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 In this work, the chromodynamics (QCD) theory was used to 

investigate the photon rate which was produced in interactions of anti-

charm with gluon. The simple quantum scenario theory was 

implemented to give the rate equation that describe the collision of 

quark and gluon at a chemical potential             .The photon 

emission rate was evaluated from anti-charm-gluon interaction of the  ̅g 

→ ̅ γ  collision at the temperature of the system in the range of 180 -  

360 MeV with different critical temperatures (e.g. 116.575 , 139.891, 

157.377 and 174.863 MeV) with photons energy          GeV 

under  the assumption that fugacity of quark and gluon  are     =0.08 

and   ̅=0.02 respectively . The photons rate increases with decreasing 

the coupling of quark and gluon according to decrease in the 

temperature of the system from 360 MeV to 180 MeV. The photon 

emission spectrum was calculated and discussed using photon energy of 

1GeVto 10GeV with different critical temperatures. In terms of QCD 

theory, quantitative accomplishment was made for a unique six flavour 

number nf = 4 + 2 of photon emission. The photon rate reach minimum 

with photon energy E=10 GeV, it reflects the less coupling for the  ̅g 

→ ̅ γ   interaction. 
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1. INTRODUCTION 

An elementary particle is one of the main 

important branches of physics. It considers 

describing the fundamental building blocks of 

materials from an unbreakable component of bit 

small particles [1]. In recent years, the quark-

gluon interaction that occurred in the heavy-ion 

collisions (RHIC) and large hadron collider 

(LHC) experiments were introduced as a 

valuable probing for photon production [2]. 

Nevertheless, the quark-gluon produced in 

heavy-ion collisions introduces a good 

understanding of the behavior of nucleons in a 

hadron medium [3]. Gell-Mann and   Zweig are 

introduced independently the quark model in 

1964 for building nuclear matter. Quark is the 

basic building matter of protons and neutrons; 

they are held together according to the strong 

nuclear force [4]. However, the higher 

temperature is not been an extreme feature for 

the interaction of quark-gluon that's producing 

in the heavy ion collisions [5]. Different 

theories have been introduced to study the 

structure of matter and interaction of quark-

gluon in a variety of scientific institutes across 

the world [6]. Most of the theoretical treatments 

of quark-gluon interaction try to describing the 

quantities relying on the loss energy of heavy 

quarks via different dynamics [7]. The charm 

hadrons are observable in heavy ion collision 

experiments and that is important to provide 

detailed knowledge about the strong coupling of 

quark gluon [8]. The photons are produced in 

various processes; decay photons come from 

hadron decays and direct photons. Moreover, 

the direct photons are  divided  to prompt 

photons and thermal photons  are   emitted from 

the quark-gluon medium [9]. The photons are 

produced through quark-gluon interaction and 

achieved in higher energy relativistic heavy-ion 

collisions to understand the equilibrium state of 

quark-gluon matter [10]. The standard model 

introduces a mathematical framework for 

describing the interactions of elementary 

particles; electromagnetism, weak, and strong 

interactions. Moreover, the standard model had 

succeeded in understanding new state of matter 

of quantum chromodynamics and quark-gluon 

interaction [11]. The main goal of this article is 

to theoretically calculate the photon emission 

 اًبعاخ الفوجوًات

 الكوارن الساحر

 الكلوى

 QCDًظرية 

للححمييك في  هعيدن اًبعياخ الفوجيوى الٌياج   يي  QCD . في  ذي ا العوي  ، ًسيحندم ًظريية 

ن جطبيييك ف يير ًظييري جصييوري كويي  بسييي  جفيا تت دييديد الكييوارن السيياحر هيي  الكلييوى. جيي

 جفا يييي  الكييييوارن ف الكلييييوى  ٌييييد جهييييد كيويييييا    لإ طيييياء هعادليييية الوعييييدن لو يييير

 جن جمييين هعيدن اًبعياخ الفوجيوى هيي ليتن الحفا ي  الولياد للكلوفًيات .             

