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Abstract: 
 In this research we solved numerically Boltzmann transport equation in order 

to calculate the transport parameters, such as, drift velocity, W, D/ (ratio of diffusion 

coefficient to the mobility) and momentum transfer collision frequency m, for 

purpose of determination of magnetic drift velocity WM and magnetic deflection 

coefficient  for low energy electrons, that moves in the electric field E, crossed with 

magnetic field B, i.e; E×B, in the nitrogen, Argon, Helium and it's gases mixtures as a 

function of: E/N (ratio of electric field strength to the number density of gas), E/P300 

(ratio of electric field strength to the gas pressure) and D/ which covered a different  

ranges for E/P300 at temperatures 300°k (Kelvin). 

The results showed had been tabulated and graphically represented as functions of 

their variables. These results a satisfactory agreement between experimental values 

and theoretical data given in the literature showed.  

 

Key words: Boltzmann transport equation, Electron energy distribution, 

molecular transport data.   

 

Nomenclature   
f(u)  electron energy distribution in (eV

-3/2
) 

u      electron energy in eV 

e      electron charge in coulomb 

m     electron mass in gm 

M     molecular mass 

Tg    gas temperature in Kelvin (°k) 

E/N ratio of the electric field to the gas      density(V cm
2
)   

σc    momentum transfer cross section in cm
2
 

σij    inelastic cross section in cm
2
 

Vij   threshold energy eV 

δi   relative number of the  molecules in the ith state 

Bo   rotational constant in eV 

15/8 22

oaq   electric quadrupole moment in unit of 
2

oea and 01.1q   

ao  Bohr radius  

x    the subscript x represents the various states 

δ  represent only the fractional populations in  the various -levels of the 


g
statex1

 

N represent the number density of the  molecules in the th level 

ne   electron number density in cm
-3

 

C.P.Q.  are represent the rate coefficients for the e-V,V-T and V-V energy exchange processes in (cm
3
 

s
-1

)  

R()  the rate of atomic recombination into the th level 

r()   distribution satisfying the  


 1)(r  
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Introduction:  

The motion of the electrons swarming 

in the crossed electric field with 

magnetic fields had been investigated 

for many years, firstly they had been 

studied experimentally by two Scientist 

Townsend and Tizard 1913, which is 

used the measurement method of 

electrons drift velocities and more 

recently from this, it is find detailed 

examinations of motions of electrons 

swarms under this conditions (e.g. 

Huxly 1960) have shown the electron 

drift velocity can not be deduced in 

simple way from the results of such 

measurements, on the other hand, it has 

under certain circumstances 

measurements in crossed afford 

valuable formation about the energy 

dependence of the momentum transfer 

cross section or the form of energy 

distribution, as a consequence there is 

renewed interest in making such as 

measurements for this type. The 

experiments initiated of this type by 

Townsend developed by Huxley, a 

uniform electric field is applied along 

the axis together with magnetic field 

along the other axis. 

  There is a modern measurements 

achieved by Jory 1965 for calculation 

of magnetic deflection coefficient and 

magnetic drift velocity for nitrogen gas 

and for the case of helium gas by 

Crompton, Elford and Jory 

1967……e.t.c.[1-4]. 

  The early experiments were designed 

specially to measure drift velocity and 

data were obtained from this 

experiments it is a unique for many 

years because the time-of-flight 

methods is limited, the only variation 

data for electron drift velocities at high 

variation of E/P (electric field strength 

to the gas pressure ratio) are derived 

from such type, experiments, which is 

achieved by Townsend 1937, there are 

difficulties in deducing precise values 

of drift velocity from the experiments. 

When the Townsend used the first 

method he deduced a simple relation 

between angular drifties of the 

electrons stream   and drift velocity 

shows all the electrons in the swarm 

have the same agitational speed, if 

proper account were taken for the 

distribution of speeds within the 

swarm, the drift velocity deduced from 

the simple formula had to be multiplied 

by a factor usually near unity, the 

magnitude of the factor depending on 

the form of energy distribution 

assumed.  

  From the above data we can find from 

drift velocity WM measured by a 

magnetic deflection technique only by 

multiplying by a dimensionless factor, 

which is the Huxly 1960 derived a 

rigorous relationship between W, WM 

and that the coefficient C in the 

relation [5]:  

W=CWM        …… (1) 

where, depends directly on the 

variation of  the momentum transfer 

cross section with electron energy, as 

well as, indirectly through its effect on 

distribution of electron energies. 

