%39 %
2012 4 6 A

b

G i S i I
CHINESE JOURNAL OF LASERS 9

(IRH S MR 4

A bk e 1 DO 4 By — b

BIBLIR A

Az KEF X A2 A

E #

(BB AR R B 5 TR B, WM KU 410073)

WE TR T — R T S A Rl

(SESAM) Fi6 i) 4 1 s 45 50 2T o s AR 7E 42 IE A IX IR

S 38 v 3 o i A 47 A Al s D AR LB = RN TR B BTBOIRES . R T () A E A AR (R 435. 6 kHz),:
ﬁ@fiﬁﬂtj‘ﬂ’ﬁ'ﬁiﬂ% Jik T PR LA % Wi A A A 3 A e R Y B R 28 S L R S — B X AR N 9E Y 2

JOIR I s RS = B A AR X R 58
T AHSLIE 5 Z AT .

KR e
HESES

i ISP TG 3 5 R A

TN248. 1 XEKFRIRES A

=B okl T R Al R T SR O K iﬂifi?%%ﬁﬁ

s A IE EHOCZF BOG A 5 28 S R AT RN OB s B BOG T MOG & + i i
doi: 10.3788/CJL201239.5102007

Three Mode-Locking States in All-Normal-Dispersion

Fiber Laser at Low Repetition

Liu Shiyao

Chen Shengping Song Rui

Liu Tong Hou Jing

(College of Opto-Electric Science and Engineering, National University of Defense Technology .
Changsha , Hunan 410073, China)

Abstract

An all-normal-dispersion ytterbium-doped linear-cavity fiber laser mode-locked by a semiconductor

saturable absorber mirror (SESAM) is reported. Without anomalous dispersion part, output pulses are highly-chirped

and fundamental repetition rate is 435. 6 kHz. Three mode-locking states are observed by adjusting polarization

controller and pump power. Characters of these states, such as spectrum, pulse shape and stability, are analyzed in

control experiments.
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Fig. 1 Schematic of the all-normal-dispersion fiber laser
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Fig. 2 Stable pulse train at the repetition of 435.6 kHz

I O I P o 4 > T AL A ] iz 2 25T 0 1)

— SERAEAT I PR AR AN . AR SORR S — AR
BT T — RIS LS

RAEZAE 3 D FR CRE A ko IE R 5
-30 =30
N ) - ~10f© e @
S 1.0F ' a4 - = L +2)
s L | " g 5ol g . 0.787 ns §—50—
> k ns b |
ﬁ 0.5 b A rhedbr v s %’ L %’ A ] L
K] i1 2 L K] r g _70k
1 r Q =70 1% L
= I = = 0 [ -
E () beremmmais k= 3 = =
05 0 5 10 1015 1040 1065 5025 0 25 50 1015 1040 1065
Times /ns Wavelength /nm Time /ns Wavelength /nm

3 PRI A Bk ol B IR 5 5635 R CGiliiz 204 105 mW) . () RS — kB AR 5
(bR — TR (ORE kB AR (DRE GBI
Fig. 3 Single pulse shapes and corresponding spectram of two mode-locking states at 105 mW. (a) Pulse

shape of state 1; (b) spectrum of state 1; (c¢) pulse shape of state 2; (d) spectrum of state 2
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Fig. 4 Characters of the first state. (a) Output power; (b) 3 dB spectrum width; (c¢) peak intensity
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Fig. 6 Characters of the second state. (a) Output power; (b) 3 dB spectrum width; (c¢) peak intensity
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