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Fig. 1. Characteristics of MnPS; crystals: (a) Chemical vapor transport method; (b) picture of MnPSs; (¢) Raman spectrum for MnPSs.
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Fig. 2. SEM characteristics of MnPS; -SA: (a) SEM image of a randomly selected MnPS; flake, and elemental analysis of this

sample; (b)—(d) EDX element mappings for Mn, P, and S.
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Fig. 3. TEM characterization of MnPS; nanosheets: (a) TEM image of a MnPS; nanosheet on a copper grid; (b) the HRTEM im-

age of the MnPS; nanosheet; (c) the corresponding SAED showing its single crystal nature.
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Fig. 4. Experimental setup of the erbium-doped fiber laser.
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Fig. 5. Performances of the pulse fiber laser based on MnPS;-SA: (a) The output power versus the pump power; (b) output optical

spectrum; (c) the pulse trace; (d) the duration of single pulse; (e) the radio frequency spectrum from 0-10 MHz; (f) the radio fre-

quency spectrum with ~64 dB (inset).
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Fig. 6. Performances of the pulse fiber laser based on MnPS3;-SA with the pump power at 70, 120, 170, 220, and 270 mW pump

power: (a) Spectrum; (b) wavelength; (c) frequency.
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Fig. 7. Output spectrum of the EDFL based on MnPS;-SA: (a) Output spectrum recorded on 1st, 7t 8% 11th 12t day;

(b) wavelength peak position; (c) output power.
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SPECIAL TOPIC—Nonlinear optics and devices of low-dimensional materials

Dual-wavelength self-starting mode-locking Er-doped fiber
laser with MnPS; saturable absorber”

Yu Qiang V»#  Guo Kun?#  Chen Jie!) Wang Tao? Wang Jin?
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2) (College of Advanced Interdisciplinary Studies, National University of Defense Technology, Changsha 410073, China)
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Abstract

As a member of the metal phosphorus trichalcogenide family, MPS; is widely used in nonlinear optics and
devices, which can be regarded as a significant benefit for the excellent photonic and optoelectronic properties.
In this work, the MnPS; nanosheet is prepared by the chemical vapor transport method and the MnPS,
saturable absorber is demonstrated by modifying mechanical exfoliation. To the best of our knowledge, the
dual-wavelength self-starting mode-locking erbium-doped fiber laser with MnPS; saturable absorber is
demonstrated for the first time. The dual wavelength mode-locked laser with a pulse repetition rate of 5.102 MHz
at 1565.19 nm and 1565.63 nm is proposed. Its maximum output power at the dual-wavelength is 27.2 MW.

The mode-locked laser can self-start and stably run for more than 280 h.

Keywords: MnPS; nanosheets, saturable absorber, mode-locking

PACS: 42.55.Wd, 42.60.Fc, 81.07.Bc DOI: 10.7498/aps.69.20200342

* Project supported by the the National Natural Science Foundation of China (Grant Nos. 61922082, 61875223, 61801472) and
the Natural Science Foundation of Hunan Province, China (Grant No. 2018JJ3610).

# These authors contributed equally.

1 Corresponding author. E-mail: wujianl5@nudt.edu.cn

1 Corresponding author. E-mail: kzhang2015@sinano.ac.cn

184208-8


http://doi.org/10.7498/aps.69.20200342
http://doi.org/10.7498/aps.69.20200342
mailto:wujian15@nudt.edu.cn
mailto:wujian15@nudt.edu.cn
mailto:kzhang2015@sinano.ac.cn
mailto:kzhang2015@sinano.ac.cn
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

