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Generation of ultrashort pulse at 1053n m _from fiber laser

YANG L ing-zhen', WANG Yun-cai’, CHEN Guo-fu’, WANG "i*shan’, ZHAO wef
(1 Deparment of Physics, College of Sciences, Taiyuan University of Technelogy,\Taiyuan 030024, China; 2 Xi’an Institute of
Optics and Precision Mechanics, Chinese Academy of Sciences, Xi’an 710068China)

Abstract: The experimental study of ultrashort pulse Yb** -doped/fibef ring laserwas reported The Yb** -doped fiber laser
was pumped by wo 976rm semiconducior lasers Self-starting mede<locking of the fiber laser was demonstrated by emp loying the
polarization additive pulse mode-locking W avelength tuningiofithe short pulse was carried out by changing the length of the Yb** -
doped fiber and the position of the polarization contollérs When the Yb®* -doped fiber length was 1 6m, the laser oscillate at
1053m€m with 9. 5mW maximum output power and 23 "MHz repetition frequency, corregponding © ~6mim gectrum width The
result shows: the wavelength-tunable fiber laser oftiltrashort pulse is achieved by changing the length of the Yb** -doped fiber and

the position of the polarization controller
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Fig 1 The experimental setup of Yb®* -doped Fiber laser
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Fig 2 The experimental setup of Yb®* -doped Fiber laser
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Fig 3 a—oufput ypectra b—autocorrelation of mode locked pulse
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Fig 4 Relationship of output power vs pump power of locked mode
laser

BN 385mw I S G W 21 Rk ) R e M R A

A BSOIRAS B ik RS & R o Fehis Th 2 B A i

DR e i R R AL | B T Rl A s R 1

73[] AL i 2 T 2 3 P 288 U 0 RE AT A 1y WA A A 1 A
TR .

3L LI
BT AR AR e e s R B LTS

T IRAATCRE RS & JCLT i JiR 72 1 o S8 A4 R B e 21
Wotdas SLEVRER , HEIRB S AU 8T

T 2 ) S S BT I Ik b 1 R R 3B RS T I
1053nm-EE & Hi % 23 MHz Bk P 55 5 4 126psii 8
Rk o SEEG ™ AR AR AT bk vk B TR R B AR
IR R B IR AT S O T T AR ER A ok v
FREEESG o FHTAE 1pm i A 26 2 S IR AR ) 1E £
B BT B RN K o A HCR RS RE T RS

ik eRp P B R AR K o SRR IS T O S

R EB R AR R . Bz RN 450mw Y,

Hotas T DA AL o smw, HAR IR M RDIRAS |18

IR E I BOG AR DR ] LAgE— D5 o
OO0 00

[1] MATSASV J,NEWSON T P, RICHARDSON D J et al Self-starting
passively mode-locked fibre ring oolibn laser exp loiting nonlinear po-
larization rotation [J]. Electron Lett, 1992, 28 (15) : 1391 ~1393,

[2] LI Sh P, CHEN X, KUKSENKOV D V et al Wavelength tunable
stretched-pulse mode-locked all-fiber erbium ring laserwith single po-
larization fiber [J]. Optics Express, 2006, 14 (13) : 6098 ~6102

[3] LEFORTL,PRICEJHV,RICHARDSON D J et al Practical low-
noise stretched-pulse Yb®* -doped fiber laser [J]. Opt lett, 2002, 27
(5):291~293

[4] NIELSEN C K,JESPERSEN, K G, KED NG S R. A 158fs 5 3nJ fi-
ber-laser system at Imm.usingphotnic bandgap fibers for digpersion
contol and pulse compression.[J]. Optics Express, 2006, 14 (13):
6063 ~6068.

[5] LM H, LDAY E©¢W ISE F W. Generation of 2-nJ pulsed from a
femtosecond ytterbium fiber laser [J]. Opt Lett, 2003, 28 (8) : 660 ~
662

[6] PASKHM,CARMAN R J,HANNA D C etal Ytterbium-doped silica
fiber lasers: versatile sources for the 1L 2um region [J]. IEEE Joumal
of Selected Topics in Quantum Electronics, 1995, 1(1):2~3.

