Brief information about the project

Name of the project

AP19177332 «Properties of two-dimensional transition
metal dichalcogenides prepared by vacuum stoichiometric
melting and chemical vapor deposition (CVD) methods.»

Relevance

Development of methods for obtaining two-
dimensional transition metal dichalcogenides in a short
time and in a cost-effective way and taking into account the
advantages of wusing the obtained two-dimensional
structures in electronics and optoelectronics.

Purpose

Investigation of the optical and electrical properties of
two-dimensional transition metal dichalcogenides obtained
by stoichiometric melting in vacuum and chemical vapor
deposition (CVD) methods.

Obijectives

1. Achieve the technology of choosing the optimal
parameters for obtaining chemically pure transition metal
dichalcogenides MX; (M=Mo,W; X=Se,S) by the
stoichiometric vacuum melting method and vacuum
chemical precipitation methods of gas phase.

2. Mounting of two-dimensional structures with a thickness
of several atomic layers on Si or SiO, mats by the method
of micromechanical separation of the resulting MX>
crystals

3. Study of the thickness of the dependent luminescence of
two-dimensional structures obtained by the method of
micromechanical separation using a combined light-
scattering device.

4. Creation of contacts from Al or Au elements on the VUP-
5 device to two-dimensional structures based on MX> of
various thicknesses mounted on Si or SiO> substrates.

5. Current-voltage characteristic of contact two-
dimensional Al or Au structures, photosensitivity, etc.
study of electrical and optical properties.

6. Repetition of the modification of two-dimensional
structures based on MoSe1.xSx and WSe1.xSx, as in tasks 1-
5 above, to obtain materials with high light sensitivity
required for electronics and optoelectronics.

Expected and achieved results

The two-dimensional nanostructures obtained in the
project, consisting of MX: compounds (M=Mo,W;
X=Se,S), increase the light-sensing capabilities of devices
used in electronics and manufacturing, due to their optical
and electrical properties, increase the power of devices due
to the current density emissions, light emitting diodes due
to light emitting properties, etc. Applications in the fields
of science and technology will be considered. In turn,
patents will be granted to materials with superior
performance. For example, based on articles published in
the latest issue of the journal Nature on the two-
dimensional structure of WSe, a transistor with a 100-nm
bilayer structure channel in the open state has a current
density above 1.0 mA um™ and a resistance value of less
than 1 kOhm. Given these and other properties mentioned




above, it can be seen that they are very important materials
for science and technology.
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B)
a-Aluminum contacts; B-copper contacts; B-gold contacts

Figure 1-images of samples with different contacts under an optical microscope
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a-AKM image; B-thickness profile; B-Raman spectra of two-dimensional nanocrystals of
different thicknesses

Figure 2-results of the study of the thickness and structure of two-dimensional nanocrystals



