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Abstract 
          The result of concentration varying of mixture methane with argon and neon gas are 

believed to study the change in electrons energy distribution function and then the change of 

the electrons transport parameters including the drift velocity, the mean energy, characteristics 

energy and diffusion coefficient. In the present work,a contemporary developed computer, 

simulation program known as Bolsig
+ 

is being used for calculating the electron transport 

parameters. 
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Introduction 

         The electron transport parameters of pure and mixtures gas were studied for a wide 

range of applied electric field. These parameters which include the drift mobility, velocity, 

diffusion coefficient, ionization coefficient and mean electron energy, that are described in 

collision cross section and the electron energy distribution function (EEDF) represented the 

backbone of the electron swarm conduct of pure and mixtures gas in discharge of plasma [1,2]. 

       The solution of Boltzmann equation is generally found by utilizing the Lorenz 

approximation in which the initial two terms of the spherical harmonic development are 

considered. The numerical solution of the Boltzmann equation yields the electron energy 

distribution with the electric field E and gas number density N as parameters. Convenient 

integration of the energy distribution function yields the transport and ionizing properties of 

the electron swarm.  
        The electron transport in a gas under the have an effect of an electric field E can be 

simulated with the assist of a Monte Carlo method [3-8]. Each electron, during its transit in 

the gas, performs a succession of free flights punctuated through elastic or inelastic collisions 

with molecules of gas defined by collision cross sections. Throughout the successive 

collisions for each electron, certain facts (velocity, position,  and many others.) is saved to be 

able to calculate.  
        In this paper, we have studied the conduct of electrons in uniform electric fields by a 

Monte Carlo method. Swarm parameters are determined as a function of E/N for various rates 

of increase of the electric field [9]. 

     The aim of this work is to study theoretically the electron energy distribution function and 

electron transport parameters in DC electric discharge processes in methane, Argon and Neon 

gases and their mixtures to various proportions from Monte Carlo simulation program. 

2. Theory 
2.1. Boltzmann equation  
     "The transport Boltzmann equation governing the electron distribution fundamental 

function; this equation can be driven simply by defining a distribution function and inspecting 

its time derivative."  
      From this equation numerous important swarm parameters could be determined that it is 

as yet being utilized as a part of numerous contemporary research projects to model transport 

phenomena. The Boltzmann equation for electrons in an ionized gas is[10,11]. 

 

……....……(1) 

 

 

or 

 
"where ,  (      ) is the electrons distribution function, a  is the acceleration of charges 

particles and v is the velocity of charge particles. 

 
"Fj (Vj ,r ,t) is the neutral species distribution function." 

Vj is the velocity of neutral species. 

"vrj =|    |  is the relative velocity of charges particles" 
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"σ j (θ , vrj )is the differential microscopic cross section of interaction the charges particles 

(electron) with neutral gas species j." 

"d𝝮j = sin dθ d  is the element solid angle, where θ and 𝝓 are the polar and azimuthally angles, 

respectively." 

 

The electron distribution function can be written by utilizing the two-term approximation 

extension as follows [12]: 

 

 (      )     ∑     (      )  (    )
 
   ………………………..…(2) 

 

2.2 Transport parameters  
      The swarm parameters of electrons and collision cross-sections with molecules are 

identified with each other through the medium of the velocity distribution function of the 

swarm.  

The electron mean energy is,[13 and 14] 
 

……………………………...……(3) 

 
where() is expressed in electron volts. 

 

The drift velocity Vd, is [15] 

 

 

………………………...……(4) 

 

 
"where u is the electron energy in (eV), Sis the number density of molecules (Ns)of species 

S divided by gas number density N (   
  

 
 ), where   is momentum transfer cross section 

(cm
-2

), the mobility is defined as the proportionally coefficient between the 

drift              charged particle and electric field . The mobility of electrons is: 

   
 

    
  

  

 
 ……………………..……………………….(5) 

where   represents the electron momentum- transfer collision frequency. 

