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Abstract: The graphene is a newly emerging material in recent years. The Nobel Prize in physics in
2010 was awarded to the discoverers of graphene, Geim and Novoselov, which aroused the
researchers' interest in graphene, making it a most brilliant new star in the field of nano material
science. In order to analyze the influence of the multi-space acupoint distribution on the properties
of graphite nanometers, the mathematical model of the misdistribution of the multi space acupoint
in graphite nanoscale was established by using the nonequilibrium Green function method. The
effect of the three hole dislocation distribution on the thermal transport properties in the graphite
nanoscale was studied. Finally, the distribution of different types of dislocation was carried out.
Test. From the experimental results, the multi-space acupoint error has a certain influence on the
thermal transmission characteristics of the graphite nanoscale, and the effect of rotating dislocation
is more obvious than that of the shift dislocation, which provides an effective theoretical basis for
the design of the thermal transport quantum devices based on the graphite nanometers.

1. Introduction

Since the end of the twentieth Century, various carbon based nanomaterials have attracted the
attention of researchers because of their unique structure, properties and wide application prospects.
Zero dimensional fullerenes (C60), one dimensional carbon nanotubes (CNTs) and two-dimensional
graphene (graphene) have been developed in succession in chemistry, physics, material science and
other related disciplines. Graphene is a two-dimensional material consisting of a carbon atom with a
hybrid orbital and a six angle honeycomb lattice with only one carbon atom thickness. The shape of
graphene is very thin, but the hardness is very high, the transparency is very good, the absorption
rate of light is very low, the thermal conductivity is good, the thermal conductivity exceeds the
diamond and the carbon nanotube, the graphene material has higher mobility and lower resistivity,
its mobility is higher than the carbon nanotube and silicon crystal, and the resistivity is higher than
copper. Materials and silver materials are lower, the material with the lowest resistivity at present.
Because of the low resistivity of graphene, the conductive velocity is very fast, so the ultrathin
electronic components and electrohydraulic crystal materials can be developed. It has a very good
application prospect.

2. The Structure and Properties of the Graphene Energy Band

In recent years, with the development of micromachining technology, the low dimension
nanostructures of lower than 30nm have been produced. Graphene is a new type of single atomic
layer of carbon nanomaterials. The structure of the electronic energy band of graphene has a great
influence on its characteristics, because its overall structure is based on the independent carbon
atom, and the perturbation is produced by the surrounding carbon atoms. The energy level
distribution of graphene can be analyzed by matrix calculation, and the approximate two quantized
Hamiltonian can be used to represent the graphite electron tight binding model, as shown in formula

Q).
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h <1J> means that the sum
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The influence of electron spin is neglected in the formula, in whic

of the electron transitions to the adjacent lattice, %21 js the orbit energy of the single electron

Fig.1 The adjacent atomic schematic diagram of a reference atom

As shown in Figure 1, the graphite lattice can be represented by the adjacent two carbon atoms
A,B , which are not equivalent to the geometric environment of the two carbon atoms. The selected

atom A is used as a reference atom, and its vector is Ri ,the vector of the atom adjacent to it is

Ry R R (R;)
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elimination operator in the formula (1). It is known that the transition energy ! can be seen R

from the transition R' to the nearest nelghbor i and the transition energyt—28€V by Fourier
transformationtransformation.
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In the case of an ideal structure model, graphene can be selected as the reference point of energy

E(K) with the atomic orbital energy level op = 0, and the energy band 7 of the graphene atom
can be obtained from the formula.
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(6)
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After elementary trigonometric function and difference operation, graphene energy band is
obtained.

3k,a
Ei (kx1 ky) = it\/3+ 2C0$(\/§kya) + 4005(\/—2)’ )005(31(2)(61)

(9)
The energy band of graphene can be obtained from the calculation formula, and the structure and

characteristics of graphene nanoribbon FET can be analyzed with the aid of computer aided
software.

3. The Theoretical Model of Multi-hole Graphite Nanometers

The whole structure of the multi hole graphite nanoribbons is based on the independent carbon
atom, and the perturbation is produced by the surrounding carbon atoms. Because of the existence
of the cavitation, some characteristics of the nanoscale can be changed, such as the heat transfer
characteristics, a three hole graphite nanoscale structure model, as shown in Figure 2.