هيجيا  MeV (360 - 180) ٌيد درجية حيرارل الٌظيام في  الٌطياق  g → ̅ γ̅ الحفا ي   لٌظيام

 174.863   157.377،  139.891،  116.575فوليث هي  درجيات حيرارل حرجية هنحلفية 

 ذيرف  سير ةبيافحرا   GeV           إلكحرفى فولث هي  االية الفوجوًيات هليوى

 لي  الحيوال . جين هٌالتية جياذير انلحيراى فدرجية   0.02=̅   ف  0.08=   الكيوارن فالكليوى

 ̅ → g̅  لة الفوجوًات فدرجة الحرارل الحرجة  ل  الفوجوى الٌاج  هي ًظامحرارل الٌظام فاا

γهعدن الفوجوًات ه  اًنفيا  الحيراى الكيوارن فالكليوى ففمتيا لحمليي  درجية حيرارل  يزداد حيد

هيجا فولث ، فلد حسب فًيول  ايير اًبعياخ الفوجوًيات  180هيجا فولث إل   360هي الٌظام 

جيجيا إلكحيرفى فوليث       جيجيا إلكحيرفى فوليث إلي       هيي  باسحندام االة الفوجوى

الووكٌة ، كياى الإًجياا الكوي  لعيدد  QCD فبدرجات حرارل حرجة هنحلفة. فيوا يحعلك بٌظرية

هعدن الفوجوى إل  الحيد اددًي   الفوجوى ليص هي اًبعاخ    2 + 4 =    فريد هي سحة ًكهات

 . g → ̅ γ̅  ، فذو يعكس انلحراى ادل  للحفا   E = 10 GeV ه  االة الفوجوى
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rate form Interaction of anti-Charm quark with 

gluon using simple model based on quantum 

chromodynamic theory. 

2. THEORY  

The photon emission rate produces from 

hard interaction of quark-gluon with energy E 

and momentum P  can be given by [12]. 

   
        

 

     
           

                 

(1) 

where       is the Bosonic distribution and 

      
         is imaginary part of retarded 

self-energy polarization and given as follows 

[13]: 
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where   and    are number of flavor and 

the Casimir operator,    and    are the 

quantum electrodynamics and quantum 

chromodunamic coupling,       is Fermi 

distribution of quark,     and    are the 

dimensionless constant of self-integral [14], and 

  
  is square electric charge   for quarks. The 

Juttner function       and         as 

function of fugacity of quarks     is as below 

[15]:  
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where    is chemical potential relative to 

fugacity of quarks and gluons by       
    

 
 
 

[16]. Inserting Eq. (3) and Eq.(4) in Eq.(2) with 

expand                        to 

given  . 
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where    and    are integral parameters 

that’s given by  
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We reform integrals Eq.(6) and Eq.(7) in  

six term;                     
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The second integral is  
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The third integral is  
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The fourth terms is  
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The five integral term  
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The final integral term is    
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The solutions of six term are  given by . 
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Substituting     ,    ,and     in Eq.(6) to give    . 

   

   [
  

  
   

 

  
 

  
  

    
 

  
  

  
 

  
 

    

 ]Γ     

    Γ    [[
  

  
   

 

   
  

  
    

 

   

 
  

 

   
    

 ]]     [ [
  

  
   

 

 
 

  
  

    
 

 
 

 
  

 

 
 

    

 ])                (20) 

 

On the other hand, we insert the     ,   , and 

   in Eq.(7) to result . 

            [
  

  
 (    )

 
 

      
  

  
  (    )

 
 

     

   
  

 

   
  (    )

 
 ]             

  
  

 (    )

 
 

    

  
  

  
  (    )

 
 

        
  

 

   
  (    )

 
     

         
  

  
 (    )

 
 

 
    

  
  

  (    )

 
 

 
 

   
  

 

 
 

  (    )

 
  (21) 

 

We assume         ,then with using 

Eq. (20) and Eq.(21) 
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We insert Eq. (22) in Eq. (5) to give  
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Insert Casmir operator    
   

    

   
 

 

 
 for 

color number      [17]  and the strong 

coupling           
  

 

  
 [18]  where quantum 

electrodynamics coupling       = 
  

 

  
[19] and 

Eq.(24) in Eq.(23) to become   
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 Inserting Eq. (25) in Eq.(1) with Bosonic 

distribution for gluon         
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The strong coupling constant is [21]. 
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Where    is flavor number,   is 

temperature of system and    is critical 

temperature of system, it can be given by [22].  
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where    is the bag coefficient and 

degeneracy factors for gluons    and quarks 

(     ̅) is        
 

 
       ̅   [23]. 

The    is number of gluons degrees of freedom 

as function of gluons spin    and color states    

and    is number of quarks degrees of 

freedom.as function of color number   , 

spin     and flavour degrees   ,the  Eq. (28)  

become  
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3. RESULTS  

Firstly, the critical temperature to predict 

the photon emission rate was estimated   

 .The critical temperature         was 

evaluated according to the bag constant B  in 

Eq.(29)  using the  degeneracy factor     as 

function of  spin state       and        for 

gluons and function to          

           for anti-charm and anti-down 

quarks in system with using the Bag constant 

from  table (1)  with insert  in Eq.(29),  the 

results are presented in Table (1) for  ̅ quark, 

gluon  to produce   ̅ quarks and emission . 