From the connection between the drift velocity and mobility, we can compute electron 

mobility equation [16]: 

     
 

 

  

 
∫

    

  ( )

   

  

 

 
   …………………………………(6) 

The connection between diffusion coefficient and electron energy distribution function is 

given by[17]: 

   
 

 

 

 
∫

    

  ( )

 

 
      ………………………..…………….(7)                                                                                                                       

Characteristics energy (eV) is given by relation: 

      
  

  
….…………………………………………………(8) 



 

  Physics | 41 

 2012( عام1( العدد ) 30مجلة إبن الهيثم للعلوم الصرفة و التطبيقية                                                                   المجلد ) 

Ibn Al-Haitham J. for Pure & Appl. Sci.                                           Vol.30 (1) 2017 

Result and Discussion 
     To calculate the drift velocity of electrons and the others transport parameters utilizing the 

Monte Carlo simulation program, knowledge of the reliance of the momentum transfer cross 

section on the electron energy is basis. The drift velocity does not rely on upon electron 

energy distribution function significantly, especially when the cross section does not fluctuate 

quickly with electron energy. 

     We present the results of several transport parameters for various mixtures of methane in 

argon and neon. For range of E/N values (1 Td ≤E/N≤800 Td) the diverse ratios mixtures of 

(CH4 – Ar) and (CH4 – Ne) gases are recorded in Table (1-8). 

Tables (1 and 2) clarify the computed results for the drift velocity Vd as a function of E/N , in 

(CH4 – Ar) and (CH4 – Ne) gases, respectively. 

Tables (3 and 4) explain the computed results for the electron mean energy, in different ratios 

of gas mixtures (CH4 – Ar) and (CH4 – Ne) gases, respectively. 

Tables (5 and 6) clarify the calculated results for the electron characteristics energy,  in 

different ratios of gas mixtures (CH4 – Ar) and (CH4 – Ne) gases, respectively . 

Tables (7and 8) explain the computed results for the diffusion coefficient ,in various 

proportions of gas mixtures (CH4 – Ar) and (CH4 – Ne)gases , respectively. 

Figures (1-3) exhibit the cross sections for electron of methane, argon and neon as a function 

of electron energy. 

      The impact of different discharge parameters on the electron distribution function is 

appeared in figures 4 and 5  for (CH4 – Ar) and (CH4 – Ne)gases, respectively. The electron 

energy distribution function is strongly influenced by changing either the parameter E/N or 

gas mixtures. 

Figures (6 -9) clarify the assortment for the mean electron energy and characteristics energy 

vs. (E/N) in pure methane and mixture with  argon and neon gas by taking into consideration 

various proportion mixing ratios. 

Figures (10 and 11) show the diffusion coefficient for different ratios of mixtures methane 

with argon and neon gas. As a function of  E/N in different ratios of gas mixture (CH4 – Ar) 

and (CH4 – Ne) respectively. 

      The drift velocity of electrons in various mixtures of (CH4 – Ar) and (CH4 – Ne) gases are 

appeared in figures12 and 13 as a function of E/N. It's necessary to note that there are 

measured experimentally published results that plotted with present work in the aforesaid two 

figures for comparison as shown in figures 14 and 15 for gases mixture (CH4 – Ar) and (CH4 

– Ne) respectively . The results demonstrate a good agreement with the experimental values 

[18-20]. 

 

Conclusion 
      In this study, we have analyzed the conduct of electrons in uniform electric fields using a 

Monte Carlo simulation. The calculating electron energy distribution function for (CH4 – Ar) 

and (CH4 – Ne) mixtures with various concentrations has been described. 

     The conduct of the swarm parameters, which are drift velocity and mean kinetic electron 

energy rely on the proportion of the mixture components, can likely, be demonstrated by a 

preferential weighting of the elastic and inelastic scattering of the electrons on methane with 

argon and neon molecules at various estimations of E\N, additionally the results were in great 

concurrence with the computational work. 
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Table (1) The data of Drift velocity Vd (cm/s) of electron as a function E/N in different 

ratio CH4-Ar  mixtures. 

