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Since the seminal work reporting the isolation of atomically thin graphene was published in 2004, researchers from different
fields have joined together to explore the new physics and potential applications of 2D materials. In recent years, the 2D
materials library has not stopped growing with their stoichiometry rapidly expanding from single elements (e.g., C, Si, Ge, P,
Te, and Bi) to compounds (MoS2, Bi2Se3, and Ti3C2). Moreover, heterostructures and superlattices of 2D materials have
opened a new realm in materials science, offering unprecedented possibilities. These investigations have, de facto,
beneﬁted the development of basic scientiﬁc research, daily life, military defense, and many other areas.
In this special issue, we have collected the most pioneering research work and prospective viewpoints in the 2D
material multidiscipline community. There is no doubt that warm feedback was received on announcement of this special
issue focusing on “2D Xenes”. We are grateful to have received so many excellent manuscripts from leading research
groups and this has far exceeded our expectations. Therefore, we had to select the most suitable ones for this special issue
and reluctantly reject others.
The contributing authors from different backgrounds were asked to give their respective points of view when
exploring the most recent phenomena relating to 2D Xenes, pushing the performance of related devices to the limit. Clear
experimental data interpretation and physical mechanism explanations were required and have been presented in this
special issue.
In this special issue, the authors discussed basic theory predictions [1], photon-carrier interactions [2], cutting-edge
material fabrication techniques [3, 4], and diverse applications, such as optical modulators [5, 6], high-sensitive detector
schemes [7, 8], 2D photonic memristors [9] and so forth. To give a clear classiﬁcation for the readers, this collection is
described as “Fundamentals” and “Applications”.
To further advance this field, several hurdles need to be crossed. These included; large-scale high quality 2D materials
fabrication, basic research and manipulation of many-body effects and quantum entanglement in the 2D nano-platforms, as
well as the gap-bridging between theoretical predictions and experimental results. Yet, solving these problems also unearthed
massive opportunities and provided a great deal of pleasure. This special issue hopes to summarize the state-of-the-art
progress and emerging opportunities in the 2D Xene community and pave the way for next-generation nano-technologies and
applications.

References
[1] S. Gao, C. Sun, and X. Zhang, “Ultra-strong anisotropic photo-responsivity of bilayer tellurene: a quantum transport and time-domain ﬁrst
principle study,” Nanophotonics, vol. 9, no. 7, pp. 1931–1945, 2020.
[2] H. Ouyang, H. Chen, Y. Tang, et al., “All-optical dynamic tuning of local excitonic emission of monolayer MoS2 by integration with
Ge2Sb2Te5,” Nanophotonics, 2020, https://doi.org/10.1515/nanoph-2019-0366.
[3] Q. Gao, H. Yang, C. Hu, et al., “Physical vapor deposition of large-scale PbSe ﬁlms and its applications in pulsed ﬁber lasers,”
Nanophotonics, 2020, https://doi.org/10.1515/nanoph-2019-0380.

*Xiantao Jiang, College of Chemistry and Environmental Engineering, Shenzhen University, Shenzhen 518060, China,
E-mail: jiangxtemail@sina.com
Meng Zhang: School of Electronic Information Engineering, Beihang University, Beijing 100191, China, E-mail: mengzhang10@buaa.edu.cn
Xi Ling: Department of Chemistry, Division of Materials Science and Engineering, Boston University, Boston, MA, 02215, USA,
E-mail: xiling@bu.edu
Pablo Alonso González: Departamento de Física, Universidad de Oviedo, Oviedo, Spain; Center of Research on Nanomaterials and
Nanotechnology, CINN (CSIC-Universidad de Oviedo), El Entrego 33940, Spain, E-mail: pabloalonso@uniovi.es
Han Zhang: College of Physics and Optoelectronic Engineering, Shenzhen University, Shenzhen 518060, China, E-mail: hzhang@szu.edu.cn
Open Access. © 2020 Xiantao Jiang et al., published by De Gruyter.
International License.

This work is licensed under the Creative Commons Attribution 4.0

1556

X. Jiang et al.: Editorial

[4] W. Gao, Z. Zheng, P. Wen, N. Huo, and J. Li, “Novel two-dimensional monoelemental and ternary materials: growth, physics and application,”
Nanophotonics, 2020, https://doi.org/10.1515/nanoph-2019-0557.
[5] M. Ma, J. Zhang, Y. Zhang, et al., “Ternary chalcogenide Ta2NiS5 nanosheets for broadband pulse generation in ultrafast ﬁber lasers,”
Nanophotonics, 2020, https://doi.org/10.1515/nanoph-2019-0350.
[6] Z. Cheng, X. Zhu, M. Galili, et al., “Double-layer graphene on photonic crystal waveguide electro-absorption modulator with 12 GHz
bandwidth,” Nanophotonics, 2020, https://doi.org/10.1515/nanoph-2019-0381.
[7] S. Li, F. Zhang, J. Wang, W. Wen, and S. Wang, “Black phosphorus-Au nanocomposite-based ﬂuorescence immunochromatographic sensor
for high-sensitive detection of zearalenone in cereals,” Nanophotonics, 2020, https://doi.org/10.1515/nanoph-2019-0434.
[8] K. V. Voronin, U. A. Aguirreche, R. Hillenbrand, V. S. Volkov, P. Alonso-González, and A. Y. Nikitin, “Nanofocusing of acoustic graphene
plasmon polaritons for enhancing mid-infrared molecular ﬁngerprints,” Nanophotonics, vol. 9, no. 7, pp. 2089–2095, 2020.
[9] X. Feng, X. Liu, and K.-W. Ang, “2D photonic memristor beyond graphene: progress and prospects,” Nanophotonics, vol. 9, no. 7,
pp. 1579–1599, 2020.

