HasE B 1 Kot R Vol. 45 No. 1
20244 1 H CHINESE JOURNAL OF LUMINESCENCE Jan. , 2024

XEHES: 1000-7032(2024)01-0149-08

SESAM i 54 T fhit 5 B0 bk 0 £1- 550 25 i th R PR
Ehd A AR B UER, SRS

(L ERFEBE 2 SR 5 BT 6 T8 E R TR L, J65T 100083
2. ERR A e KA MR R Sk AR 2B, BT 100049)

FEE : a5 T 3T A T AR R R B (SESAM) BIAE 14 4 1 Ml J B0 Bk ol 40 O 2% L Xk AT T A 2 B
BH LA B4 R} 4 g 1T A0 TR 02 1 SESAM W 45 AR IO 7 it ARE PR Y 52 e, SIS 25 SRR W, i BF AR
SESAMﬂJT%IJﬁﬁE’JH S, Bl T B R DI BCAYG B i, SESAM IR il YR E 3 K, O 2% Dk o e

78, LA T T ) R R ORI R X)L i B S R S 1 SESAM LA B R AR R AE , (75 A1
Iﬁllxiﬁﬁﬁ%ﬁﬁ‘u:l&m%ﬁﬂ&a A TR 9 ) R B R PR B A SESAM A Al 4 A0 453 #E I K, AR T 4 1R T SR RO
AR BT ok o ) 25 A A FH B 35 . SESAM X H bk iy gl 4 G 3 98 BE O 1 3 R, R B2 R A A
MM (FBG)$51l . A ST SESAM M0t 5 1 R B — E 15 5 7 3L,

X B O RLEORE; R  SE  RE e bk s S e
FESZES: TN248. 1 X ERERIRAD : A DOI: 10. 37188/CJL. 20230245

Output Characteristics of SESAM Mode-locked

All-polarization-maintaining(PM ) Picosecond Fiber Laser

WANG Shuaikun'?, ZHONG Li'"", LIN Nan', LIU Suping', MA Xiaoyu'
(1. National Engineering Research Center for Optoelectronic Devices , Institute of Semiconductors ,
Chinese Academy of Sciences, Beijing 100083, Chinas
2. College of Materials Science and Opto-Electronic Technology , University of Chinese Academy of Sciences , Beijing 100049, China)

* Corresponding Author, E-mail: zhongli@semi. ac. cn

Abstract: An all-polarization-maintaining picosecond fiber laser mode-locked by a semiconductor saturable absorh-
er mirror(SESAM) is constructed. The effects of different SESAM structure with multi-quantum well and bulk materi-
al as saturable absorber layer on the output characteristics are analyzed and compared. The experimental results show
that both the multi-quantum well and the bulk material SESAM can achieve stable self-starting mode-locking. The
SESAM modulation depth increases with the number of quantum well periods, resulting in narrower laser output
pulse width, higher output power, and a larger mode-locking range. However, the greater the number of quantum
well periods, the more nonsaturable losses of the SESAM, and it will reduce the output power at the same pump pow-
er. At the same modulation depth, bulk material SESAM has more nonsaturable losses, which will reduce the output
power and optical to optical conversion efficiency, but it has a more significant effect on pulse narrowing. The wave-
length and spectral width of the output pulses are not significantly affected by the SESAM, but they are primarily con-
trolled by the fiber Bragg grating(FBG). This study provides valuable guidance for the design and the selection of the
SESAM.
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Fig.2 Schematic diagram of the experimental setup
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Fig.3 Oscilloscope waveform evolution during the SESAM mode-locking establishment process. (a) Disordered giant pulse. (b)

Q-switch. (¢)Continuous-wave mode-locked. (d)Double pulse
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