 

 

Table ( 2)  The data of Drift velocity Vd (cm/s) of electron as a function E/N in different 

ratio CH4-Ne  mixtures. 
Electric 

field/gas 

density 

E/N 

(Td=10-17 

V.cm2 ) 

Vd 

×106 

pure  

CH4 

Vd×106 

CH4–Ne 

(10/90)% 

Vd×106 

CH4–Ne 

(20/80)% 

Vd×106 

CH4–Ne 

(30/70)% 

Vd×106 

CH4–Ne 

 (40/60)% 

Vd×106 

CH4–Ne 

 (50/50)% 

Vd×106 

CH4–Ne 

 (60/40)% 

Vd×106 

CH4–Ne 

 (70/30)% 

Vd×106 

CH4–Ne 

 (80/20)% 

Vd×106 

CH4–Ne 

 

(90/10)% 

1 4.72 3.23 4.23 4.81 5.14 5.30 5.33 5.26 5.12 4.93 

2 4.72 3.17 4.56 5.61 6.44 7.13 7.70 8.19 8.61 4.93 

4 1.01 2.84 3.90 4.88 5.78 6.60 7.33 8.11 8.80 9.48 

8 7.76 3.41 3.53 3.98 4.52 5.08 5.63 6.18 6.71 7.20 

10 6.87 3.92 3.69 3.85 4.22 4.65 5.09 5.54 5.99 6.43 

20 4.82 6.64 5.63 4.95 4.53 4.32 4.27 4.33 4.46 4.63 

40 4.85 11.8 9.96 8.52 7.46 6.67 6.08 5.64 5.28 5.03 

80 7.80 20.7 18.0 15.6 1.36 12.1 10.8 9.89 9.03 8.36 

100 9.44 24.8 21.8 19.0 16.7 14.8 13.3 12.0 11.0 10.2 

200 1.79 42.6 39.0 34.9 31.2 28.0 25.2 22.9 21.0 19.3 

400 35.4 71.1 69.1 64.5 59.3 54.1 49.4 45.2 41.5 38.3 

800 72.2 80.3 90 94.0 94.4 92.6 89.4 85.9 81.1 76.6 

Electric 

field/gas 

density 

E/N 

(Td=10-17 

V.cm2 ) 

Vd 

×106 

pure  

CH4 

Vd×106 

CH4–Ar 

(10/90)% 

Vd×106 

CH4–Ar 

(20/80)% 

Vd×106 

CH4–Ar 

(30/70)% 

Vd×106 

CH4–Ar 

(40/60)% 

Vd×106 

CH4–Ar 

(50/50)% 

Vd×106 

CH4–Ar 

 (60/40)% 

Vd×106 

CH4–Ar 

 (70/30)% 

Vd×106 

CH4–Ar 

 (80/20)% 

Vd×106 

CH4–Ar 

 (90/10)% 

1 4.72 4.41 6.92 7.32 7.52 7.30 6.86 6.31 5.75 5.21 

2 4.72 3.27 5.24 6.74 7.86 8.65 9.21 9.47 5.75 5.21 

4 1.01 2.39 3.79 4.97 6.02 6.95 7.77 8.49 9.12 9.68 

8 7.76 1.85 2.75 3.50 4.17 4.79 5.36 5.91 6.43 7.27 

10 6.87 1.86 2.66 3.35 4.23 4.50 5.06 5.51 5.99 6.44 

20 4.82 2.30 2.69 3.02 4.32 3.60 3.87 4.12 4.37 4.59 

40 4.85 3.75 4.03 4.25 4.41 4.53 4.62 4.69 4.74 4.81 

80 7.80 6.63 6.89 7.12 7.31 7.46 7.58 7.67 7.73 7.78 

100 9.44 8.07 8.33 8.57 8.78 8.96 9.11 9.23 9.32 9.38 

200 1.79 15.3 15.6 15.9 16.2 16.6 16.8 17.1 17.3 17.0 

400 35.4 23.1 164 119 91.3 73.0 60.4 51.4 44.7 39.5 

800 72.2 42.4 130 136 127 116 106 95.6 86.8 79.0 
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Table (3) The data of the mean electron Energy (eV) as a function E/N in different ratio 

CH4 – Ar mixtures. 