 

Theoretical Formulation: 
  We use the homogeneous Boltzmann 

equation in the steady state as derived 

from the usual two-term expansion in 

spherical harmonics which can be 

written as [6]: 
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  The first two terms on the right-hand 

side of eq.(2) refer to the rate of 

change of the total electron flux at 

energy u caused by inelastic collisions 

of the first kind, the first term 

calculates the removal of electrons, the 

second one accounts for the 
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introduction (reintroduction and the 

removal of electron as a result of 

electron impact excitation). The last 

two terms on the right account for the 

similar effects caused by inelastic 

collisions of the second kind (also 

termed superelastic collisions). Here 

f(u) is normalized such as: 

 



0

2

1

)3...(..........1duuuf     

Numerical procedure: 
  To solve the eq.(2) the right-hand side 

of eq.(2) the contribution of excitation 

to electronic states reduces to: 

  
x x

xxxxx VufVuVuufuu )4..()()()()()( 

 

Hence  

 



 







)6........(1

)5.......(/ NN
 

  We know that eq.(2) is coupled 

through the δv to the system of steady 

state rate balance equations for the 

vibrational levels. The equation for the 

th level may be written:  
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The e-V, V-T and V-V processes 

considered in eq.(7) which is: 
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  The total recombination rate Σ R() 

in eq.(7) must equal the total 

dissociation rate by the V-T and V-V 

processes into a pseudo level. The 

system of eq.(7) consists of 46 

equations for 0≤ ≤45, =n+1= 46, as 

follow:- 
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Where, r() refer a distribution 

satisfying the condition  


 1)(r , 

since, r(0)=1; r(>0)=0. 

  When the all collisional data from 

electron transport and scattering data, 

such as, excitation cross sections, total 

ionization cross sections, momentum 

transfer cross section, vibrational cross 

section and electronical cross section 

.e.t.c., in equation (2) and equation (7) 

these can solved to yield the electron 

energy distribution and f(u) as a 

function of the parameter E/N [7]. 

 

Basic Input Data and 

Calculations: 
  The basic approach used for solving 

the Boltzmann equation consisted in 

converting it in a set of K-coupled 

algebraic equations by finite 

differencing the electron energy axis 

into K cells [8]. This set was solved by 
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matrix inversion. By using [9], we can 

calculate electron diffusion motion 

parameters, such as, drift velocity W, 

characteristic energy D/ and 

momentum transfer collision frequency 

m as seen in Tables (1-7).  

 

Derivation of Equation for : 
  The experiments which is the 

scientific are performed it's uniform 

electric field E applied along z-axis 

which together uniform magnetic field 

B applied along y-axis, the quantity 

has obtained experimentally it's  

Wx/Wz   (the ratio of the transverse 

drift velocity Wx longitude drift 

velocity Wz ), this ratio is a function of 

E/N (electric field strength to the gas 

number density ratio) and is a function 

of B/N too, (magnetic field strength to 

the gas number density ratio). At 

absent of the magnetic field, the drift 

velocity becomes constant and the 

uniform electric field E is parallel to 

the z-axis can be calculated from the 

relation [1]:  

W=Wz 

    



0

2

)15....(
)(

3

4
dc

dcq

cdfc

Nm

Ee

m


 

  Where e represents the electronic 

charge, m is the mass of electron, qm is 

momentum transfer cross section and 

f(c) represents the electrons 

distribution function has a velocity c. 

But at present the magnetic field B is 

applied a long y-axis the stream mass 

center velocity is given by the 

relation:-  
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Since ω represents the cyclotron 

frequency and m represents 

momentum transfer collision 

frequency.  

From equation (16) if ω<< m :-  
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It follows that the magnetic drift 

velocity WM as defined by equation 

(22) is given by:-  
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coefficient is  given by:- 
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Calculations: 

  We constructed a Fortran program to 

calculate the following transport 

coefficient parameters as seen in 

Tables(8-16):  

1-E/P parameter: 

   From the relation we can convert unit 

of E/N in unit of E/P :-  

TN

E

P

E


1
10967 16  

2-Magnetic drift velocity 
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 We can find the magnetic drift 

velocity from the following 

mathematical relation [10]: 

 )24.(...
m

M
v

E

m

e
W   

Where, e=1.602×10
-19

 C and 

m=9.109×10
-31

 kg 

kg

C

m

e 1110759.1   

     
gm

C
3

11

10
10759.1   

    )25(....10759.1 18  Cgm   

cm

V
E   

m=s
-1

 

Where E represents the electric field in 

Volt (V)/cm, m is the momentum 

transfer collision frequency. 

