This is an electronic reprint of the original article.
This reprint may differ from the original in pagination and typographic detail.

Zhang, Han; Bao, Qiaoliang; Sun, Zhipei
Introduction to two-dimensional layered materials for ultrafast lasers
Published in:
Photonics Research
DOI:
10.1364/PRJ.6.00TDL1
Published: 01/10/2018

Document Version
Publisher's PDF, also known as Version of record
Please cite the original version:
Zhang, H., Bao, Q., & Sun, Z. (2018). Introduction to two-dimensional layered materials for ultrafast lasers.
Photonics Research, 6(10), TDL1-TDL2. https://doi.org/10.1364/PRJ.6.00TDL1

This material is protected by copyright and other intellectual property rights, and duplication or sale of all or
part of any of the repository collections is not permitted, except that material may be duplicated by you for
your research use or educational purposes in electronic or print form. You must obtain permission for any
other use. Electronic or print copies may not be offered, whether for sale or otherwise to anyone who is not
an authorised user.

Powered by TCPDF (www.tcpdf.org)

Introduction

Vol. 6, No. 10 / October 2018 / Photonics Research

TDL1

Introduction to two-dimensional layered materials
for ultrafast lasers
HAN ZHANG,1,4

QIAOLIANG BAO,2,5

AND

ZHIPEI SUN3,6

1

Collaborative Innovation Center for Optoelectronic Science & Technology, International Collaborative Laboratory of 2D Materials for
Optoelectronics Science and Technology of Ministry of Education, College of Optoelectronic Engineering, Shenzhen 518060, China
2
Department of Materials Science and Engineering, Monash University, Clayton, Victoria 3800, Australia
3
Department of Electronics and Nanoengineering, QTF Centre of Excellence, Aalto University, Tietotie, Finland
4
e-mail: hzhang@szu.edu.cn
5
e-mail: qiaoliang.bao@monash.edu
6
e-mail: zhipei.sun@aalto.fi
Received 18 September 2018; posted 18 September 2018 (Doc. ID 346084); published 1 October 2018

We introduce the background and motivation of this feature issue of two-dimensional layered materials for
ultrafast lasers. A brief summary of the seven collected articles in this feature issue is also given. © 2018
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Welcome to the Photonics Research Feature Issue on TwoDimensional Layered Materials for Ultrafast Lasers.
Two-dimensional (2D) layered materials have attracted considerable interest for photonics and optoelectronics applications, due to their unique structure and strong light-matter
interaction. Indeed, 2D materials have been widely investigated
for fundamental physics as well as applied science. In particular,
there is a great potential for 2D materials based optical modulators and ultrafast photonics. The intent of this special issue is
to provide a general overview of new advances in the selected
fields of 2D materials photonics from perspective features to
applications.
This issue combines 7 invited articles on 2D materials
based ultrafast lasers and all-optical modulators. The first
article investigates the saturable absorption (SA) properties
of different Bi2 Se3 samples with micro P-scan method [1].
Influence of the second surface state and thickness on the SA
is studied. Conclusively, the SA properties can be tuned by
changing the excitation wavelength and the sample thickness.
The second article reports WSe2 and MoSe2 based SA devices
with enhanced modulation depth up to 31.25% [2]. Then
the authors have used the devices to demonstrate passively
Q-switched lasers with high signal-to-noise ratio (up to
72 dB). The third article is from South China Normal
University (China) [3]. This contribution reports an all-fiber
broadband resonator by depositing graphene onto a microfiber
knot, with which high-repetition Er-doped and Yb-doped
fiber lasers have been demonstrated. Such a broadband microfiber knot resonator can be applied to achieve high repetition
ultrafast lasers for various applications (e.g., optical frequency
2327-9125/18/10TDL1-02 Journal © 2018 Chinese Laser Press

comb generation). The fourth article is a review paper from
Ciyuan Qiu’s group at Shanghai Jiao Tong University, China
[4]. This article reviews the recent work on thermo-optic alloptical devices based on 2D materials. Various thermo-optic
mechanisms have been discussed. The fifth article is from Jun
Han Li’s group at University of Seoul, South Korea [5]. For
the first time, this article demonstrates a CoSb3 skutterudite
based femtosecond fiber laser with pulse width of ∼833 fs and
spectral width of ∼3.4 nm. The sixth article demonstrates a
novel 2D TiS2 nanomaterial with strong SA [6]. With this
2D nanomaterial deposited on the fiber end facet, Q-switched
and mode-locked lasers have been achieved. This contribution
highlights the potential of TiS2 nanomaterials for ultrafast
pulse generation. The seventh article is from Zhengqian Luo’s
group at Xiamen University, China [7]. This article demonstrates a single-longitudinal-mode Er-doped fiber laser passively Q-switched by a few-layer Bi2 Se3 saturable absorber.
Stable single-frequency pulses with a linewidth of 212 kHz
have been generated.
These collected articles in this special issue cover the
novel 2D materials based ultrafast lasers and all optical modulators. We hope you will find this Photonics Research Feature
Issue to be an interesting and useful reference that will stimulate your further research and applications in this exciting field.

REFERENCES
1. J. Zhang, T. Jiang, T. Zhou, H. Ouyang, C. Zhang, Z. Xin, Z. Wang,
and X. A. Cheng, “Saturated absorption of different layered Bi2Se3
films in the resonance zone,” Photon. Res. 6, C8–C14 (2018).

TDL2

Vol. 6, No. 10 / October 2018 / Photonics Research

2. W. Liu, M. Liu, H. Han, S. Fang, H. Teng, M. Lei, and Z. Wei, “Nonlinear
optical properties of WSe2 and MoSe2 films and their applications in
passively Q-switched erbium doped fiber lasers,” Photon. Res. 6,
C15–C21 (2018).
3. M. Liu, R. Tang, A.-P. Luo, W.-C. Xu, and Z.-C. Luo, “Graphene-decorated
microfiber knot as a broadband resonator for ultrahigh-repetition-rate
pulse fiber lasers,” Photon. Res. 6, C1–C7 (2018).
4. K. Wu, Y. Wang, C. Qiu, and J. Chen, “Thermo-optic all-optical devices
based on two-dimensional materials,” Photon. Res. 6, C22–C28
(2018).

Introduction
5. J. Lee, Y. Kim, K. Lee, and J. H. Lee, “Femtosecond mode-locking
of a fiber laser using a CoSb3-skutterudite-based saturable absorber,”
Photon. Res. 6, C36–C43 (2018).
6. X. Zhu, S. Chen, M. Zhang, L. Chen, Q. Wu, J. Zhao, Q. Jiang, Z.
Zheng, and H. Zhang, “TiS2-based saturable absorber for ultrafast fiber
lasers,” Photon. Res. 6, C44–C48 (2018).
7. W. Li, J. Zou, Y. Huang, K. Wang, T. Du, S. Jiang, and Z. Luo,
“212-kHz-linewidth, transform-limited pulses from a single-frequency
Q-switched fiber laser based on a few-layer Bi2Se3 saturable absorber,”
Photon. Res. 6, C29–C35 (2018).

