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 Differential electron elastic scattering cross sections are attained by 

ammonia and phosphine molecules for 15 eV to 500 eV and 5 eV to 500 

eV, respectively. The required calculations were done with the use of 

partial waveforms characterizing the target molecule and a single 

Hartree-Fock Molecular Function Center. Results from this model make 

evident the significance of the exchange, as well as the contributions of 

correlation and polarization, particularly at low scattering angles and 

incident energy, because the potentials utilized contain a constant part—

numerically generated through quantum computing. Good agreement 

was discovered between the calculated differential cross sections and a 

wide database of experimental data. Different spherical scattering 

angles and power spectrums are analyzed in this paper. 
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 على وطاق واسع مه الطاقات تصادم الإلكترون مع الأموويا والفوسفيه

 احلام خضير ياسر علاء عبذ الحسه خلف

 جبيعت انبصسة  /كهيت انعهوو / قسى انفيصيبء

 ةـــلاصـــخ  ــــال  الكلمات المفتاحية:

 يقطع عسضي

 انكخسوٌ

 انجصيئت

 الاسخطبزة

 انًُوذج انبصسي

حممى حيقيممم انًقممبرع انعسضمميت نهختممخج اتنكخممسوٌ انخفبضممهي اواسممطت جصيئممبث ا يوَيممب  

فونمج عهم  انخموانيم حمى إجمساء  155فونمج إنم   1فونمج و  155فونج إنم   51وانفوسفيٍ يٍ 

-انيسبابث انًطهوات ابسخخداو أشكبل يوجيت جصئيت حًيص انجمصيء انًسمخفدو ويسكمص تمبزحسي

ح انُخممبئم يممٍ تممرا انًُمموذج أتًيممت انخبممبسل م وكممرن  يسممبتًبث فممول نهوئممبئج انجصيئيممتم حوضمم

الازحببر والاسخقطبة م لا سيًب في شوايب انختخج انًُخفضت وانطبقت انعبزضت م  ٌ اتيكبَمبث 

يخى إَتبؤِ زقًيبً يٍ خلال انيوسبت انكًوييمتم حمى اكختمبو  -انًسخخديت حيخوي عه  جصء ثباج 

انخفبضممهيت انًيسمموات وقبعممدة ايبَممبث واسممعت يممٍ انبيبَممبث  حوافممم جيممد امميٍ انًقممبرع انعسضمميت

 مانخجسيبيتم حى حيهيم شوايب انختخج انكسويت انًخخهفت وَطبقبث انطبقت في ترا انبيث

mailto:addressahlam.ashour.sci@uobasrah.edu.iq
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1. INTRODUCTION 

Electron-particle collisions are important in 

understanding and characterizing plasmas, in 

addition to biological and astrophysical 

environments that involve molecules [1-6].  The 

electron scattering of two identical molecules, 

ammonia NH3 and phosphine, is investigated in 

this study  PH3 . Both compounds have 

significant roles in several scientific fields. 

Plasma catalysis, which is used in the chemical 

industry, necessitates knowledge of the impact 

of the electron on the scattering cross sections 

of ammonia [7]. There, NH3 is commonly 

utilized to produce nitride films, as a nitrogen 

supply, and so on. Nitrogen  compounds [8], in 

addition to its use in plasma, ammonia is an 

essential source of nitrogen in the human body 

and a crucial building block of proteins. 

Glutamate dehydrogenase may convert 

ammonia into glutamate, an amino acid, 

directly[9]. The fact that NH3 can be easily 

compressed makes it a promising candidate for 

research into carbon-free energy transmission, 

storage, and generation in the future generation 

of systems[10]. Jupiter and Saturn's 

atmospheres include condensable volatiles NH3. 

Thus, cross-sectional electron scattering 

measurements of NH3 are urgently required for 

understanding interstellar processes and 

simulating such planetary atmospheres. 

