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Jutlineoftalk @ Motivation

m The features of the atomic structure
of the sp3-hybridized carbon films.

Hlectronic and transport properties
> hydrogenated films

properties

= Methods of fabrication. Chemically
induced phase transition.

= Influence of arrangement of
adatoms and attached molecular
groups to the structure and
properties of sp>-hybridized films
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Motivation

of graphene enlarges its potential application in

Regular adsorption of hydrogen atoms changes

tructure and opens the band gap depending upon

1ydrogen regions. Total hydrogenation of graphene

ctronic states due to changing of sp?

 to sp® one and opens the dielectric band gap.

h : or was called as graphane. The theoretical
ction was generally confirmed experimentally by Elias et. al [1].

1ane is an offspring of graphene along with graphene nanoribbons
rbon nanotubes. The other type of carbon bonding opens a new
r developing of two-dimensional carbon based materials.

1ane is the first member in a series of sp® bonded diamond films
t of a number of adjusted oriented layers which display unique
al properties.
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Motivation

hydrogenation of graphene changes the nature of
nic states due to changing of sp? hybridization of

ds to sp® one. Such two-dimensional insulator
as graphane and can be considered as a
vossible diamond film

But irregular adsorption of the
hydrogen atoms doesn’t allow to
consider graphane as a two-
dimensional single crystal
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esimpact of the irregular adsorption of the
WVarogen to the electronic properties of the
3 graphane

H. Gao, L. Wang, |. Zhao, F.
R N AR ¢ Ding, L. Jianping, J. Phys. Chem. C
O 115, 3236 (2011)

(Singh, B.I. Yakobson, Nano
), 1540 (2009)
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Atomic structure
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Polytypes of chl type films
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Electronic properties of
lonsdaleite-type films
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Hydrogenated (0001)

Hydrogenated (1010)
Hydrogenated (2110)

Number of layers

(1070) (2110)

i I* : * I*
: |+mhh+mlh +ma‘
| | | |

5 & 7 8 9 10 1 2 3 4

1 2 3 4
Number of layers Number of layers

4 5 6 7
Number of layers




12



via (10°m/s)

7.7

(experiment)
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"ed as following:

2D 3
—1710'2D52+ E ZCI
2 4r

onless constant related to the Poisson’s
is the pretension in the film, E2P is the

54

 results was ap ¢ ated by the 4t order polynomial curve:
U =ax’

where coefficients a and b are defined as:

O'2D7Z' E2Dq3 e 4I’2b
9 Ar? :> q3
h

where h is a thickness of the film
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VIECHOCOSI0T fabrication.
shemicallyiinduced phase
fgansition.
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nanostructures

m Carbon diamond nanoclusters
display graphitization effect due to
more energy favorable of graphene
against to diamond.

ffect can dramatically
to the stability of the
ed ultrathin
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dihe problem of stability of sp>-hybridized
films with nanometer thickness

= Diamond two- and
three-layered chl
films...

= Diamond three-
layered ch2 films...

= Lonsdaleite two-
layered btl films...

m Lonsdaleite two-
, three-, four- and
five-layered chl
films...

...without
passivation are
unstable and
transform to
corresponding
multilayered
layered graphene




sliemicallyinduced phase transition

UIt’"iIayered graphene with adsorbed
er surface transforms to sp3-hybridized films
parrier. We call this effect as chemically
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Energy diagram
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igram and dependence of the
e m_,isi,m pressure (T=0) upon the chl
diam ond " iIIms thickness
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Bhase diagrams for studied sp>-
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AHNence of arrangement
O f =\ J';;'L)m; and attached
pivlecularigroups to the
_'“l‘r“.jf‘” ire and | Jroperties
J} 3/ hybridized films
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je evidence of experimental

inated films was
dy obtained years st
Japanese R
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Room-Temperature Compression-Induced Diamondization T h e d Iam on d | 7 atl on Of few_

of Few-Layer Graphene
STl |2y er graphene was observed
after the applying of pressure

by EPM tip in H,O atmosphere
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EVidence of different stacking of
T U Itllayered graphene
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" Methodology

- nad Ead - nC EC nad
- T.P
23 23 Had( )

t part of the ence is the zero-temperature surface
“unit area); the la iIs the chemical potential of the
idatoms (or molec . groups) depending on the
, pressure, P, and implicitly on the adatoms (molecular
ration

W (T,P)= AH —TAS +KT In(x)

ere AH and AS are the differences of enthalpy and entropy of the given
erature and the zero one, the values of which were obtained from the
reference table, x is mole fraction, amount of the given constituent divided
by the total amount of all constituents in a mixture
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Hydrogen
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Fluorine
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Water and ammonia
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Band gap, E, eV
‘d film Bi-layered film Three-layered film

_Iydrogen

3.2 2.9
2.4 2.2

. W 4.4
. K 4.4

4.1 3.9
2.6 3.1
3.1 2.6
3.5 2.7
Ammonia

3.1 2.5 2.6
2.6 3.0 2.4
3.3 3.3 3.2

bt1-nh3 3.9 3.3 3.0
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