mun,2006,266(1) :175-180.

[6] HOTOLEANU M, SODERLUND M, HOFFMAN H J, et al. Coiling
effects on high order mode suppression of a radially doped LMA fiber
[J]. SPIE,2007 5485 ;1247-1256.

[7] POOLE S B,PAYNE D N, FERMANN M E. Fabrication of low-loss
optical fibers containing rare-earth ions [ J]. Electron Lett, 1985,21
(17):737-738.

[8] ZENTENO L. High-power double-clad [iber lasers [J]. “Journal of
Lightwave Technology,1993,11(9) :1435-1446.

(L#% 557 |)

2 £ X W

[1] WANG Sh Y,LIN D Y,WANG Ch. Recent progress of fiber [ J]. La-
ser Technology ,2005,29(6) :657-661 ( in Chinese).

[2] XIAO R, HOU J, JIANG Ch F. Coherent comhining of fiber lasers
[J]. Laser Technology,2005,29(5) :516-518 (in Chinese) .

[3] LIYZh,QIAN L 1,LU D Q,et al. Coherent and incoherent combining
of fiher array with hexagonal ring distribution [ J]. Opties & Laser
Technology ,2007,39(5) ;957-963.

[4] GAPONTSEV V,GAPONTSEV D,PLATONOV N et al. 2kW CW yi-
lerbium fiber laser with record diffraction-limited brightness [ C]//
Conference on Lasers and Electro-Oplics Europe. Munich; IEEE,

2005 :508-510.

[5] CHENG Zh L, HOU J, JIANG Ch F. Theoretical study on thermal
effect in Yb-doped double-clad high power fiber laser [ J]. Laser
Technology ,2007 ,31(5) :544-547 (in Chinese).

[6] LIAO Y B. Fiber optics [ M]. Beijing: Tsinghua University Press,
2000 :153-158 (in Chinese).

[7] HILL C A,HALL D R. Coupling loss theory of single-mode waveguide
resonators [ J]. Appl Opt,1985,24(9) :1283-1290.

[8] FUY Q,FENG G Y,ZHANG D Y et al. M? factor of linear polariza-
lion modes in a slep-index fiber [ J]. Acta Photonica Sinica,2008,37
(7) :1342-1345(in Chinese).

[9] XIAO R,ZHOU P,HOU J,et al. Effect of partial coherence of laser
has on the irradiance disiribulion of coherent combining of fiber laser
arrays in far field [ J]. Acta Physica Sinica,2007,56(2) :819-823(in
Chinese ).