Fig.2 The structure schematic diagram of multi hole graphite nanoscale

As shown in Figure 2, there is a hole structure in the nanoscale structure. The effect of the hole
structure on the thermal transport properties of nanoscale is mainly studied. The hole area in the
map is divided into three. According to the Landauer formula and the linear response hypothesis,
the thermal transport equation in the nanoscale can be written as the equation.

h o
3 == [ nww(f (w) - fo(w)d,
2 (10)
It is the distribution function of the phonon in the graphite nanoscale
f_ (w) =1/[exp(h, /kgT ;5] T (W) In the left side, the
T s the energy input heat sink, the middle part is the phonon scattering area, the right

is the time energy output heat sink, and the average temperature T2 can be used directly at the

temperature T difference to zero. Under the condition of neglecting the electro acoustic interaction,
the formula of thermal conductivity can be approximately written.

, indicating the transmission coefficient
temperature
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In which, B =1keT) The study shows that the graphite nanometers can be divided into two
models, one of which is the IPMs model, the other is FPMs, which ignores the coupling of the
model, and its Hamilton equation is the same.

Hsys = Hsys, x — y + Hsys, z (12)
The thermal conductivity and molecular projection of graphite nanoribbons can be decomposed
into thermal conductivity and projection probability of IPMs and FPMs, which can be calculated

independently. Under the condition of harmonic approximation, the Hamiltonian equation of FPMs
can be expressed as

L LC C C CR R
Hsys,z: Z Ha,z+(uz )T Kz uz +(uz )T Kz uz

a-L.C R (13)
The Hamilton equation of IPMs is
Hsys,x—y = Z Ha,xfy + (uxfyL)T K><—yLCux—yC + (uxfyc)T Kx—yCRux—yR
a=L,C,R (14)
For FPMs, the dynamic moment of a complete linear system can be expressed as
k" k< 0
Kz = kZLc kzc kZCR
0 k RC k R
z z (15)

The IPMs dynamic moment can be expressed as

k L k LC O

X-y X-y

K, = kx—yLC kx—yc kx_ch
0 Ko, ket (16)

Through the unbalanced Green function method, the PFMs's Green function can be written.
0" e =W +i7)° 1~ Ko, T an

The Green function of IPMs is
9" oy LW Ly = Ky I (18)

It is known from the above analysis that in order to calculate the thermal conductivity, it is the

key to calculate the transmittance ’iof the phonons, and the effect of the misdistribution of the
multiple acupoints on the thermal transport characteristics can be calculated.

Influence of space point acupoints on characteristics of graphite nanoribbons

In order to explore the effect of multi space acupoint distribution on the characteristics of
graphite nanoscale, this study was conducted to test the effect of different acupoint distribution on
the thermal transport of graphene nanoribbons. The reduction of thermal conductivity under
different temperature conditions was obtained, as shown in Figure 3.
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Fig. 3 The reduction of thermal conductivity of IPMs and FPMs with rotational dislocation

The solid line represents the performance curve of the three hole normal distribution, and the dot
line and dot line respectively indicate the hole rotation 45 degree and 90 degree, and the 90 degree
rotation downward. It is found that the rotation dislocation has a certain influence on the thermal
transport performance of IPMs and FPMs. In order to further study the law of the influence, the
thermal conductivity is tested and calculated at different translational dislocations, and the results as
shown in Figure 4 are obtained.
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Fig.4 The reduction of thermal conductivity of translational dislocations IPMs and FPMs

The solid line represents the performance curve of the three hole normal distribution, and the dot
line and dot line respectively denote the hole translation a and 2a and the translation 2A rotate 45
degrees. As shown in Figure 3, the reduced thermal conductivity of the translational dislocation
IPMs and FPMs varies with the temperature. It is found that the translational dislocation has a
certain effect on the thermal transport properties of IPMs and FPMs. Comparing it with figure 3, it
is found that the effect of the shift dislocation on the graphite nanometers is greater than that of the
rotating dislocation.

4. Conclusion

In order to study the effect of dislocation on the characteristics of graphite nanometers, the
dislocation cavitation of graphite nanoribbons was analyzed in theory, and a multi space acupoint
distribution model of graphite nanometers was established. Finally, the thermal transmission
characteristics of the graphite nanometers by rotating dislocation and transposition error were
studied by experimental test. Ringing. It is found from the experimental results that the rotating
dislocation and dislocation have a certain influence on the thermal transport performance of IPMs
and FPMs. Comparing the thermal conductivity of two dislocations, it is found that the effect of the
shift dislocation on the graphite nanoscale is greater than that of the rotating dislocation. The
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experimental results provide technical support for the manufacture of graphite nanometers.
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