 

TABLE 1. The calculated critical 

temperature due to the Bag mode of the  ̅g → ̅ 

γ system at     . 

       Bag constant    ⁄    [21] 

116.575  200 

139.891  240 

157.377 270 

174.863  300 

 

Next, we had evaluated the coupling 

between anti-charm quarks with gluon in Eq. 

(27), we were inserted the critical temperature 

from table (1) and  take into account  the 

temperature   of    ̅g → ̅ γ system from  T=180 

to  360 MeV and  increases  by 30 Mev  with 

     . The results can be shown in Table (2). 

 

TABLE 2. Results of the calculation of coupling for  ̅g → ̅ γ system at variety critical temperature of 

system with     . 

   
     

T=180MeV T=210MeV T=240MeV T=270MeV T=300MeV T=330MeV T=360MeV 

116.575 0.3571 0.3364 0.3204 0.3075 0.2968 0.2877 0.2799 

139.891 0.3850 0.3611 0.3427 0.3279 0.3158 0.3055 0.2968 

157.377 0.4055 0.3791 0.3588 0.3427 0.3294 0.3183 0.3088 

174.863 0.4257 0.3967 0.3746 0.3571 0.3427 0.3307 0.3204 

 

A simple scenario to evaluate the photon 

rate need to compute the electric charge with 

flavour number of   ̅g → ̅ γ system , where one 

can evaluate the electric charge of anti-charm 

and anti –down quarks in the system with no 

electric charge for gluon. However, the electric 

charge of   ̅g → ̅ γ  system uses summation  

∑  
    , which was already applied on anti-

charm and anti-down quarks to extract of charge 

system,  ,this results ii    ⁄    of  ̅g → ̅ γ system 

where charge of anti-charm quark  is    
 ⁄ and 

anti-down is    
 ⁄  ,and the favor of quarks 

system is       for  ̅g → ̅ γ collision system 

.The photon  rate produces from the  anti-charm 

–gluon  collision  was  calculated using Eq.(26) 

with insertion of the critical temperature from 

Table(1) and coupling       from Table(2), the  

self-integrals constant     4.26  and     

4.45 [23] and takes            and       

with uses  the photon energy      

                             [24].Specifically 

,we assume the fugacity    =0.02 for quark ,  

  =0.08 for gluon [25] and take  the chemical 

potential              [26]. The Resulted 

data are given in Tables (3),(4),(5) ,(6) with 

figures (1),(2),(3) and (4). 
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TABLE 3. The data calculated for rate of photon at                ,     4.45 and     4.26  with   =0.06,   ̅=0.02 

 ̅g → ̅ γ
  
system in      

 

       

   
      

 

       
 

T=180MeV T=210MeV T=240MeV T=270MeV T=300MeV T=330MeV T=360MeV 

     0.4161      0.3884      0.3672      0.3503      0.3365      0.3249      0.3149 

1 9.7659E-12 4.5627E-11 1.5399E-10 4.1673E-10 9.6308E-10 1.9793E-09 3.7173E-09 

2 1.5416E-14 1.5433E-13 9.1712E-13 3.8359E-12 1.2512E-11 3.3979E-11 8.0273E-11 

3 5.5563E-17 1.2107E-15 1.2820E-14 8.3603E-14 3.8728E-13 1.3960E-12 4.1620E-12 

4 2.0793E-19 9.9608E-18 1.9013E-16 1.9578E-15 1.3051E-14 6.3267E-14 2.4113E-13 

5 7.8852E-22 8.3253E-20 2.8720E-18 4.6822E-17 4.5042E-16 2.9459E-15 1.4400E-14 

6 3.0099E-24 7.0122E-22 4.3768E-20 1.1311E-18 1.5723E-17 1.3891E-16 8.7204E-16 

7 1.1532E-26 5.9319E-24 6.7038E-22 2.7481E-20 5.5233E-19 6.5962E-18 5.3218E-17 

8 4.4283E-29 5.0316E-26 1.0300E-23 6.7001E-22 1.9480E-20 3.1460E-19 3.2634E-18 

9 1.7031E-31 4.2755E-28 1.5857E-25 1.6374E-23 6.8880E-22 1.5048E-20 2.0074E-19 

10 6.5568E-34 3.6376E-30 2.4448E-27 4.0078E-25 2.4400E-23 7.2119E-22 1.2376E-20 

 

 
FIGURE 1. The photon rate at                ,   =0.06 for gluon ,   ̅=0.02 and  flavor number      for   ̅g → ̅ γ

  
 
 
 

system . 