Phosphine PH3 is a very poisonous and 

combustible gas used in the production of 

photovoltaic cells [12], and it is one of the most 

significant phosphorus species identified in 

astronomical contexts, such as the circumstellar 

disc [11] and Saturn's atmosphere. Results from 

the electrical PH3 cross-sectional impact 

experiment are essential for advancing our 

knowledge of the chemistry of phosphorus in 

space. Results from a literature search on elastic 

electron scattering by NH3 and PH3 molecules 

are as follows. Numerous reports of 

experimental and theoretical research have been 

made [5]م  However, the most majority of only 

exist in the low incident electron energy area, 

whereas the numbers diminish at intermediate 

and high energies [13]. Few research have been 

published on the topic. Alle et al. [14] evaluated 

the differential cross-sections (DCS) and 

momentum transfer cross-sections (MTCS) of 

an electron scattering from NH3 in the low 

energy band of 2-30 eV using a cross-electron 

molecular beam. The elastic scattering cross-

sections were recently measured by Homem and 

colleagues using proportional flow technology 

and 50-500 volts. Besides  , M. Homem et 

al.[15] published their estimates for 

Differtional, momentum, and total cross section 

based on their experimental findings employing 

a single center expansion (SCE) Methods for 

incoming electron energies between 1 and 500 

eV were merged with the Pade method. Yuan 

and Zhang [16] derived DCS, MTCS, and TCS 

values in the 0.5-20 eV energy range using 

spherical molecule wave functions in the first-

order Born approximation. Using the 

multichannel Schwinger approach,  Winsted et 

al. [17] determined DCS for PH3.  

One can expect incoming electron energies 

between 1 and 40 eV Similarly, M.Lima,et al. 

[18] used the Schwinger multichannel approach; 

they maintained constant pseudo-potential 

parameters and produced DCS in the 10-30 eV 

power range. The DCS and MTCS were 

calculated by Z. Zhang [19] for energies 

between 0.1 and 50 eV using a spherical 

molecule wave function. DCS is calculated for 

energies between 10 and 20 keV by Aouchiche 

and Medegga [20] using partial wave stretching 

with spherical potentials. Kaur et al  [21] . 

Using a spherical complex optical voltage 

technique is done in nuclei with a fixed 

approximation. Both NH3 and PH3 particles 

have been reported to exhibit theoretical DCS 

up to 30 eV, MTCS up to 100 eV, and TCS up 

to 100 eV. New theoretical and experimental 

results and data for MTCS and TCS up to 500 

eV were recently evaluated and suggested by 

Itekawa[22]. Theoretical work has progressed to 

the point of experimentation. Only TCS data 
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were collected for electron scattering, however 

NH3 and PH3 were used as scattering targets. 

TCS values for NH3[23] between 1 and 100 eV 

and PH3[24] between 0.5 and 370 eV were 

calculated by Szmytkowski et al. using a linear 

transfer approach. [25] Wrote to the editors to 

provide comparable experimental data on 

electron-NH3 scattering at energies between 75 

and 400 eV. Even then, there are no empirical 

save the aforementioned theoretical calculations 

and TCS observations. Scattering cross sections 

for electrons in PH3 have been reported. 

In this work, we describe the results of an 

investigation into the electron scattering of NH3 

and PH3. There is a large variation in the 

incident energy of different particles. Take a 

visual potential model approach. Our chemical 

is utilized in combination with the partial wave 

phase shift analysis to characterize the 

scattering mechanism. A fixed potential, 

exchange, polarization, and absorption all 

contribute to the optical potential. For a solution 

to the Schrodinger problem, the partial 

Waveform analysis technique is used [26-28]. 

By using the dispersion phase shifts provided by 

the found solutions, we may derive the findings 

of the different cross sections. We apply the 

standard optical potential approach, which has 

been employed extensively in previous 

investigations of electron scattering. Almost 

majority of these computations require the 

selection of an experimental model potential 

other than the static potential[5], which may 

include exchange, polarization, or absorption. 