  

Table (4) The data of the mean electron Energy (eV) as a function E/N in different ratio 

CH4 – Ne mixtures. 
Electric field/gas 

density E/N 

(Td=10-17 V.cm2 ) 

(eV) 

pure CH4 

(eV) 

CH4–Ne 

(10/90)% 

(eV) 

CH4–Ne 

(20/80)% 

(eV) 

CH4–Ne 

(30/70)% 

(eV) 

CH4–Ne 

(40/60)% 

(eV) 

CH4–Ne 

(50/50)% 

(eV) 

CH4–Ne 

(60/40)% 

(eV) 

CH4–Ne 

(70/30)% 

(eV) 

CH4–Ne 

(80/20)% 

(eV) 

CH4–Ne 

(90/10)% 

1 0.11 0.41 0.29 0.24 0.21 0.18 0.16 0.15 0.13 0.12 

2 0.26 0.91 0.59 0.47 0.41 0.37 0.34 0.31 0.29 0.27 

4 0.51 2.07 1.27 0.97 0.81 0.72 0.65 0.6 0.56 0.53 

8 0.88 3.65 2.61 1.94 1.56 1.34 1.19 1.08 1 0.93 

10 1.05 4.04 3.14 2.43 1.95 1.65 1.45 1.3 1.2 1.11 

20 1.87 5.12 4.38 3.9 3.6 3.14 2.78 2.48 2.23 2.03 

40 3.29 6.41 5.46 4.94 4.59 4.31 4.08 3.86 3.66 3.47 

80 4.43 8.36 6.97 6.22 5.74 5.39 5.13 4.91 4.74 4.57 

100 4.76 9.21 7.64 6.77 6.21 5.81 5.51 5.27 5.08 4.91 

200 5.99 13.07 10.71 9.28 8.33 7.66 7.16 6.77 6.46 6.2 

400 8.11 20.64 17.1 14.5 12.78 11.44 10.42 9.64 9.02 8.52 

800 13.33 32.09 28.35 25.23 22.6 20.3 18.49 16.89 15.51 14.34 

 

 

 

 

Electric 

field/gas 

density E/N 

(Td=10-17 

V.cm2 ) 

(eV) 

pure CH4 

(eV) 

CH4–Ar 

(10/90)% 

(eV) 

CH4–Ar 

(20/80)% 

(eV) 

CH4–Ar 

(30/70)% 

(eV) 

CH4–Ar 

(40/60)% 

(eV) 

CH4–Ar 

(50/50)% 

(eV) 

CH4–Ar 

(60/40)% 

(eV) 

CH4–Ar 

(70/30)% 

(eV) 

CH4–Ar 

(80/20)% 

(eV) 

CH4–Ar 

(90/10)% 

1 0.11 0.59 0.39 0.31 0.26 0.22 0.19 0.16 0.14 0.12 

2 0.26 0.95 0.69 0.57 0.49 0.43 0.39 0.35 0.32 0.28 

4 0.51 1.69 1.21 0.99 0.85 0.76 0.69 0.63 0.59 0.54 

8 0.88 2.96 2.2 1.78 1.52 1.34 1.21 1.1 1.02 0.93 

10 1.05 3.36 2.58 2.1 1.79 1.57 1.41 1.29 1.19 1.11 

20 1.87 4.49 3.96 3.55 3.19 2.87 2.6 2.36 2.17 2.01 

40 3.29 5.29 4.89 4.6 4.37 4.16 3.97 3.8 3.63 3.45 

80 4.43 6.01 5.75 5.49 5.28 5.1 4.94 4.8 4.67 4.55 

100 4.76 6.38 6.06 5.81 5.6 5.41 5.26 5.12 4.99 4.87 

200 5.99 7.49 7.25 7.03 6.84 6.66 6.5 6.36 6.23 6.1 

400 8.11 19.71 15.63 13.33 11.84 10.79 10.01 9.4 8.89 8.47 

800 13.33 27.81 24.56 22.03 20.11 18.5 17.14 15.99 14.98 14.1 
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Table (5) The data of the characteristic energy of electron uch (eV)  as a function E/N in 

different ratio CH4 – Ar mixtures. 
Electric field/gas 

density E/N 

(Td=10-17 V.cm2 ) 

uch (eV) 

pure CH4 

uch (eV) 