[71 "\MA H Q, ZHAO W, ZHANG W et al Wavelength-tunable passively
mode-locked fiber lasers[J]. Laser Technology, 2006, 30 (6) : 289 ~
291 (in Chinese).

[8] CHENB,CHEN L R,LN ZQ et al Selecting lasing wavelength by
varying fiber length [J]. Chinese Joumal of Lasers, 1999, 26 (12):
1061 ~1065 (in Chinese).

[9] NELSON L E,JONESD J, HAUS H A et al Ultrashortpulse fiber
ring lasers [J]. Appl Phys, 1997, B65 (2) : 277 ~294.

(EFE2E 609710 )
O O Ex-0

[1] ORTAC B, HDEUR A, CHARTIER=T. Influence of cavity losses on
stmulated brillouin scattering in‘a self-pulsing side-pumped ytterbi-
um-doped double-clad fiber laser [J]. Optics Commun, 2003, 215
(6) : 389 ~395.

[2] HIEUR A, CHARTIER T, SANCHEZ F. Yb-doped double-clad fiber
laser in a unidirectional ring cavity [J]. SPIE, 1998, 4216: 15 ~21

[3] SHEN H,DNG GL,WANG Y Sh et al Smulation and expermental
study of double-cladding Er-doped fiber lasers [J]. Laser Technolo-
gy, 2006, 31 (1) : 70~72 (iin Chinese).

[4] OFFERHAUSH L,BRODERICKN G, RICHARDSON D J High-en-
ergy single-transverse-mode Q-switched fiber laser based on a multi-
mode large-mode-area erbium-doped fiber [J]. Opt Lett, 1998, 23
(21) : 1683 ~1685.

[5] GRIEBNER U, KOCH R, SCHONNAGEL H etal Efficient laser oper-
ation with nearly diffraction-limited output from a diode-pumped heav-
ily Nd-doped multimode fiber [J]. Opt Lett, 1996, 21 (4): 266 ~
268.

[6] SHIL,ZHAO Sh H, ZHOU W Y et al Double-pass foward pumping
broadband Er** /Yb®* co-doped superfluorescent fiber ource [J].
Laser Technology, 2006, 30 (2) : 148 ~151 (in Chinese).

[7] WEAKLYD G Guiding fibers [J]. ApplOpt, 1971, 10 (10) : 2252 ~
2257.

[8] MARCUSE D. Curvature loss fomula for optical fibers [J]. JO SA,
1976, 66 (3) : 216 ~220.

[9] MARCUSE D. Field defomation and loss caused by curvature of op ti-

cal fibers [J]. JO SA,1976,66(4):311~320

[10] HE G Y,JANGJ X,LU P Theory of losses in bending of multi-
mode fibers [J]. Joumal of Harbin University of Science and Tech-
nology, 1997, 2 (5) : 91 ~96 (in Chinese).

[11] LU Y X, YANG X Y,CHEN X Q et al Analysis of multimode fiber
bending loss [J]. Joumal of Zhongshan University, 2002, 41 (5) : 25
~27 (iin Chinese).

[12] LU J, FERD NAND P. Theoretical analysis of multmode fiber mi-
crobend attenuation and its app lication [J]. Joumal of Beijing Uni-
versity of Posts and Telecommunications, 1994, 17 (1) : 56 ~60 (in
Chinese).

[13] DUESA L, SUNAKR D. Design consideration forminimization mac-
robending loss in erbium-doped fiber amp lifiers [J]. IEEE Photnics
Technolohy Letters, 1991, 3 (1) : 50 ~52

[14] UONMAA S Beam-prmopagation analysis of loss in bent optical wa-
veguides and fibers [J]. JO SA,1983,73(12):1785~179L1