The elastic scattering of electrons with NH3 and 

PH3 has been investigated using this method. 

The reliability of this method is influenced by 

the available visual possibilities. It's challenging 

to determine the polycentric target molecule's 

static potential from an expelled electron.[29] 

  The scattering process is further described 

by the independent atom model, which specifies 

the simplest method for each atom in a 

molecule to interact with an expelled electron. 

The metacentric molecular potential has been 

obtained by a number of alternative approaches. 

In order to increase the size of molecular orbital 

wave functions, SCE [27] is commonly 

employed. With relation to the  molecular core 

of a polymer. The molecule's wave function was 

calculated of Hartree-Fock. One of our primary 

goals is to establish a method to calculate the 

constant electron scattering potentials of NH3 

and PH3 so that it can be tested, and so that our 

DCS, MTCS, and TCS can be compared with 

current comprehensive results. Since the wave 

functions and outgoing potential are presented 

analytically [30], we used standard and widely 

tested expressions for other energies and the 

exchange, polarization, and absorption 

components of the complex optical potential. 

2. Theoretical model 

     ―The Calculations the differential cross 

section dσ (Ω)) / dΩ have been developed in 

coplanar geometry using partial waveforms and 

the non-relativistic approach, where is the solid. 

The scattering angle of electrons. In these 

circumstances dσ (Ω))/dΩ can be given by the 

square of the scattering amplitude f (θ) while‖ 

 ( )  
 

 
 ∑ (    )     

           (    )  (1)  

     “k is related to kinetic energy. E by 2E = 

k
2
 , 1the kinetic momentum's quantum number, 

Pl(cos θ) the Legendre polynomial and δl is the 

phase shift induced by the spherical potential V 

(r) in the outgoing wave relatively to the free 

wave (for more details see Ref.[31]). NH3 being 

a pyramidal molecule with a heavy atom N, the 

charge distribution can be assumed as a 

spherical molecule centered at the nucleus N. 

Under these assumptions, the total potential V 

(r) may be approximated by a spherical one 

including the static potential Vst(r) and the two 

fine effects called polarization potential, Vp(r), 

and exchange potential, Vex(r)‖  

  ( )      ( )    ( )     ( )  (2)     

      

  ( )     ( )     ( )      ( )      ( )  

(3) 
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 ―Between the projectile and the target 

atom, the electrostatic interaction's energy is 

determined.[32] For a resting mass projectile m0 

moving in  central field V(r) with a velocity V, 

the relativistic Dirac equation [18] is given 

by‖[33] 

 [         
      ( )] ( )    ( ) (4)  

 Where                 
      ―the total 

energy‖  

    =     
    

―c is   speed of light in vacuum, Ei is the 

incident particle's kinetic energy,         are 

the standard 4 x 4 Dirac matrices‖. 

   ( )      ( )     [  ( )    ( )]  (5) 

    ( )      ( )     [  ( )    ( )] (6)                 

     ( )    ( )    ( )            (7) 

     ( )  

  *
 

 
 ∫     

  

 
  ( 

 )    ∫       
 

 
(  )    +         (8)    

   

  ( )  

 *
 

 
 ∫     

 
  

 

 
(  )    ∫     

 

 
  ( 

 )     ]   

  (9) 

where Z0 e is the charge of the electrons 

being shot at (Z0 = -1), (r) is the electrostatic 

potential of the molecule being shot at, and (r) 

is the electrostatic potential function of the 

target atom, expressed as the sum of 

contributions from the nucleus and the electron 

cloud, n(r) and e(r), respectively, formed by the 

distribution of electric and nuclear charge on a 

straight[34]. In this investigation, the Fermi 

nuclear charge distribution _n(r) supplied by 

Hahn et al.[35] is employed to derive  n. (r). 

However, it has produced  e (r) by making use 

of the most accurate electron densities  e (r) for 

free atoms, as calculated by self-consistent 

relativistic Dirac-Fock (DF) calculations [36]. 