Substituting eq.(25) in eq.(24) yield:-  

)26......(10759.1

10759.1

10759.1

8

1

8

8

cmgm

sVC

v

E

sv

cm

V
E

gm

C

v

E

gm

C
W

m

m

m

M









3-Units conversation: 

  We know the magnetic drift velocity 

WM measured in unit of cm/s, but from 

eq.(26) there are deferent unit since 

conversation requirement this unit to 

cm/s which is we can defend the force 

(F), represent product electric field 

strength (E) by coulomb charge (q) 

which is:- 

F=E q                                    

…….(27) 

  Where (F) measured in Newton (N), 

(q) in unit of coulomb (C) and electric 

field in unit of volt/m, since convert 

those into eq.(27) yield:-    
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Substitute eq.(29) into eq.(28) yield:- 

Kg m s
-2

 m =V C           …..(30) 

Substitute eq.(30) into eq.(26) yield:-  
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4-Magnetic deflection coefficient : 

  We can find the Magnetic deflection 

coefficient  in terms of transport 

coefficient which related through the 

equation [6]:-  
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  Where W represent drift velocity, c is 

dimensionless factor, E is the electric 

field, B is the magnetic field, Wx/Wz 

represents transverse & longitude drift 

velocity for moving electrons in gases, 

and in electric field crossed with 

magnetic field.  

  We assume WM represent magnetic 

drift velocity according to the relation:-    

)33.......(
z

x

M
W

W

B

E
W   

Substitute eq.(33) in eq.(325) yield:- 

)34......(MCWW   

  We can say from eq.(34) the factor C 

is dimensionless factor and depends on 

the change of momentum transfer cross 

section with electron energy and 

function of energy distribution, since 

less than unity, often more convenient 

to use the reciprocal of C, which will 

be denoted by  as in equation:-     

)35......(1 C  
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  Where   is called the magnetic 

deflection coefficient and obtained by 

dividing the drift velocity WM to real 

drift velocity W [13], which by 

dividing eq.(33) into eq.(32), it's 

yield:-     

)36.....(
)/()/(

)/()/(

zx

zx

WWBEC

WWBE
  

 

Through eq.(35) yield:- 

)37......(1

1

W

W
C
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W
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
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Where WM refers to the magnetic drift 

velocity and W is drift velocity. 

 

List of Program:  
N=11 

DIMENSION EON(N), E(N), 

W(N),NU(N) 

DIMENTION EOP(N), WM(N), 

PSI(N) 

OPEN(1,FILE='TABLE1.INP') 

OPEN(2,FILE='TABLE1.OUT') 

EC=1.602E-19 

EM=9.109E-31 

TG=300 

EOM=EC/EM 

DO 10 I=1,N 

READ(1,*)EON(I),E(I),W(I),NU(I),E

OP(I) 

EOP(I)=EON(I)*967E16/TG 

WM(I)=EOM(I)*E(I)/NU(I) 

PSI(I)=WM(I)/W(I) 

WRITE(2,100)EON(I),EOP(I),WM(I),

PSI(I) 

10 CONTINUE  

100 FORMATE(4E10.3) 

Stop 

END 

Results and Discussion: 
  We studied the different cases for 

various gases to evaluate the magnetic 

deflection coefficient to them and 

compare it with the literature which 

appeared to be in a good agreement 

with it [1].  

  The figs.(1-4) show the values of  

magnetic deflection coefficient for 

pure N2, Ar, Ar-He-N2 and Ar-H2 with 

percentages composition respectively 

are constant with increasing of the E/N 

and E/P values, As E/P increase the 

energy distribution don’t departs 

further from the Maxwellian form 

except the pure Helium gas, at values 

E/N=4.6×10
-19

 V.cm
2
, and 

E/P=1.48×10
-2

 V.cm
-1

 Torr
-1

,at 

D/=0.04 eV, at W=0.88×10
5
 cm/sec, 

there are rapidly increasing, after this 

point, then the deflection coefficient 

becomes constant. 