CH4–Ar 

(10/90)% 

uch (eV) 

CH4–Ar 

(20/80)% 

uch (eV) 

CH4–Ar 

(30/70)% 

uch (eV) 

CH4–Ar 

(40/60)% 

uch (eV) 

CH4–Ar 

(50/50)% 

uch (eV) 

CH4–Ar 

(60/40)% 

uch (eV) 

CH4–Ar 

(70/30)% 

uch (eV) 

CH4–Ar 

(80/20)% 

uch (eV) 

CH4–Ar 

(90/10)% 

1 0.08 0.58 0.35 0.26 0.2 0.16 0.14 0.12 0.1 0.09 

2 0.08 1.16 0.74 0.55 0.44 0.36 0.31 0.27 0.1 0.09 

4 0.43 2.22 1.51 1.16 0.95 0.8 0.69 0.6 0.54 0.48 

8 0.97 4.05 2.89 2.32 1.96 1.7 1.5 1.34 1.21 1.06 

10 1.25 4.66 3.4 2.75 2.34 2.05 1.82 1.64 1.49 1.36 

20 2.51 6.32 5.28 4.57 4.04 3.64 3.32 3.07 2.85 2.67 

40 3.81 7.17 6.36 5.76 5.3 4.93 4.63 4.38 4.17 3.97 

80 4.49 7.69 7.03 6.49 6.04 5.67 5.36 5.09 4.86 4.67 

100 4.65 7.81 7.19 6.67 6.23 5.86 5.55 5.27 5.04 4.83 

200 5.19 8.07 7.55 7.12 6.74 6.4 6.11 5.84 5.6 5.38 

400 6.17 29.66 14.69 10.12 8.81 7.84 7.25 6.86 6.58 6.36 

800 10.87 55.733 75.51 41.29 28.7 22.14 18.12 15.4 13.45 11.99 

 

 

Table (6) The data of the characteristic energy of electron uch (eV)  as a function E/N in 

different ratio CH4 – Ne mixtures. 
Electric 

field/gas 

density E/N 

(Td=10-17 

V.cm2 ) 

uch (eV) 

pure CH4 

uch (eV) 

CH4–Ne 

(10/90)

% 

uch (eV) 

CH4–Ne 

(20/80)% 

uch (eV) 

CH4–Ne 

(30/70)% 

uch (eV) 

CH4–Ne 

(40/60)% 

uch (eV) 

CH4–Ne 

(50/50)% 

uch (eV) 

CH4–Ne 

(60/40)% 

uch (eV) 

CH4–Ne 

(70/30)% 

uch (eV) 

CH4–Ne 

(80/20)% 

uch (eV) 

CH4–Ne 

(90/10)% 

1 0.08 0.3 0.21 0.17 0.14 0.12 0.11 0.1 0.09 0.09 

2 0.08 0.68 0.44 0.35 0.3 0.26 0.24 0.22 0.21 0.09 

4 0.43 1.65 1.04 0.81 0.68 0.6 0.54 0.5 0.47 0.45 

8 0.97 3.02 2.25 1.78 1.5 1.33 1.21 1.12 1.06 1.01 

10 1.25 3.36 2.71 2.23 1.9 1.69 1.55 1.44 1.36 1.31 

20 2.51 4.24 3.75 3.47 3.26 3.08 2.92 2.78 2.66 2.57 

40 3.81 5.16 4.51 4.23 4.07 3.97 3.9 3.86 3.83 3.82 

80 4.49 6.45 5.46 5.01 4.76 4.61 4.53 4.49 4.47 4.47 

100 4.65 7 5.88 5.33 5.02 4.84 4.74 4.67 4.64 4.64 

200 5.19 9.33 7.69 6.77 6.2 5.81 5.58 5.41 5.3 5.23 

400 6.17 14.38 11.59 9.88 8.74 7.93 7.34 6.91 6.58 6.35 

800 10.87 34.39 26.46 21.87 18.83 16.64 14.97 13.64 12.55 11.63 
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Table (7) The data of diffusion coefficient    (cm
2
/s) of electron as a function E/N in 

