Hot luminescence or Raman scattering
in monolayers of MoSi;N,4

M. R. Molas?, T. WoZniak?, t. Kipczak?, A. Babiriski?, S. Sun3, C. Xu® and W. Ren?

1 Institute of Experimental Physics, Faculty of Physics, University of Warsaw, Warsaw, Poland
2 Department of Semiconductor Materials Engineering, Wroctaw University of Science and Technology, Wroctaw,
Poland
3 Shenyang National Laboratory for Materials Science, Institute of Metal Research, Chinese Academy of Sciences,
Shenyang, P. R. China

maciej.molas@fuw.edu.pl

Monolayers (MLs) of semiconducting transition metal dichalcogenides (S-TMDs), e.g. MoS; and
WSe;, have been demonstrated to carry the spin-like degree of freedom known as valley pseudospin
due to the optical bandgap located at the K* points of their hexagonal Brillouin zone [1]. Recently, MLs
of the MSiyZs family (M = Mo, W; Z = N, P, As, Sb), which form a new class of hexagonal non-
centrosymmetric materials hosting extraordinary spin-valley physics, have been discovered [2].

In this work, we investigate the optical response of the MoSi;N4 ML, grown using chemical vapor
deposition on Si/SiO; substrate [3], with the aid of photoluminescence (PL) performed in a wide range
of temperature (5 — 300 K) and first principles calculations.

The relative PL spectra, calculated as the difference between the PL spectra measured on the ML
and on the Si/SiO; substrate, as I
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combined of two types of emission,
i.e. a broad band with linewidths of
~200 meV, on top of which a series
of narrow  peaks emerges.
Consequently, it is difficult to decompose this emission to Raman scattering or hot luminescence, since
the ratio between the resonantly enhanced Raman signal and the optical recombination at the K*
points is unknown. At T=5 K, only the Raman peaks are seen, which were ascribed to phonon modes
using the calculated phonon dispersion spectrum.

Our results are the spore of research devoted to the MLs of the MoSizN4 family, which properties

locates them as ideal candidates for valleytronics, in line with S-TMD MLs.
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Figure Relative PL spectra of MoSi:Ns ML under different
excitations. The insets show the spectrum at 5K and the
optical image of the studied ML.
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