  The theoretical evaluation of () 

depends on a knowledge of the 

variation of momentum transfer cross 

section with electron speed and of the 

distribution function f(c).  
  Fig(5) represents magnetic deflection 

coefficient () as a function of the 

magnetic drift velocity, this shows all  

the values of the magnetic deflection 

coefficient for pure and mixtures gases 

are constant except for Helium gas  at 

point WM=2.4×10
15

 cm/sec the 

magnetic deflection coefficient 

increases in a linear form, whenever 

the point 4.2×10
17

 cm/sec since () 

becomes stable.   

   The coefficient () is sensitive both 

of the variation of the momentum 

transfer cross section qm with electron 

energy and the form of the energy 

distribution function. For electron 

swarms in the monatomic gases in the 

energy regime in which only elastic 

collision, the form of the function is 

itself predominantly determined by the 

dependence of qm on electron speed c, 

and for large fraction of the electrons 

in a swarm with this mean energy and 

compare it with those measured 

experimentally from equation (23) to 

calculate values of () has been 

represented simply by [11]:- 

qm=const. × c
r
 

and the distribution function for the 

electron speeds by:- 
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f(c) =const. exp[(-c/a)
n
 ] 

  where, n=4+2r and r ranges between 

(-1, 0, 1), in fact, the distribution is 

somewhat here narrower than the 

Druyvesteyn form, any differences 

between the values of () at the same 

values of D/ arise from differences in 

the forms of the energy distribution 

functions. From fig.(3) it can be seen 

that, the values of () for the all gases 

are in close agreement except helium 

gas. Some differences between the 

energy distribution function for the 

gases for similar values of  D/ are to 

be expected because of differences in 

the power losses to rotational and 

vibration excitation in the gases. So we 

can show if WWM  , i.e. 1 , but 

when WWM  , i.e. 1   as shown in 

eq.(23).  

  Figs(6-7) represent the drift velocity 

as a function of the E/N and E/P300 

respectively, this mean when electrons 

acquired more energy from the field, 

the drift velocity will increased. Which 

clear the drift velocity increasing for a 

pure gases and mixture percentages 

composition with the increasing of the 

E/N and E/P300 respectively. 

  Figs(8-9) show the values increasing 

of magnetic drift velocity with E/N and 

E/P300 respectively except for Helium 

gas at points E/N=(4.6×10
-19

-1.2×10
-18

) 

V.cm
2
, E/P300=(0.04-0.07) V.cm

-1
 Torr

-

1
 there are a rapidly increasing in 

magnetic drift velocity, this increasing 

in the WM because the electrons swarm 

have a more energy from the electric 

field.  

  Figs(10-11) show the pure Helium 

gas at points E/N=(4.6×10
-19

-1.21×10
-

18
) V.cm

2
 and  E/P300=(1.48-3.9) ×10

-2
  

V.cm
-1

 Torr
-1

 there are a reducing in 

the values of momentum transfer 

collision frequency (m) since the m 

increases with increasing of the E/N 

and E/P300. But the values of m for 

another pure gases and the mixture 

percentages composition to be 

increasing with E/N and E/P300, when 

(m) is constant, WM= W, so that =1, 

but when the f(c) is narrow the () is 

equal to unity, regardless of the energy 

dependence of (m).   
 

Table (1):-The calculated electron 

diffusion motion parameters in pure 

Nitrogen gas 
E/N 

(V.cm2)×10-

16 

E 
(V/cm) 

W 
(cm/s) 

×106 

D/ 
(eV) 

m 

(s-1) ×10-

7 

0.5 1335 1.09 0.786 0.0807 

1 2670 1.78 0.984 0.0987 

2 5340 3.06 1.144 1.15 

3 8010 4.18 1.247 1.26 

4 10680 5.08 1.352 1.38 

5 13350 5.75 1.477 1.53 
     

Table (2):-The calculated electron 

diffusion motion parameters in pure 

Argon gas 
E/N 

(V.cm2)×10-18 

E 

(V/cm) 

W 

(cm/s) ×105 

D/ 

(eV) 

m 

(s-1) ×10-8 

1 24.39 1.65 1.52 1.07 

2 48.79 1.99 2.00 1.77 

4 97.57 2.41 232.59 2.91 

6 146.36 3.16 2662.51 3.34 

8 195.14 4.20 3089.33 3.35 

10 243.93 5.38 5483.32 3.27 

 

Table (3):-The calculated electron 

diffusion motion parameters in pure 

Helium gas 
E/N 

(V.cm2)×10-

17 

E 

(V/cm) 

