FTATEE 1Y F E R Vol.47 No.1
201841 A ACTA PHOTONICA SINICA January 2018

doi:10.3788/gzxb20184701.0114001

T VWO A HL S e 995 6 1 B £F
HOE BT 52

;f/ll 4%,6123’7}7}—\)3#-123,97}; 1,2,3 F&iﬂ’zl,Z,S’

FZ’J:\I ,ﬁg,l 23,/%511,5%1 ZS’Q_IL/%_I ,2,3,4
(1 PHAER % 6 T2 5L FRARBI R IOE i HR 5 99K DhRe b 6 E BRE& HF 58 d0 , PU*% 710069)
(2 PR % J6+ 2 556 BRI 5T B Bk 7Y 45 4 [ 25 B0t Ko i H TR HOR B 5T ot . P %2 710069)
(3 bR e F 2 5 FHRARM S IR i FRARE S LI = VIR 710069
(4 PHAL K2 Y24 Be, PH 42 710069)

H EARAARLTHAERCMAES L EERREFERIEN T RERSERBIEL TR LG L
HEHBRAENER FHEEERA KRR, AR SR RO A B B, F SRR L
?fizij'tzsééﬁz‘f:é)h%@%ijbéﬁ B ERAASENS2 mW B, RKFTRRFLEN 4.26 ps. TEAEH
15.7 MHz, 33 & % 9.8 mW 6988 T FAE R B b b Pk k4 1030 nm,3dB# % A
7.2 nm, & E AT 2 oeb T AR FRAKE 29 4 150 fs.

KRR BB AR R A O B R R R A5 T A e O AR 5 R RO A R A

hE S ES TN248 SCERARIRED . A XEHS.1004-4213(2018)01-0114001-6

All-polarization Maintaining Mode-locked Yb-doped Fiber
Laser with Chirped Fiber Bragg Grating

SUN Jiang"**, HOU Lei"**, LIN Qi-meng"*?®, BAI Yang"*?®, LU Bao-le""**,
CHEN Hao-wei"*?, FENG Xiao-qiang'**, BAI Jin-tao'***
(1 National Center for International Research of Photoelectric Technology and Functional Materials .
Institute of Photonics and Photon-Technology s Northwest University , Xi'an 710069, China)
(2 Shaanxi Engineering Technology Research Center for Solid State Lasers and Application s Northwest University
Xi’an 710069, China)
(3 Institute of Photonics and Photon-technology . Provincial Key Laboratory of Photo-electronic Technology ,
Northwest University s Xi'an 710069, China)
(4 Department of Physics, Northwest University , Xi'an 710069, China)

Abstract: High stability mode-locked fiber laser whose key is to obtain a stable mode-locked pulse output
has broad applications in the optical frequency comb, micro-processing and other fields. In this paper,
chirped fiber Bragg grating, as the spectral filter and the dispersion control element, has been used to
control the spectral shape and chromatic dispersion of the Yb-doped fiber laser. The mode-locked
polarization maintaining fiber laser was obtained by semiconductor saturated absorption mirror. The

maximum output power of laser was 9.8 mW by the pump power of 52 mW. The fundamental repetition
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rate was 15.7 MHz. The center wavelength and the spectral bandwidth were 1 030 nm and 7.2 nm,
respectively. The pulse width was measured to be 4.26 ps, corresponding ideal Fourier transform limit
pulse width is about 150 fs.
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Chirped fiber Bragg gratings
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FLAE 2007 4F, Ori Katz 5555 — YR F WA B O £F A1 hi 4% S (Chirped Fiber Bragg Grating, CFBG) 528
THEEWA N 45 MHz, Jkth 58 B4 3.6 ps M40 FL OB EOG L BB HOGf L AR 384 R 58 R A5 58 B
JLF B R e M 220 R 4E L B, Ortac 4544 SESAM [ 5 76 96 £F v 11 » Al FH— 4~ CFBG 41 ol b 28 70 s 52 28
THKSE 15.4 ps, EE RN 20.30 MHz (945 52 BRIk o 064 1. 2008 4F, B. Ortac 576 0 F TAE Ry 5
fili b, 38 3 7E O 25 B R SESAM 2 8] 5| A BB it B R S8 £ SESAM ik B A A (E . 3k 1O 5 9 R
1.79 nm (3 dB), k5% K 21.8 ps. EE M ZE N 44.2 MHz BT E BB IK ol , 55 FI G0 E Ik 58 1 46 5]
1.5 pst™.2012 4F , b 5B T A2 9 X Y146 F) ] CFBG 41 A0 28 0 s, S 31 1 0 4 090% 15 5 843 MHz, 3 dB
JEIE e 0.13 nm, K TEE A 21 ps, B A S0 AR 0.72 AR bR kg B D[] 4E , ML Baumgart] 25 38 i
YA S50 FBG, 3K 15 Ik 6 78 30-200 ps, & & MR FE 0.7-6 MHz ({15 5 & 450 5 7% 217 B8 J B ik ol g
2014 AR B RN R 2 B AR B BIEIE T OGN 7 02 B0 BRSO K o R RS e S AL T A
WK 27.6 MHz,3 dB Mial % 0 0.3 nm A PIEL K bt . 2015 4, S. Boivinet %5 A 38 i € FH AN [ 4 58 19
FBG, S8 7 Wk 9i/NT 7 ps, R MAN 3.3 MHz BYAR 8 52 SRR BB ik vl 2016 4, KHER 22 KA RS AH
SHLTKFE N 6.63 ps,3 dBYGIEHT BN 0.3 nm, HE RN 10.4 MHz (1 84Tk . 37 0F 5 bk of 1) B [ 2}
F AN AR 2H 1Y VRS A A2 95 FBG Fl SESAM 2B T E R K 24.7 MHz, ik b 55 B
6.3 ps,3 dBGIEAT B0 0.22 nm B EBURIELFHOER 0 28 LR 78 A MBI IE 2 H L BOAR S TR IR A 41
HRSL BT S AR IR % L K o v BE B DG A L ER A OGS B B A OO i AR R BRI e B R A
75, M B T 3 A5 B e ik T OGRS B B R R G R AR O RGO T AR AR AR E 1Y
A ik 5 B SO R G0 L A SCER SRR R B R SO AT RS AT RS

AL CFBG il SESAM 1R R O IR 6 i 55, #5 6 1 2 AU o) 48 B DR s DG 21 O 2, 528 1 9
i Bk b B 0 R E BB H Y BRI T RO 52 mW I, 38 5 AR 40 Y SESAM A B A L BT LA
SRS SE B B IS B MO B R ] 3R F 9.756 mW, A M A 15.7 MHz, Jkh 58 K 4.26 ps, 3 dB G
WPEN 7.2 nm.
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(Nonlinear Schrodinger Equation, NLSE) 130G 3R 25 PN Ik w (%) 38 4L 33 B2 [ 1(a) S SESAM S 30O
0114001-2



PN 25 < 56T WA KOG £ A3 B34 DG M 19 45 B 8 I BT 21 O Bk 5

i B AR A5 R W B G 25 A B C(CFBG) , PR B8 £F (Polarization Maintaining Fiber, PMF),
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Fig.1 The theoretical model of fiber laser and time domain evolution of the pulse
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Fig.2 Experimental configuration of the Yb-doped fiber laser with linear cavity
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5.19 mW & i3 1 2 (port 2) %y M Il R B KA LAk
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Stable mode-locked pulse sequence
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Fig.4 RF spectrum with different resolution bandwidth
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Fig.5 Stable mode-locked output spectrum and the autocorrelation curve
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