TABLE 4. Data calculated of rate of photon  at                 ,     4.45 and     4.26  with   =0.06,   ̅=0.02  ̅g 

→ ̅ γ
  
system in      . 

          
      

 

       
 

1 2 3 4 5 6 7 8 9 10
10

-35

10
-30

10
-25

10
-20

10
-15

10
-10

10
-5

E  (GeV)

lo
g
(R

H q
g
) 

  
1
/G

e
V

2
 f

m
4
 

 

 

T =180 Mev

T =210 Mev

T =240 Mev

T =270 Mev

T =300 Mev

T =330 Mev

T =360 Mev
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T=180MeV T=210MeV T=240MeV T=270MeV T=300MeV T=330MeV T=360MeV 

     0.3850      0.3611      0.3427      0.3279      0.3158      0.3055      0.2968 

1 1.0530E-11 4.8974E-11 1.6471E-10 4.4449E-10 1.0249E-09 2.1021E-09 3.9414E-09 

2 1.6622E-14 1.6565E-13 9.8096E-13 4.0915E-12 1.3314E-11 3.6087E-11 8.5112E-11 

3 5.9908E-17 1.2995E-15 1.3712E-14 8.9172E-14 4.1212E-13 1.4826E-12 4.4128E-12 

4 2.2419E-19 1.0691E-17 2.0337E-16 2.0883E-15 1.3888E-14 6.7194E-14 2.5566E-13 

5 8.5018E-22 8.9360E-20 3.0719E-18 4.9940E-17 4.7931E-16 3.1288E-15 1.5268E-14 

6 3.2453E-24 7.5265E-22 4.6815E-20 1.2064E-18 1.6731E-17 1.4753E-16 9.2461E-16 

7 1.2434E-26 6.3670E-24 7.1704E-22 2.9311E-20 5.8776E-19 7.0056E-18 5.6426E-17 

8 4.7746E-29 5.4006E-26 1.1017E-23 7.1464E-22 2.0729E-20 3.3412E-19 3.4601E-18 

9 1.8363E-31 4.5891E-28 1.6961E-25 1.7464E-23 7.3299E-22 1.5982E-20 2.1284E-19 

10 7.0695E-34 3.9044E-30 2.6150E-27 4.2748E-25 2.5965E-23 7.6595E-22 1.3122E-20 

 

 
FIGURE 2. The photon rate at               ,    =0.06 for gluon,   ̅=0.02 and flavor number      for   ̅g → ̅ γ

  
 
 
 

system. 

 

TABLE 5. Data calculated for rate of photon at                 ,     4.45 and     4.26 with   =0.06,   ̅=0.02  ̅g 

→ ̅ γ
  
system in      . 

       

   
      

 

       
 

T=180MeV T=210MeV T=240MeV T=270MeV T=300MeV T=330MeV T=360MeV 

     0.4055      0.3791      0.3588      0.3427      0.3294      0.3183      0.3088 

1 1.1090E-11 5.1410E-11 1.7247E-10 4.6448E-10 1.0692E-09 2.1900E-09 4.1011E-09 

1 2 3 4 5 6 7 8 9 10
10

-35

10
-30

10
-25

10
-20

10
-15

10
-10

10
-5

E  (GeV)

lo
g
(R

H q
g
) 

  
1
/G

e
V

2
 f

m
4
 

 

 

T =180 Mev

T =210 Mev

T =240 Mev

T =270 Mev

T =300 Mev

T =330 Mev

T =360 Mev
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2 1.7506E-14 1.7389E-13 1.0271E-12 4.2755E-12 1.3890E-11 3.7595E-11 8.8560E-11 