W 

(cm/s) ×104 
D/ (eV) 

m 

(s-1) ×10-7 

1.20E-2 3.05 2.70 0.03 7.98 

1.80E-2 4.58 4.00 0.04 8.11 

4.60E-2 11.44 8.80 0.04 9.13 

1.21E-1 30.53 16.6 0.07 1.28E-1 

1.82E-1 45.77 20.7 0.1 1.54E-1 

4.55E-1 114.41 33.0 0.22 2.42E-1 

1.21 305.27 53.4 0.52 4.00E-1 

1.82 457.66 65.3 0.76 4.90E-1 

2.43 611.05 75.7 1.01 5.64E-1 

3.03 761.92 84.5 1.25 6.30E-1 

 

Table (4):-The calculated electron 

diffusion motion parameters in 

mixture Ar(10%)-He(45%)-N2(45%) 
E/N 

(V.cm2)×10-

15 

E 

(V/cm) 

W 

(cm/s) ×105 

D/ 

(eV) 

m 

(s-1) ×10-

8 

9.98E-2 6.426 1.32 0.087 1.33 

1.99E-1 12.851 1.92 0.133 1.82 

3.99E-1 25.703 2.89 0.199 2.43 

5.99E-1 38.554 3.60 0.264 2.93 

7.99E-1 51.406 4.18 0.327 3.36 

9.98E-1 64.257 4.71 0.386 3.74 

1.997 128.514 7.06 0.597 4.98 

3.995 257.028 11.3 0.803 6.21 

5.993 385.542 15.4 0.903 6.85 

7.991 514.056 19.4 0.963 7.25 

9.989 642.57 23.3 1.003 7.55 
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Table (5):-The calculated electron 

diffusion motion parameters in 

mixture Ar(90%) - He(5%) - N2(5%) 
E/N 

(V.cm2)×10-

15 

E 

(V/cm) 

W 

(cm/s) 

×105 

D/ 

(eV) 

m 

(s-1) ×10-

8 

0.099 12.76 3.08 0.326 0.571 

0.199 25.52 3.68 0.551 0.956 

0.399 51.04 4.84 0.818 1.45 

0.599 76.56 6.05 0.966 1.74 

0.799 102.079 7.30 1.058 1.93 

0.9989 127.59 8.57 1.119 2.05 

1.997 255.198 15.0 1.255 2.34 

3.995 510.396 27.0 1.368 2.60 

5.99 765.594 37.9 1.438 2.78 

7.991 1020.79 49.1 1.47 2.86 

9.989 1275.99 61.0 1.484 2.88 

 

Table (6):-The calculated electron 

diffusion motion parameters in 

mixture Ar(95%) – H2(5%) 
E/N 

(V.cm2)×10-

18 

E 

(V/cm) 

W 

(cm/s) 

×104 

D/ 

(eV) 

m 

(s-1) ×10-8 

0.0999 2.213 7.99 0.035 0.22 

0.20 4.426 17.0 0.059 0.207 

0.40 8.852 28.9 0.181 0.243 

0.599 13.279 34.6 0.173 0.305 

0.799 17.705 38.7 0.218 0.36 

0.999 22.131 42.5 0.253 0.414 

2.00 44.262 58.6 0.373 0.60 

4.00 88.524 79.4 0.537 0.886 

5.99 132.786 93.6 0.666 1.13 

7.99 177.048 105 0.775 1.34 

9.99 221.31 115 0.871 1.53 

 

Table (7):The calculated electron 

diffusion motion parameters in 

mixture Ar(5%) – H2(95%) 
E/N 

(V.cm2)×10-18 

E 

(V/cm) 

W 

(cm/s) ×104 

D/ 

(eV) 

m 

(s-1) ×10-8 

0.099 0.232 1.46 0.03 1.20 

0.20 0.463 2.90 0.031 1.21 

0.40 0.926 5.60 0.033 1.26 

0.59 1.389 7.98 0.035 1.32 

0.799 1.852 10.0 0.038 1.40 

0.999 2.315 11.8 0.041 1.49 

2.00 4.63 18.4 0.059 1.91 

4.00 9.26 26.5 0.095 2.65 

5.99 13.89 32.3 0.127 3.27 

7.99 18.52 37.1 0.157 3.79 

9.99 23.15 41.5 0.183 4.24 

 