Density e is also used in the same way to get the 

electron exchange potential (r). The Furness and 

McCarthy[37] model of exchange potential. The 

calculations presented in this study rely on a 

locally approximated version of the exchange 

interaction provided by: 

 

             (10)   

Where Ei is the kinetic energy of the bullet 

and a0 is the initial Bohr radius for the binding 

and polarization potentials, the parameter-free 

polarization potential the binding energy of the 

target molecule determines Vcpol(r). It comes in 

two sections: short-running Vcor(r) portions and 

long-running V pol(r) parts, and it's offered 

by[34]. 

     ( )  {
                               
                               

         (11) 

In the present work, we adopted the 

parameterization of the correlation potential 

given by  J.K. O’Connell and N. F. Lane[38] 

 

2     [ ]   

{

                                                       
                             

        
          

  
 ⁄       

        
   ⁄        

        

 (12) 

Where  

     (    ⁄ )
 
 ⁄

               (13)   

 A static potential is produced as a result of 

the projectile's electrostatic interaction with the 

distribution of atomic charge. The Dirac-Focus 

electrons density[35]  and the nuclear charge 

distribution of Fermi [39] are used to produce 

this static potential. The current work employs 

Furness and McCarthy's [37]  quasi-classical 

local exchange potential, which is constructed 

from non-local exchange interactions utilizing 

WKB-like wave functions. The potential for 

polarization occurs as a result of the 

displacement of the atom's charges by the 

charged event and remains attractively ejected 

to both electrons. This is formed from non-local 

exchange interactions with WKB-like wave 

functions Polarization occurs as a result of the 

displacement of the atom's charges by the 

charged event and stays favorably ejected to 

both electrons. Following sulfate [40] , this 
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research use the Vcp(r) global correlation-

polarization potential, which blends parameter-

free long range Buckingham potentials with 

short range correlation potentials based the local 

density approximation . The particle loss in the 

different inelastic channels beyond which the 

inelastic threshold opens is calculated using the 

negative imaginary part—iWabs(r). Vst (r), Vex 

(r), Vcp (r), and Wabs(r) components are shown 

in detail elsewhere   [41-43] . The elastic 

scattering amplitude completely describes the 

scattering of electrons   by the potential V(r) in 

the Dirac partial-wave analysis [44, 45] . It is 

made up of two contributions: spin-conserving 

(direct) contribution f (Ɵ) and the  spin-flip 

contribution g(Ɵ). The DCS elastic of an 

initially unpolarized electron is computed. as 

follows: 

  

   
  | ( )|  | ( )|        (14)      

For e- PH3, NH3 scattering, the partial 

wave technique cannot be utilized directly to 

obtain observable quantities because the 

interaction between the projectile and the 

molecule is not spherically symmetric. Direct 

and spin-flip scattering amplitudes are 

calculated as[42]: 

      F (θ) = ∑i  exp (iq.ri)fi(θ)  (15)     

And                     

      g (θ) = ∑ i exp (iq.ri) gi (θ)    (16)    

―where iq is the momentum transfer and ri 

is the position vector of an atom i's nucleus with 

reference to an arbitrary origin .where fi (  ) 

and     ( ) are the amplitudes of scattering of 

the element's component-free atom. The 

appropriate  DCS is calculated by averaging the 

orientations of all randomly oriented particles 

and is denoted by‖    

   
  

  
  ⟨| ( )|       | ( )| ⟩         (17)        

=∑    (       )[    ( )  
 ( )     ( )   

 ( )]      (18)    

=∑
   (    )

    
   [    ( )  

 ( )    ( )  
 ( )]   (19) 

=∑ [ |    ( )|
  |  ( )|

 ]  

 ∑
   (    )

    
    [  ( )  

 ( )    ( )  
 ( )]   (20)  