3 6.3096E-17 1.3641E-15 1.4358E-14 9.3182E-14 4.2993E-13 1.5445E-12 4.5916E-12 

4 2.3611E-19 1.1223E-17 2.1294E-16 2.1822E-15 1.4488E-14 7.0000E-14 2.6602E-13 

5 8.9541E-22 9.3804E-20 3.2165E-18 5.2186E-17 5.0004E-16 3.2594E-15 1.5887E-14 

6 3.4179E-24 7.9009E-22 4.9019E-20 1.2607E-18 1.7455E-17 1.5369E-16 9.6207E-16 

7 1.3095E-26 6.6837E-24 7.5081E-22 3.0629E-20 6.1317E-19 7.2982E-18 5.8713E-17 

8 5.0286E-29 5.6693E-26 1.1535E-23 7.4678E-22 2.1625E-20 3.4808E-19 3.6003E-18 

9 1.9340E-31 4.8174E-28 1.7760E-25 1.8250E-23 7.6467E-22 1.6649E-20 2.2147E-19 

10 7.4456E-34 4.0986E-30 2.7381E-27 4.4670E-25 2.7088E-23 7.9794E-22 1.3653E-20 

 

 
FIGURE 3. The photon rate at               ,   =0.06 for gluon ,   ̅=0.02 and  flavor number      for   ̅g → ̅ γ

  
 
 
 

system . 

 

TABLE 6. Data calculated for rate of photon at               ,     4.45 and     4.26 with   =0.06,   ̅=0.02  ̅g 

→ ̅ γ
  
system in      . 

       

   
      

 

       
 

T=180MeV T=210MeV T=240MeV T=270MeV T=300MeV T=330MeV T=360MeV 

     0.4257      0.3967      0.3746      0.3571      0.3427      0.3307      0.3204 

1 1.1644E-11 5.3804E-11 1.8005E-10 4.8394E-10 1.1122E-09 2.2750E-09 4.2553E-09 

2 1.8381E-14 1.8199E-13 1.0723E-12 4.4547E-12 1.4449E-11 3.9054E-11 9.1891E-11 

3 6.6249E-17 1.4276E-15 1.4989E-14 9.7088E-14 4.4723E-13 1.6045E-12 4.7643E-12 

4 2.4791E-19 1.1746E-17 2.2231E-16 2.2736E-15 1.5071E-14 7.2717E-14 2.7602E-13 
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5 9.4016E-22 9.8173E-20 3.3579E-18 5.4373E-17 5.2015E-16 3.3859E-15 1.6485E-14 

6 3.5887E-24 8.2688E-22 5.1175E-20 1.3135E-18 1.8157E-17 1.5966E-16 9.9825E-16 

7 1.3750E-26 6.9949E-24 7.8382E-22 3.1913E-20 6.3784E-19 7.5815E-18 6.0921E-17 

8 5.2799E-29 5.9333E-26 1.2043E-23 7.7808E-22 2.2495E-20 3.6159E-19 3.7357E-18 

9 2.0306E-31 5.0417E-28 1.8541E-25 1.9015E-23 7.9543E-22 1.7295E-20 2.2980E-19 

10 7.8177E-34 4.2894E-30 2.8585E-27 4.6542E-25 2.8177E-23 8.2891E-22 1.4167E-20 

 
FIGURE 4. Photon rate at                ,  =0.06 for gluon ,   ̅=0.02 and  flavor number      for   ̅g → ̅ γ

  
 
 
 

system. 

 

4. DISCUSSION  

The photon rate theory in Eq.(26), is good 

tool to discuss the hard interaction between 

quark and gluon interaction depending on the 

QCD theory and strength coupling ,temperature 

of system , energy of photon , fugacity of quark 

and gluon , and critical temperature parameters. 

Coupling between quark and gluon is the main 

parameters that has impact on QCD parameters. 

It is influenced by the flavour number, 

temperature of system and critical temperature. 

In fact, the critical temperature has been 

implicitly affected by Bag constant and flavor 

number. However, we can see from Table (1) 

that the critical temperature increases with 

increasesing the bag constant, it becomes 

maximum at 174.863 with bag constant of 

300MeV compared with minimum 116.575 

with bag constant of 200MeV. The results 

indicate that density of quarks and gluons in the 

 ̅g → ̅ γ system at      increase and increase 

the bag constant, there are agreed with 

experimental data from CERN SPS [27]. We 

use variety of critical temperatures (i.e., 

116.575, 139.891, 157.377 and 174.863 MeV) 

to study the effect on the photons rate, we can 

perform the calculation with different critical 

temperatures. In fact, the critical temperature is 

the main parameter that influence the strong 

coupling and photon rate. The photons rate in 

tables (3) to (6) are different for different 

critical temperatures and the coupling of quark 

and gluon. In fact, we can find a large coupling 

at the higher critical temperature and low 
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photon rate. The Coupling of quark and gluon in 

Table (2) was decreased with the increase of the 

temperature of the system from 180 MeV to 360 

MeV, which was a significant influence on the 

rate. The coupling was decreased with the 

increase temperature of system in the range of 

180 MeV to 360MeV for  ̅g → ̅ γ
 
system. The 

approach expression in Eq.(27) shows that 

coupling proportional with critical temperature 

and temperature of  ̅g → ̅ γ system . The 

coupling of quark-gluon collisions at  ̅g → ̅ γ 

system varied at different critical temperature. 