Table(8):-The calculated transport 

coefficient parameters for pure 

Nitrogen gas 
E/N 

(V.cm2) 

E/P 

(V cm-1 Torr-1) 
WM  

5.00E-17 1.61E+00 2.91E+18 2.67E+12 

1.00E-16 3.22E+00 4.76E+18 2.67E+12 

2.00E-16 6.45E+00 8.18E+18 2.67E+12 

3.00E-16 9.67E+00 1.12E+19 2.67E+12 

4.00E-16 1.29E+01 1.36E+19 2.68E+12 

5.00E-16 1.61E+01 1.54E+19 2.67E+12 

 

 

 

 

Table(9):-The calculated transport 

coefficient parameters for pure 

Argon gas  
E/N 

(V.cm2) 
E/P 

(V cm-1 Torr-1) 

WM 

 
 
 

1.00E-18 3.22E-02 4.01E+17 2.43E+12 

2.00E-18 6.45E-02 4.85E+17 2.44E+12 

4.00E-18 1.29E-01 5.90E+17 2.45E+12 

6.00E-18 1.93E-01 7.71E+17 2.44E+12 

8.00E-18 2.58E-01 1.03E+18 2.44E+12 

1.00E-17 3.22E-01 1.31E+18 2.44E+12 

 

Table(10) :-The calculated transport 

coefficient parameters for pure 

Helium gas 
E/N 

(V.cm2) 
E/P 

(V cm-1 Torr-1) 

WM 

 
 
 

1.20E-19 3.87E-03 6.73E+14 2.49E+10 

1.80E-19 5.80E-03 9.94E+14 2.49E+10 

4.60E-19 1.48E-02 2.20E+15 2.50E+10 

1.21E-18 3.90E-02 4.20E+17 2.53E+12 

1.82E-18 5.87E-02 5.23E+17 2.53E+12 

4.55E-18 1.47E-01 8.32E+17 2.52E+12 

1.21E-17 3.91E-01 1.34E+18 2.52E+12 

1.82E-17 5.87E-01 1.64E+18 2.52E+12 

2.43E-17 7.83E-01 1.91E+18 2.52E+12 

3.03E-17 9.77E-01 2.13E+18 2.52E+12 

 

Table(11):- The calculated transport 

coefficient parameters in mixture 

Ar(10%) - He(45%) - N2(45%) 
E/N 

(V.cm2) 
E/P 

(V cm-1 Torr-1) 

WM 

 
 
 

9.99E-17 3.22 8.52E+16 6.44E+11 

1.99E-16 6.44 1.24E+17 6.46E+11 

3.99E-16 12.88 1.86E+17 6.43E+11 

5.99E-16 19.32 2.32E+17 6.44E+11 

7.99E-16 25.76 2.69E+17 6.43E+11 

9.98E-16 32.2 3.03E+17 6.43E+11 

1.99E-15 64.4 4.54E+17 6.43E+11 

3.99E-15 128.8 7.28E+17 6.43E+11 

5.99E-15 193.2 9.90E+17 6.43E+11 

7.99E-15 257.6 1.25E+18 6.43E+11 

9.98E-15 322 1.50E+18 6.43E+11 

 

Table(12) :-The calculated transport 

coefficient parameters in mixture 

Ar(50%) - He(25%) - N2(25%) 
E/N 

(V.cm2) 

E/P 

(V cm-1 Torr-1) 
WM  

9.98E-17 3.22 1.69E+17 9.54E+11 

1.99E-16 6.44 2.53E+17 9.54E+11 

3.99E-16 12.88 3.59E+17 9.54E+11 

5.99E-16 19.32 4.36E+17 9.56E+11 

7.99E-16 25.76 5.02E+17 9.54E+11 

9.98E-16 32.2 5.67E+17 9.54E+11 

1.99E-15 64.4 8.76E+17 9.54E+11 

3.99E-15 128.8 1.47E+18 9.54E+11 

5.99E-15 193.2 2.04E+18 9.54E+11 

7.99E-15 257.6 2.60E+18 9.54E+11 

9.98E-15 322 3.12E+18 9.54E+11 
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Table(13) :-The calculated transport 

coefficient parameters in mixture 

Ar(90%) - He(5%) - N2(5%) 
E/N 

(V.cm2) 

E/P 

(V cm-1 Torr-1) 

WM 

 
 

 