In this equation, q = 2k sin( /2), rij is 

distance between the i-th & j-th atoms, 

sin(qrij)/qrij = 1 when qrij= 0, and the expression  

∑      reflects the contribution of interference to 

the molecular DCS. The integrated elastic   el, 

momentum-transfer  , and viscosity v cross-

sections for    – PH3, NH3 scattering are 

expressed in terms of the DCS as 

       ∫
  

  
      ∫ (

  

  
)

 

 
   ( )       (21)    

     ∫ (      ) (
  

  
)

 

 
   ( )                   (22)   

       ∫ [  (    ) ] (
  

  
)

 

 
   ( )        

(23) 

―The total cross-section for both projectiles 

may be calculated using the following 

expression‖:  

         
  

 
 ∑        ( )        (24)    

In this case, Imfi(0) represents the 

imaginary part of the I atom's forward direct 

scattering amplitude, which is zero. Due to the 

fact that the elastic and inelastic (absorption) 

components are all included in the imaginary 

component, tot. In this study, we express the 

inelastic cross-section in terms of.    

                               (25)    

The main problem with the voltage that is 

does not explain the multiple scattering of the 

shells from  atoms of the molecule components, 

which limits its applicability at relatively high 

energies (>100 eV) [42, 46]. Another reason for 

the failure of the low-energy models   its lack of 

knowledge of the mutual interference between 

adjacent atomic cross sections. To address this 

issue, F. Blanco   [44].  presented  si-correction 

assay (0 ≤ si ≤1) for i-th molecule and j-th 

atoms, which is provided by: 

―     
  
( )

  
  

  
 

  
 

  
 

  
   

  
 

  
         (26) 

Where  
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( )

 
     

   
∑

 
   
(   )

   
(       )    (27) 

―Represents overlapping m - atoms N is the 

number of atoms   the target molecule, and ij = 

max(4r          )  where i and j are  atomic 

total cross-sections of  molecule's i-th and j-th 

atoms‖. Equation (16) has the following form 

for   NH3 and PH3molecule (N = 4)  

These things lessen the impact that 

individual atoms have on the cross-section of 

the molecule.        
  
( )

  
 

   
( )

  
           (28) 

. Blanco et al. [46] enhanced the formalism 

by introducing a new factor  vij ,to the positive 

values of  

  ∑                
   (    )   

    
[   ( )  

  ( )], Which is 

defined as  

         
  (   

     
 ),with a length-

dimensional parameter  

        (
√     

 
 
√  

 
 
 

 
  )    Here, ( 

√  ⁄   )   depicts the radius of an area circle As 

a result, Equation[47] has been screening-

corrected 

(
  

  
)
 

 ∑   
 

  [ |   ( )|
   |  ( )|

 ]  

+∑           
   (    )

    
 [  ( )  

 ( )     ( )  
 ( )]       

(29) 

―The screening-corrected integrated elastic 

σ
s
el , momentum-transfer σ

s
m , viscosity σ

s
v , and 

total σ
s
tot   cross-sections are given by‖ 

     
     ∫ (

  

 
)
  

 
   ( ) ( )  (30) 

 

 

RESULTS : 

  We have used an optical model potential 

to do a relativistic calculation of the Total Cross 

Section (TCs), Differential Cross Section 

(DCs), and momentum transfer for electrons for 

NH3 and PH3 over a wide range of energies (15-

500 eV). Both actual and absorption potentials 

were included in our estimate.   For e-NH3  

collision 

 

 

In figure .(1) we  compared  our results of DCs 

at 15 eV with  theoretical  data of  Dibyendu 

.[5],Gianturco  .[48] and the experimental data 

with Alle et al.[49],Shyn.[50], and for the 

energy 20eV,our results compared with the 

delta Dibyendu et al.[5],Manjal et al.[51], 

Rescigno[52] and the measurements of Alle et 

al.[14], Shyn et al.[50], for the energy 30eV,our 

results compared with the delta Dibyendu et 

al.[5],Sali et al.[53], and the measurements of 

Alle et al.[14],Homem etal.[15], for the energy 

50eV,our results compared with the delta 

Dibyendu et al.[5], Homem etal.[15] and the 

measurements of Homem etal.[15] 



