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Introduction

The A3B® layered crystals structure [1] and morphology of indium nanostructures on A3B® layered templates has been extensively studied in the last years

[2,3]. However, despite the generally observed results in the process of forming metal nanostructures with surface of layered crystal as substrate, it is

important to consider the detailed mechanisms of the growth of these nanostructures. The properties of a growing surface layer are closely related to its

guantitative parameters, such as roughness, skewness and kurtosis. This makes it possible to determine the preferable models of growth while formation
~ of nanostructures and in turn models of growth are very powerful tools that can help to predict and control properties of new hetero nano systems.

Experimental

The growth kinetics of In deposited nanostructures on surfaces of 2D A3B® layered semiconductor crystals was studied by Omicron NanoTechnology STM/
AFM System with acquiring of surface roughness parameters from a large scale 1x1 um? images. In fact, the surfaces of the chalcogenide layered
semiconductors, such as, In,Se; InSe, InTe, Sb,Te; were used as templates. The scanning tunneling microscopy (STM) data were obtained at RT with an
Omicron NanoTechnology STM/AFM System in UHV better than 101 Torr. The constant current mode acquisition was used for STM with 400x400 data
points resolution. Thermal evaporator EFM-3 was applied for indium deposition in situ. Indium ion current inside the effusion cell was maintained to be
constant during the In deposition. The deposition rate was kept at approximately 0.01 ML/min.

Experimental results
The present work concerns an STM study of the indium deposition on (100) cleavage surface of In,Se; layered semiconductor crystals chosen as a model
case, since a similar behavior is also characteristic of the rest of the nano systems indium deposit - surface of InSe, InTe, Sb,Te;, respectively.
We have shown the possibility of highly-oriented 1D indium nanostructures’ growth with the Volmer-Weber growth mode on In,Se; (100) surface applied as
template. The optimal conditions to obtain the most oriented nano wire like nanostructures is thermal-induced Volmer—Weber growth in successive cycles of
indium deposition - heating with activation of the solid state dewetting process.
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after next thermotreatment at 111 A. Das, P. Banerji Phys Status Solidi B. 2300078 (2023).

We managed to establish that the growth modes in the thermally deposited indium coating, and resulting formation
heterogeneous metal-semiconductor nanostructures’ arrays are determined by the sequence of experimental procedures,
namely: indium deposition, heating of the deposited layer, as well as the amount of In deposit on the surface.

T>200 oC. 2] Galiy P.V., Nenchuk T.M., Ciszewski A. et al. Mol Crys Liq Crys. 750, 50-59 (2023).
3] PV. Galiy, T.M. Nenchuk, P. Mazur, A. Ciszewski, Ya.M. Buzhuk, O.V. Tsvetkova, Applied Nanoscience 10, 4629 (2020).
U Y Lviv .
X 7 . enterprise
<& e m@ﬂﬁﬁ ;q onvention & . P europe
= E gaNmC europeanprofiles+ LV I V g;reau PAN - @ Spl’lnger B\:’}'nanonET ﬂetwgrk

OPEN TO THE WORLD a l l e r S
Business Support on Your Doorstep