different ratio CH4 – Ar mixtures. 
Electric field/gas 

density E/N 

(Td=10-17 V.cm2 ) 

De×103 

pure CH4 

De×103 

CH4–Ar 

(10/90)% 

De×103 

CH4–Ar 

(20/80)% 

De×103 

CH4–Ar 

(30/70)% 

De×103 

CH4–Ar 

(40/60)% 

De×103 

CH4–Ar 

(50/50)% 

De×103 

CH4–Ar 

(60/40)% 

De×103 

CH4–Ar 

(70/30)% 

De×103 

CH4–Ar 

(80/20)% 

De×103 

CH4–Ar 

(90/10)% 

1 1.42 9.46 8.43 6.99 5.64 4.48 3.54 2.80 2.22 1.77 

2 1.42 7.05 7.25 6.92 6.42 5.86 5.25 4.69 2.22 1.77 

4 4.08 4.93 5.32 5.38 5.31 5.16 4.97 4.77 4.55 4.31 

8 3.52 3.48 3.70 3.78 3.80 3.79 3.75 3.70 3.63 3.60 

10 3.21 3.22 3.37 3.43 3.44 3.43 3.40 3.37 3.32 3.27 

20 2.25 2.72 2.64 2.56 2.50 2.44 2.39 2.35 2.32 2.28 

40 1.72 2.50 2.39 2.28 2.17 2.08 1.99 1.91 1.84 1.78 

80 1.63 2.37 2.25 2.15 2.05 1.97 1.89 1.82 1.75 1.69 

100 1.63 2.35 2.23 2.13 3.04 1.95 1.88 1.81 1.74 1.69 

200 1.73 2.30 2.19 2.10 2.03 1.96 1.91 1.85 1.81 1.77 

400 2.04 63.9 22.4 11.8 7.48 5.33 9.08 3.28 2.73 2.34 

800 3.65 115 45.8 26.1 17.0 12.4 8.90 6.85 5.43 4.41 

 

 

Table (8) The data of diffusion coefficient    (cm
2
/s) of electron as a function E/N in 

different ratio CH4 – Ne mixtures. 
Electric field/gas 

density E/N 

(Td=10-17 V.cm2 ) 