JOURNAL OF KUFA–PHYSICS  |  Vol. 14, No. 2 (2022) Ahlam K. Yassir, Alaa A. Khalaf 

   65 

 

 

―Figure( 1) . DCS (cm
2
 /sr )  for  elastic 

scattering of electrons of ammonia in energies 

of  15, 20‖, 30, and 50 eV.  Theoretical: 

Dibyendu [5] 

,Gianturco[48],Manjal[51],Rescigno[52],Sali[5

3] and Homem [15] 

Experimental:Shyn[50],Alle[49],Alle[14]and 

Homem[15]. 

Comparisons of our results for DCs at 100 

and 200 eV with theoretical data from Dibyendu 

et al.[5], Homem et al.[15], Jain et al.[54], and 

measurements from Hershberger et al.[55] and 

Homem et al.[15]   and for the energy 300eV, 

our results compared with the delta Dibyendu et 

al.[5], Sali et al.[53] and the measurements of 

Hershberger et al.[55], and for the energy 

400eV,our results compared with the delta 

Dibyendu et al.[5] and the measurements 

Homem et al.[15] . can be seen in fig.(2). 
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―Figure ( 2) . DCS (cm
2 

/sr )  for elastic 

scattering from electrons of ammonia  at 

energies of  100, 200, 300, & 400 eV. 

Theoretical: Dibyendu [5] , Sali[8] , jain 

[56]and Homem[47] .Experimental: 

Harshbarger [55]and Haque et al.[47]‖. 

In figure.(3) we  compared  our results of 

DCs at 500 eV with the theoretical  data of 

Dibyendu et al.[5], Sali et al.[53] and   

measurements of Hershberger et al.[55]. 

 

In figure.(4a) we  compared  our results of 

TCS  with the theoretical  data of Jain et al[56] 

and the measurements of Zecca et al.[25] 

,Sueok et al.[57].In fig.(4b)  we  compared  our 

results of TMCS with the theoretical  data of  

Dibyendu et al.[5] and the measurements 

Homem etal.[15],Alle et al.[14],Gianturco et 

al.[48]. 

 

 

―Figure 4: TCS  and MTCS for the elastic 

scattering of electrons from NH3. Theoretical 

data for Dibyendu [5] Jain [56] Experimental 

data for Zecca[25]‖   

―Figure 5 shows the DCs results of e-PH3 

collision  at  5 eV with that compared by the 

theoretical  data of Kaur et al.[21] and the 

results also compared with the experimental 

data of Jianmin et al.[19]. For the energy of 10 

eV, the results were comparison with the data of 

Dibyendu et al.[5], Kaur et al.[52] and the 

results also compared with the experimental 

data of Jianmin et al.[53]. For the energy of 15 

and 20 eV, these results were compared with the 

data of Dibyendu et al.[5], Kaur et 

al.[52],Battega et al[18] and the results also 

compared with the experimental data of Jianmin 

et al‖.[53]. 
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―Figure( 5) . DCS (cm
2
 /sr )  for  elastic 

scattering of electrons from PH3  at energies   5, 

10, 15, and 20 eV. Theoretical: Kaur[21], 

Dibyendu [5],battega[18], 

Experimental:Jianmin‖[19] 

Results from DC simulations of e-PH3 

collisions at 25 eV are shown in Figure 6 and 

compared to theoretical data from Battega et 

al.[54] and experimental data from Sali et 

al.[53]. The findings were compared to those 

found by Dibyendu et al.[5], Rescigno et 

al.[52], and Battelega et al.[54] at an energy of 

30 eV. Comparisons were made between the 

results and the data of Dibyendu et al.[5], 

Jianmin et al.[53], and ―Jianmin et al 

experimental .'s data at an energy of 50 eV. 