9.98966E-17 3.22 3.93E+17 1.28E+12 

1.99793E-16 6.44 4.70E+17 1.28E+12 

3.99586E-16 12.88 6.18E+17 1.28E+12 

5.9938E-16 19.32 7.73E+17 1.28E+12 

7.99173E-16 25.76 9.32E+17 1.28E+12 

9.98966E-16 32.2 1.09E+18 1.28E+12 

1.99793E-15 64.4 1.92E+18 1.28E+12 

3.99586E-15 128.8 3.45E+18 1.28E+12 

5.9938E-15 193.2 4.85E+18 1.28E+12 

7.99173E-15 257.6 6.28E+18 1.28E+12 

9.98966E-15 322 7.79E+18 1.28E+12 

 

Table(14): The calculated transport 

coefficient parameters in mixture 

Ar(95%) – H2(5%) 
E/N 

(V.cm2) 
E/P 

(V cm-1 Torr-1) 
WM  

9.99E-20 3.22E-03 1.77E+17 2.22E+12 

2.00E-19 6.44E-03 3.76E+17 2.22E+12 

4.00E-19 1.29E-02 6.41E+17 2.22E+12 

5.99E-19 1.93E-02 7.66E+17 2.22E+12 

7.99E-19 2.58E-02 8.56E+17 2.21E+12 

9.99E-19 3.22E-02 9.41E+17 2.21E+12 

2.00E-18 6.44E-02 1.30E+18 2.22E+12 

4.00E-18 1.29E-01 1.76E+18 2.22E+12 

5.99E-18 1.93E-01 2.07E+18 2.22E+12 

7.99E-18 2.58E-01 2.32E+18 2.22E+12 

9.99E-18 3.22E-01 2.54E+18 2.21E+12 

Table(15):-The calculated transport 

coefficient parameters in mixture 

Ar(45%) – H255%) 
E/N 

(V.cm2) 

E/P 

(V cm-1 Torr-1) 

WM 

 
 

 

9.99E-20 3.22E-03 2.83E+16 1.11E+12 

2.00E-19 6.44E-03 5.53E+16 1.11E+12 

4.00E-19 1.29E-02 1.02E+17 1.11E+12 

5.99E-19 1.93E-02 1.40E+17 1.11E+12 

7.99E-19 2.58E-02 1.72E+17 1.11E+12 

9.99E-19 3.22E-02 1.99E+17 1.11E+12 

2.00E-18 6.44E-02 2.96E+17 1.11E+12 

4.00E-18 1.29E-01 4.17E+17 1.11E+12 

5.99E-18 1.93E-01 5.14E+17 1.11E+12 

7.99E-18 2.58E-01 6.09E+17 1.11E+12 

9.99E-18 3.22E-01 6.98E+17 1.11E+12 

Table(16):-The calculated transport 

coefficient parameters in mixture 

Ar(5%) – H2(95%) 
E/N 

(V.cm2) 
E/P 

(V cm-1 Torr-1) 
WM  

9.99E-20 3.22E-03 3.40E+15 2.33E+11 

2.00E-19 6.44E-03 6.72E+15 2.32E+11 

4.00E-19 1.29E-02 1.30E+16 2.32E+11 

5.99E-19 1.93E-02 1.85E+16 2.32E+11 

7.99E-19 2.58E-02 2.33E+16 2.32E+11 

9.99E-19 3.22E-02 2.74E+16 2.31E+11 

2.00E-18 6.44E-02 4.26E+16 2.32E+11 

4.00E-18 1.29E-01 6.15E+16 2.32E+11 

5.99E-18 1.93E-01 7.48E+16 2.32E+11 

7.99E-18 2.58E-01 8.59E+16 2.32E+11 

9.99E-18 3.22E-01 9.62E+16 2.32E+11 
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Fig.(1): The magnetic deflection coefficient versus the ratio of the applied 

electric field  to the gas total number density in a pure nitrogen, Argon, 

Helium, Ar-He-N2 mixture and   Ar-H2 mixture. 



