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I. Abstract

A simple method of fast numerical modeling,
convenient for accurate estimation of a set of physical
properties of graphite and other similar van der Waals
homo/heterostructures is  proposed. It reproduces
experimental values of compressibility along c-axis under
broad pressure range, Raman frequencies for bulk shear and
breathing modes under pressure, layer binding energies.

It is argued that anisotropic Kolmogorov-Crespi [1] and
Lebedeva [2] equations of interlayer potential are best suited
for accurate self-consistent description.

The method of computation we use is based on
observation that in graphite there are two types of ordering of
atoms between two neighboring planes, as shown in Figure 1.
Atoms are formed in equi-distant rings. The radius of these rings
is known analytically. We do not know a method to predict
theoretically the number of atoms in rings. These numbers can
however be found by using algorithms that analyze the structure
of single plane of graphene, and can be tabulated. We sum
contribution to potential energy of inter-plane interaction by
adding contributions from rings. The method is found to converge
quickly with adding larger and larger rings.

Once we know potential energy of a structure of
planes, we are able to compute its several physical properties,
as for instance compressibility of graphite along c-axis, as
shown in Figure 2 and described in Ref. [3].

IL. Figure 1:
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Rings of equi-distant atoms on neighboring planes of graphite. On
the left is type I ordering, present for AA and AB stacking of
graphene layers, on the right type II ordering, present in AB

stacking, only.

Figure 2:
I ' I Kol I_Ienna_rgﬁlonléi -----
0IMOogorov- 4
19 Ko\mogomv.cmpla RS
Lebedeva
A e
\ B) M
095 | 83 .
&
© 04 ¢
085 | e -
T ; [ ®
- ) R | L]
08
0 5 10 15 20 25 30
P [GPa]
I11. References:

1  Kolmogorov A. N., Crespi V. H.. Phys. Rev. B 71,
235415 (2005).

2. Lebedeva I. V., Knizhnik A. A., Popov A. M., Lozovik
Y. E., Potapkin B. V.. Physica E, 44, 949 (2012).

3. Koziol Z., Gawlik G., J. Jagielski J., arXiv:1803.05162
[cond-mat.mes-hall].

IV. Biography:

Koziot has completed his PhD in 1994 from Universiteit van
Amsterdam, the Netherlands, and Postdoctoral Studies from
Dalhousie University, Canada. He worked at Institute of Physics,
Polish Academy of Sciences, Warsaw, Poland, Orel State
Technical University, Orel, Russian Federation, lectured at
Rzeszé6w University, Poland, and now is assistant professor at
National Center for Nuclear Research, Poland. He has published
about 40 papers in reputed journals on a broad range of subjects.

V. Presenting author details

Full Name: Zbigniew Koziot

Contact number: +48 507 330 216

LinkedIn: https://www.linkedin.com/in/zbigniew-koziol-58622aa/
Personal web site: http://nanophysics.pl

Session name/ number: Nanotechnology/ 1

Category: Video


http://nanophysics.pl/
https://www.linkedin.com/in/zbigniew-koziol-58622aa/
https://arxiv.org/abs/1803.05162

