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Introduction

The study of nonlinear processes in dense media often encounters the problem 

of the "purity" of the medium: when creating a medium, in addition to the 

chemical potential, powerful magnetic fields arise, up to 1015 T, and possibly 

a spontaneous appearance of a chromomagnetic field. 

To consider such cases, it is required to calculate the vertex function taking into 
account the presence of strong fields in a dense medium.

However, it is the combination of factors acting in the environment that can give 
the most clear "signals" for the formation of the environment, as well as 
allow one to explore its properties.

At the same time, a direct analytic solution of a vertex function in the general 
case is an extremely laborious task, coupled with a significant error 
probability. To eliminate this problem, we should use the replacement of 
integration over the fermion line by an algebraic procedure for finding the 
mean value.
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The form of a three-photon diagram and the exact fermion

propagator in a dense medium and in the presence of a 

chromomagnetic field.
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The tensor of the vertex function has the following form

Diagram in the medium
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The tensor of the vertex function has the following form

Diagram in the medium The momentum of fermion in the Green functions, 

for a dense medium with a chromomagnetic field, is 

given by



The form of a three-photon diagram and the exact fermion

propagator in a dense medium and in the presence of a 

chromomagnetic field.
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then the Green's function takes the form
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Diagram in the medium The momentum of fermion in the Green functions, 

for a dense medium with a chromomagnetic field, is 

given by



The tensor of a three-photon vertex in a 

magnetized quark-gluon plasma.
General form of the vertex tensor
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The tensor of a three-photon vertex in a 

magnetized quark-gluon plasma.
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The tensor of a three-photon vertex in a 

magnetized quark-gluon plasma.

 
 

     






 


k

kk

np

zFszf
n

FpF ...Re1
12

...1...1
4

4 



























]22)
)2(

][(22)
)1(

[(

~

]22)
)2(

][(22)
)1(

[(
(

]22[

3

32

3
П

mkpmkp

f

mkpmkp

f

mp

pdie 




Summation by in the function in case of the presence of temperature occurs 

according to the formula
f

4p

The XIV-th International School-Conference

The Actual Problems of Microworld Physics 

General form of the vertex tensor



The tensor of a three-photon vertex in a 

magnetized quark-gluon plasma.
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Where and is the position of the poles of the function F, the function f 

(z) is chosen in such a way that it is analytic everywhere except for points 

at which poles with residues equal to one exist and tend to zero at infinity. These conditions 

are satisfied by a function of the form
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General form of the vertex tensor

4p fSummation by in the function in case of the presence of temperature occurs 

according to the formula



The tensor of a three-photon vertex in a 

magnetized quark-gluon plasma.
Calculating the residues of the function, we obtain three groups of terms, combined by 

common factors
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The tensor of a three-photon vertex in a 

magnetized quark-gluon plasma.
The temporal part of the vertex tensor then takes the form

где
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The tensor of a three-photon vertex in a 

magnetized quark-gluon plasma.
The spatial part of the vertex tensor takes the form
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Replacement of integration over the fermion line by 

an algebraic procedure for finding the mean value
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At first we uses an exponential representation for the combination of three propagation 

functions:
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Replacement of integration over the fermion line by 

an algebraic procedure for finding the mean value

At second - the transformation of the k integration into a matrix form by the use of a variable ξ

that is complementary to k
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At first we uses an exponential representation for the combination of three propagation 

functions:

and by observing that (ξ' is the eigenvalue of ξ)
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Replacement of integration over the fermion line by 

an algebraic procedure for finding the mean value

At second - the transformation of the k integration into a matrix form by the use of a variable ξ
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At first we uses an exponential representation for the combination of three propagation 

functions:

and by observing that (ξ' is the eigenvalue of ξ)
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For a fermion line, between two photon lines, the 

cross section will have the form
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Conclusions
 At creating a real dense medium, strong fields will be formed in it, 

presence of which can significantly distort the effects that occur 

when a chemical potential exists in a "clean" medium.

 In addition, the presence of a nonzero temperature of the medium 

will also affect the behavior of the vertex tensor

 At the same time, accounting for effects generated by a combination 

of strong fields, temperature and chemical potential, will help 

describe new processes taking place in real dense media.

 To obtain an analytical solution in the general case, we should use 

the replacement of integration over the fermion line by an algebraic 

procedure for finding the mean value.
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Thank for your attention
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