Baghdad Science Journal  Vol.8(2)2011 
 

 313 

C
o

ef
fi

ci
en

t 


 

-5.0E+11

0.0E+00

5.0E+11

1.0E+12

1.5E+12

2.0E+12

2.5E+12

3.0E+12

0.001 0.01 0.1 1 10 100 1000

pure Nitrogen

pure Argon

pure Helium

Ar(10%) - He(45%) - N2(45%)

Ar(50%) - He(25%) - N2(25%)

Ar(90%) - He(5%) - N2(5%)

Ar(95%) - H2(5%)

Ar(45%) - H2(55%)

Ar(5%) - H2(95%)

 

E/P300 (V cm
-1

 Torr
-1

) 

Fig.(2): The magnetic deflection coefficient versus the ratio of the applied 

electric field  to the gas pressure in a pure nitrogen, Argon, Helium, Ar-He-

N2 mixture and  Ar-H2 mixture. 
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Fig.(3): The magnetic deflection coefficient versus the ratio of the applied 

electric field  to the diffusion coefficient to the electron mobility ratio in a 

pure nitrogen, Argon, Helium, Ar-He-N2 mixture and  Ar-H2 mixture. 
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Fig.(4): The magnetic deflection coefficient versus the ratio of the applied 

electric field  to the drift velocity in a pure nitrogen, Argon, Helium, Ar-

He-N2 mixture and  Ar-H2 mixture. 
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Fig.(5): The magnetic deflection coefficient versus to the magnetic drift 

velocity in a pure nitrogen, Argon, Helium, Ar-He-N2 mixture and  Ar-H2 

mixture. 
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Fig.(6): The drift velocity versus the ratio of the applied electric field  to the 

gas total number density in a pure nitrogen, Argon, Helium, Ar-He-N2 

mixture and  Ar-H mixture. 
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Fig.(7): The drift velocity versus the ratio of the applied electric field  to the 

gas pressure in a pure nitrogen, Argon, Helium and Ar-He-N2 mixture and  

Ar-H2 mixture. 
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Fig.(8): The magnetic drift velocity versus the ratio of the applied electric 

field to the gas total number density in a pure nitrogen, Argon, Helium, 

and Ar-He-N2mixture and Ar-H2 mixture. 
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Fig.(9): The magnetic drift velocity versus the ratio of the applied electric 

field to the gas pressure in a pure Nitrogen, Argon, Helium and Ar-He-N2 

mixture and Ar-H2 mixture. 
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Fig.(10): The momentum transfer collision frequency versus the ratio of 

the applied electric field to the gas total number density in a pure 

Nitrogen, Argon, Helium and Ar-He-N2 mixture and Ar-H2 mixture. 
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Fig.(11): The momentum transfer collision frequency versus the ratio of 

the applied electric field to the gas pressure in a pure Nitrogen, Argon, 

Helium and Ar-He-N2 mixture and Ar-H2 mixture. 
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 تحقيق معبمل الانحراف المغنبطيسي للجسيمبت الواطئة الطبقة

 
 حمودي* فيصل غبزي      *محمذ عسّت إسمبعيل  *إبراهيم كيطبن فيّبض

 *سعذ صبلح داود
 
 وسارة العلوم والخكٌولوجيا / دائزة علوم وبحود الفيشياء*

 

 الخلاصة:
، Wًحسم  هعماه ث اقًخ ماو هسمم  مزعت ال مز        حمن لمم هعادلمت اقًخ ماو لبولخشهماى عمذديا  لكمي         البحذفي هذا 

وهعمماه ث  WMاي مماد  ممزعت ال ممز  الويٌا يسممي    mوحممزدد الخدممادم اًخ مماو الممش ن    D/الطاقممت الوويممشة  

هخعاهممذ هممم الو مماو  Eللألكخزوًمماث الوا  ممت الطاقممت الخممي حخحممزك فممي ه مماو   زبممائي   اقًحممزا  الويٌا يسممي 

ي غمماس الٌخزوجيي،اكر مموى، ال يليمموم ومهممشجخ ن الياسيممت بو ممف ا دواق  لمم   ، فممE×B، هممذا يعٌممي، Bالويٌا يسممي 

E/N   ،،شذة الو او الك زبائي إلى الكسافت العذديت لليماس(E/P         ،،ًسمبت شمذة الو ماو الك زبمائي إلمى لميز اليماس(

 ) لفي،.  k°300عٌذ درجت لزارة  E/P300الطاقت الوويشة، والخي حيطي هذياث هخخلفت هي 

خائج الخي حن الحدوو علي ما حومج جمذولخ ا وحوسيل ما بلشمكاو بياًيمت بو مف ا دواق  إساء هخييزاح ما،         إى الٌ 

 وهكذا، مظ زث الٌخائج حطاب ا  جيذا  هم ال ين العوليت والوعطياث الٌظزيت الوٌشورة عالويا .   


