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     Introduction 

  Graphene is a two-dimensional crystal of carbon hexagonal crystal lattice. Its thickness is 

equal to one atom, so that graphene belongs to a class of nanomaterials. Currently subject of 

graphene taken a leading position in the number of publications in leading international journals 

in the field of surface physics and nanosystems. This interest is due to its unusual 

properties. There are several key factors that make graphene a unique set of 

nanomaterials. Despite the fact that its thickness is only one atom, graphene is a stable form that 

can maintain its crystalline structure, both in vacuum and in a wide variety of surfaces. He is not 

prone to oxidation under normal conditions, allowing its use in air and even in more aggressive 

environments. The crystal graphene is very flexible. Because of this there are nanostructures as 

carbon nanotubes, which are nothing more than a rolled graphene sheets. Graphene has a large 

conductance, whereas no other film of this thickness is not a good conductor of electric current. 

In the "Advanced Experiments with a two-dimensional graphene material," A. K. 

Geim and K. S. Novoselov was awarded the Nobel Prize in Physics for 2010 . 

Obtaining 

  Pieces of graphene are obtained by mechanical action on the highly oriented pyrolytic 

graphite or kish-graphite . First, flat pieces of graphite, placed between the adhesive tape 

(Scotch), and digested over and over again, creating a sufficiently thin layers (among many of 

the films may come across single and dual layer, which are of interest). After peeling tape with 

thin films of graphite is pressed against the oxidized silicon substrate. (Fig.1) 

                                                

                                 Figure 1-separated by layers graphite 

Pieces of graphene can also be prepared from graphite using chemical methods. First, the 

graphite microcrystals are exposed to a mixture of sulfuric and hydrochloric acids. Graphite is 

oxidized, and at the edges of the sample appear carboxyl groups of graphene. They were 

converted to chlorides using thionyl chloride . Then, under the transformed into graphene layers 

with thickness 0.54 nm . This chemical method is not only one, and by changing the organic 

solvents and chemicals, we can obtain nanometer-scale layers of graphite. 
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If the crystal is oriented pyrolytic graphite substrate and placed between the electrodes, 

then, as shown in the work, we can ensure that the pieces of graphite from the surface, some of 

which may be a film of atomic thickness, the electric field can be moved to the oxidized silicon 

substrate. To prevent the breakdown (between the electrodes applied voltage from 1 to 13 kV) 

between the electrodes were placed as a thin plate of mica . 

Application 

It is considered that graphene-based ballistic transistor can be constructed. In 

March 2006 a group of researchers from the Georgia Institute of Technology, said that they 

obtained a field-effect transistor on graphene and quantum interference device. The researchers 

suggest that because of their achievements in the near future will be a new class of graphene 

nanoelectronics with a base thickness of transistors to 10 nanometers. This transistor has a large 

leakage current, it is impossible to separate the two states with closed and open channel. 

Use a straight line when creating a graphene field-effect transistor without leakage is not 

possible due to the lack of the band gap in this material because you can not make a significant 

difference in the resistance at all voltages applied to the gate, that is, not get to ask two states that 

are suitable for binary logic : conductive and nonconductive. 

Physical Properties 

Physical properties of the new material can be studied by analogy with similar 

materials. At present experimental and theoretical investigation of graphene concentrated on the 

standard properties of two-dimensional systems: conductivity, quantum Hall effect, weak 

localization , and other effects, previously studied in two-dimensional electron gas . 

The crystal structure 

The crystal lattice of graphene is a plane consisting of hexagonal cells, ie, a two-

dimensional hexagonal lattice. For such a lattice is known that its reciprocal lattice is also 

hexagonal. In the unit cell of the crystal contains two atoms, labeled A and B. Each of these 

atoms, the shift in the translation vector (a vector of any kind Where m and n - Any integer) 

forms a sublattice of atoms equivalent to it, that is independent of the crystal properties of the 

observation points located at equivalent lattice sites. (Fig. 2) 

 

 

      Figure 2-The crystal structure  

 

Figure 2 shows the two sub lattices of atoms, painted in different colors: green and red. 

 

 

        Interesting Facts and Graphene Advantages 

 In an article published November 10, 2005 in the journal Nature,Konstantin Novoselov 

and Andre Geim argue that the electric charges in graphene behave like relativistic 

particles with zeroeffective mass. These particles, known as massless Dirac fermions. 
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 When you minimize the graphene into a cylinder is obtained bysingle-wall 

nanotubes. Depending on the graphite plane foldingscheme, the nanotubes may have, or 

metal or semiconducting properties. 

 Thermoelectric effect in graphene resistive ohmic heating exceedsthat in the future will 

allow the creation on its base schemes that do not require refrigeration. 

 In a double-layer graphene, electrons behave as a liquid crystal. 

 

   Conclusion 

Graphene is a two-dimensional atom-thick material of interest from the standpoint of a 

variety of applications, in particular, to build nanoelectronic devices. 

Interest in the study of graphene from a fundamental point of view due to the opportunity 

to study the behavior of charged particles without mass. 

Effective dynamics of ultrarelativistic electrons in graphene leads to a number of 

electronic phenomena that have no analogues in other physical systems. 

Studies of graphene are at the crossroads of condensed matter physics and high energy 

physics 

 

 