.[53] The findings were compared to those 

found by Dibyendu et al.[5] and Aouchiche et 

al.[6] with an energy of 100 eV‖. .[20]. 
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―Figure 6: DCS (cm
2
 /sr )  for  elastic 

scattering of electrons from PH3  at energie 

25,30,50,and‖  

  100eV. Theoretical :Kaur[52], Dibyendu 

[5],battega[54],Aouchiche [20]and Jianmin[53]                      

Experimental: Jianmin[53] 

―Figure 7 shows the DCs results of e-PH3 

collision at 200, 400 eV with that compared by 

the theoretical  data  of Dibyendu et al.[5]. For 

the energy of 300,500 eV, the results were 

compared with the data of Dibyendu et 

al.[5],and Aouchiche et al‖[55]. 
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―Figure 7:DCS (cm
2
 /sr )   the elastic 

scattering of electrons from PH3  at energies    

200, 30, 400, &‖ 

500eV. Theoretical: Kaur[52], Dibyendu 

[5], and Aouchiche [55] 

TCS results are discussed and compared to 

theoretical data in Fig. 8a. We compared our 

findings to those of Dibyendu and Kaur [5, 52], 

―as well as to the experimental data of 

Szmyikaw et al‖. [24]. ―Figure 8b compares the 

experimental data of TMCS with the theoretical 

data of Dibyendu‖.[5], Kaur et al.[52], and 

Winstend et al.[54].[17]. 

 

 

―Figure 8: TCS  and MTCS for the elastic 

scattering of electrons from PH3. Theoretical 

data for Dibyendu‖ [5], Kaur[52],Jianmin[19] 

and Winstend[17], Experimental: 

Szmytkowski[24]. 

 

Discussion and Conclusion 

The electron scattering of NH3 and PH3 

molecules is investigated in depth in this paper. 

Mesoscale spherical complex potentials were 

constructed with the stabilization, exchange, 

polarization, and absorption potentials. For 

electron impact energies up to 500eV, findings 

for DCSs, TCSs, and M CSs are provided. We 

observed usually excellent agreement between 

our cross-sections and both experimental data 

and previous theoretical NH3 electron scattering 

results.The present study's absorption voltage, 

which is above 30 V, produces excellent 

findings. The electron scattering cross section of 

PH3 has not been reliably measured. Our results 

for PH3 are easily corroborated when compared 

to other theoretical calculations and to good 

electron scattering measurements for NH3. 

Theoretical estimations of electron scattering 

from the PH3 molecule require experimental 

confirmation. At the moment, we have 

successfully used our approach, which is based 

on well-established analytical skills, to 

characterize the collision of an elastic electron 

with NH3 and PH3. More complicated 

compounds are within the scope of this method. 

Our technique, which makes use of static 

analytical capabilities, accurately describes the 

collision of the elastic electron with NH3 and 

PH3, providing support ―for the theoretical 

predictions of electron scattering from the PH3 

molecule‖ that have been performed thus far. 

The scattering angles and power bands studied 

here can be applied to particles with more 

complicated shapes. 

In general,  

1. the results obtained from DCs for the 

collision of e-NH3 and PH3 with different 

energies are fully consistent with those 

obtained by researchers in theoretical and 

practical fields.  

2. regarding the results of e-PH3 no practical 

results were obtained for high energies to 

compare with them only the theoretical and 

it was compatible with the readings of others 
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at medium and high energies, the results 

obtained are improved.  

3. according to the overall results and 

momentum transfer shown in the two 

figures at  4 and 8, the results for the 

strengths (TCs) appeared to be good except 

for the higher energies where some 

inconsistency was observed in the MTCs. 

4. We have seen some concavities be consoled 

to the weakness in the potential field of the 

collision in most DCS figures at low 

energies, but not in the figures at high 

energies. 
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