De×103 

pure CH4 

De×103 

CH4–Ne 

(10/90)% 

De×103 

CH4–Ne 

(20/80)% 

De×103 

CH4–Ne 

(30/70)% 

De×103 

CH4–Ne 

(40/60)% 

De×103 

CH4–Ne 

(50/50)% 

De×103 

CH4–Ne 

(60/40)% 

De×103 

CH4–Ne 

(70/30)% 

De×103 

CH4–Ne 

(80/20)% 

De×103 

CH4–Ne 

(90/10)% 

1 1.42 3.66 3.27 2.99 2.72 2.46 2.22 1.99 1.78 1.59 

2 1.42 4.03 3.75 3.63 3.56 3.50 2.44 3.39 3.34 1.59 

4 4.08 4.66 3.79 3.66 3.65 3.67 3.72 3.79 3.87 3.97 

8 3.52 4.79 3.69 3.29 3.16 3.14 3.17 3.23 3.31 3.40 

10 3.21 4.91 3.73 3.20 2.99 2.93 2.90 2.97 3.03 3.11 

20 2.25 5.29 3.93 3.20 2.75 2.48 2.32 2.24 2.20 2.22 

40 1.72 5.64 4.18 3.33 2.82 2.46 2.21 2.02 1.88 1.79 

80 1.63 6.18 4.59 3.63 3.02 2.59 2.28 2.05 1.88 1.74 

100 1.63 6.41 4.76 3.77 3.11 2.66 2.34 2.09 1.90 1.75 

200 1.73 7.40 5.58 4.40 3.60 3.03 2.62 2.31 2.07 1.88 

400 2.04 9.59 7.45 5.94 4.82 3.39 3.37 2.90 2.54 2.26 

800 3.65 12.9 11.1 9.57 8.27 7.17 6.22 5.42 4.73 4.15 
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Figure (1) Elastic and inelastic cross section vs electron energy in CH4. 

 

 
 

Figure (2) elastic and inelastic Cross section vs electron energy in Ar. 

 

 
Figure (3) Elastic and inelastic Cross section vs electron energy in Ne 

 



 

  Physics | 48 

 2012( عام1( العدد ) 30مجلة إبن الهيثم للعلوم الصرفة و التطبيقية                                                                   المجلد ) 

Ibn Al-Haitham J. for Pure & Appl. Sci.                                           Vol.30 (1) 2017 

 
Figure (4) The electron energy distribution function versus the electron energy 

for CH4-Ar( 50/50%) gaseous mixture. 

 
Figure (5) The electron energy distribution function versus the electron energy 

for CH4-Ne( 50/50%) gaseous mixture. 

 
 

Figure (6) The mean electron energy as a function E/N in pure CH4 and mixture with 

Ar . 
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Figure (7) The mean electron energy as a function E/N in pure CH4 and mixture 

with Ne. 

 
 

Figure (8) The characteristic electron energy as a function E/N in pure CH4 and 

mixture with Ar . 

 
 

Figure (9) The characteristic electron energy as a function E/N in pure CH4 and 

mixture with Ne . 
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Figure (10) The diffusion coefficient as a function of E/N in different ratio of gas 

mixture CH4-Ar. 

 

 
 

Figure (11) The Diffusion Coefficient as a function of E/N in different ratio of gas 

mixtures. (CH4-Ne). 

 

 
 

Figure (12) The drift velocity as a function of E/N in different ratio of gas 

mixtures (CH4-Ar). 
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Figure ( 13) The drift velocity as a function of E/N in different ratio of gas 

mixtures (CH4-Ne). 

 

 
Figure (14) The drift velocity as a function of E/N in gas mixtures (CH4-Ar). 

 

 

Figure (15) The drift velocity as a function of E/N in gas mixture (CH4 -Ne) . 
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 حسابات وظريه نمعاملات الاوتقال الانكترووي نخهيط غازي مه  

(CH4-Ar) باستعمال طريقة مووتي كارنو و   (CH4-Ne)    
 

    ايىاش احمذ جواد

جايعت بغذاد /كهيت انتزبيت نهعهىو انصزفت )ابٍ انهيثى(  /قسى انفيشياء   

 6102/كاوون الاول/06قبم في: ,6102/حسيران/ 5:فياستهم 

 

 انخلاصه
تاثيز تزاكيش انًختهفه نخهيط انًيثاٌ  يع غاس الاركىٌ وانُيىٌ تؤخذ بانحسباٌ في دراسه انتغيز في دانت تىسيع طاقت      

الانكتزوٌ وبانتاني تغيز في يعايلاث اَتقال الانكتزوَاث يثم سزعت الاَجزاف , يتىسط انطاقت , خصائص انطاقه 

ايج يحاكاة كىيبيىتز يتطىر وحذيث نحساب يعايلاث اَتقال الاكتزوٌ. ويكافيء الاَتشار . في انعًم انحاني استعًم بزَ  

 

َيىٌ , بلاسيا وانتفزيغ الانكتزوٌ , سزعت  -اركىٌ  , ييثاٌ –: يعادنت بىنتشياٌ , خهيط غاس ييثاٌ مفتاحيةانكهمات ان

 الاَجزاف , يعايم الاَتشار , يعايلاث الاَتقال , دانت انتىسيع . 

 