As seen as from Table (2), the coupling 

increases with increaseing the critical 

temperature and increases temperature from 180 

MeV to 360MeV.Figures (1) (2),(3) and (4) and 

Tables 3),(4),(5)and (6) are shown the photon 

rate spectra in unit 
 

        for  ̅g → ̅ γ 

interaction compute using the theoretical using 

many critical temperature 116.575 , 139.891, 

157.377 and 174.863 MeV and coupling 

     0.4161, 0.3884, 0.3672, 0.3503, 0.3365, 

0.3249 and 0.3149 in temperature of system 

from 180MeV to 360 MeV .In tables (3),(4),(5) 

and (6) ,the rate reaches to maximum 

           
 

        for                

with      0.3149,           
 

         for 

              with 0.2968,         

  
 

        for               with 

     0.3088 and            
 

        for 

              with      0.3204 at 

T=360 MeV and         . On the other hand 

, the rate is reached minimum         

   
 

        for                with 

     0.4161 ,            
 

         for 

              with       0.3850, 

          
 

       
 for    

            with             and 

          
 

       
 for                

with      0.4257          and T=180 

MeV in tables (3),(4),(5) and (6) respectively . 

In Figures (1) to (4), we can notice the rate of 

photon spectra in  ̅g → ̅ γ
 
collision. The rate of 

photon yields from the in  ̅g → ̅ γ
 
system 

decreases with increasing the energy of photons 

E(GeV) from 1 to 10 GeV at critical 

temperatures from            to 

        MeV with six flavors number and 

various temperatures of system. The rate of 

photon yields from interaction of quark –gluon 

in  ̅g → ̅ γ
 
system increases with increasing 

energy of the system and decreases the coupling 

with an increasing critical temperature. It can be 

seen from Table (6) and Figure (4) that the rate 

of photon was with large value at the critical 

temperature of   =        MeV when 

compared to the less rate at the 

  =        MeV. However, the photon rate 

was reached to maximum from  ̅g → ̅ γ
 
system 

at the energy of photons        in Tables 

from (3) to (6) and Figures from (1) to (4) 

compares to minimum for       . In general, 

the theoretical model of photons spectrum 

shows that rate increases to the high values and 

effects by increases the temperature of the 

system and decreases the coupling between anti 

charm quark and gluon to produces anti down 

with photons emission at any critical 

temperature in all Tables from (3) to (6) for the 

 ̅g → ̅ γ
 
system with     . 

 

5. CONCLUSION  

A systematic discussion of a hard collision 

of quark-gluon to produce photon spectra at 

chemical potential            is presented 

with emphasis on the influences of the coupling, 

temperature of the system, photon energy and 

critical temperature of quark flavors on photons 

spectrum. The rate of photon emission at 

various critical temperatures and coupling of 

quark and gluon calculated according to the 

expression of photon emission using a simple 

model for collisions for anti-charm quark 

interaction with gluon to produce anti-down and 
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photons in the energy region. The models of the 

emission of photon rate was based on the QCD 

model that describes the collision in six flavour 

numbers. According to the implemented 

expression of the photon rate equation, we can 

conclude that there is a significant influence on 

the coupling, temperature of the system, photon 

energy and critical temperature on the 

contribution of the rate of photon behavior of 

the  ̅g → ̅ γ
 
interaction. The coupling photon 

energy, critical temperature and temperature of 

the system have been an ingredient in the 

production of the photon rate. We discussed the 

feature of the QCD effect on the photon rate of 

the anti-charm -gluon interaction at a 

temperature of the system in the range of 180-

360 MeV. 

With regard to possible QCD features; 

coupling, the temperature of the system, critical 

temperature and photon energy to produce the 

photon was quantitatively achieved for a unique 

flavor number of    = 4 + 2 of the photons 

spectrums. The interest of data in the case of 

flavour number   =6 was the minimum of 

photon rate at E=10 GeV especially. It indicates 

the weak proportional of quarks and gluons 

which was already expected. Finally, the rate of 

photon will be producing in higher energy, it is 

a good tool to work with nucleons structure. 
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