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Abstract— In this paper we compare the cross-section area of electron and red photon and and found that the cross-section area of red 

photon is greater than that of electron. The value is cross-section area of red photon is found to be 

 ≈ 6.5× 10
−19

cm
2

 and electron is found to be ,
Ae

s= 99.882144× 10− 26cm2

 approximately. Moreover found that the 

cross-section area of one photon is equal to approx. 650556.954  times cross-section area of electron. This implies or support one of the 

principle or rule of Einstein photoelectric effect i.e. suitable energy photon kick one electron by one photon (One photon kick out one 

electron) from surface of material.   

Index Terms—Cross-section Area, Red Photon, Electron, Photoelectric Effect etc.    

——————————      —————————— 
 
 
1 INTRODUCTION        
                                                              
Albert Einstein explained the photoelectric effect postulat-

ing that luminous energy can be absorbed or emitted only in 
discrete amounts, called quanta. The light quantum behaved 
as an electrically neutral particle and was called “photon”. The 
Planck-Einstein relation, E = hν, connects the photon energy 
with its associated wave frequency. Photon has a well defined 
energy, one may argue that it should also have a momentum. 
Compton is credited with studying the change in momentum 
during the collision of a photon with an electron and photons 
need not transfer energy only to electrons. They could also 
transfer energy to the atoms in a molecule enhancing their 
vibrational or rotational energy [1,2].    

 

 
 

 Figure 1: Photoelectric Phenomena when suitable energy 
of photon incidence on surface of a material atom.  

 

Einstein’s rules for the photoelectric effect are the follow-
ing: 

 The flux of photons is proportional to the intensity of 
the incident light. 

 The maximal energy of photoelectrons is given by 
 

 
 
 

where φ is the work function of the substance, m is 
mass of electron, vmax= maximum velocity of electron, 
h=planks constant  and f= frequency of incidence 
photon. Hence, the emission of the  electron is 
possible only if hf− φ > 0; thus, the redbound fred = 
φ/h, does not depend on the  intensity of the 
light  which, agrees with Lenard’s observations . 

 Respectively, the stopping voltage should satisfy the 
inequality − eUstop> hf − φ,  where e is  charge of 
electron and Ustop is stopping voltage [3]. 
 

Let hf is the suitable amount of energy incidence on the sur-
face of material atom and capable to eject the electron form a 
atom of material to causes the photoelectric phenomena. 
When photon energy incidence on the surface, the partial en-
ergy of photon i.e. the amount of energy which fall on the sur-
face of electron is observed by electron and electron fulfill the 
criteria of work function and then the remaining energy of 
same photon surrounding to electron is gain observed for ki-
netic energy of electron.   Let φ be the amount of observed 
energy by electron for work function when  photon incidence 
on its surface and K.E  is the kinetic energy of electron gain 
from its  surrounding then from photoelectric effect we have, 

hf= ϕ+K . E [4] where,  
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This mean the observed energy by electron is distributed 
into different parts or used for different purpose to leave the 
atom [5]. 
 

2 REVIEW 

 

The total atomic cross section σtot can be written as the sum 
over the cross sections for the most-probable individual pro-
cesses by which photons interact with atoms σtot = σpe + σincoh + 
σcoh + σpair + σtrip + σph.n. in which σpe (or τ ) is the atomic photo-
effect cross section, σincoh and σcoh are the incoherent (Comp-
ton) and coherent (Rayleigh) cross sections, respectively. σpair 
(or κn) and σtrip (or κe) are the cross sections for electron–
positron pair production (creation) in the field of the nucleus 
and in the field of the atomic electrons (‘triplet’ production), 
respectively [6]. 

We define the electron Thomson cross section by integrat-
ing over all the angles: ≈ 6.65× 10

− 25
cm

2

and classical 
electron radius, 

 
 
 [7]. 
 

The result of the experiment was negative and Mohler ex-
pressed the result in his article in terms of a limit on the cross 
section 𝜎 for photon-photon scattering (𝜎 < 6 × 10−17 𝜎𝜎2) 
[8].  
 

3 METHODOLOGY 

 

Let us consider the shape of an atom is sphere with radius (rs) 
and surface area (Aa

s). Since the radius of an silicon atom is 
111pm=111x10-12m. 

 

 

 
 
 

Fi
gure 

2: 
Phe
nom
ena 
of 

ab-
sorp

tion of energy by electron when photon incidence on it sur-
face.  

 
Figure 2 described the details of how the energy of photon 

is observed by electron and one photon eject one electron in 
photoelectric effect. In figure 2 we see that the area of silicon 
atom is greater than that of photon and electron. For more 
clear to understand the phenomena absorption of energy of 
photon by electron in  in figure 2 show that the light and dash 
line indicate photon having cross-section area greater than 
electron incidence on electron surface. In this cases we seen 
that certain part of photon cover whole electron i.e. the cover 
or contact point of electron and photon implies the observa-
tion of energy by electron and the remain part of photon sur-
rounded the electron.  When they contact to each other elec-
tron observed energy from contact surface of photon and try-
ing to goes apart from an atom but to go apart from atom elec-
tron need more extra energy and this energy  electron gain 
from the remain contact part of photon, which is also called 
kinetic energy of electron. 

To make read more clear, here we find the area of atom, 
electron and photon below and compare these area to each 
other and related it to one to one correspond  of Einstein pho-
ton electric rule. Because of the size of electron and photon 
this rule is one possible i.e. size of photon is greater than that 
of electron. If sized of photon is less than the size of electron 
then the probability of incidence photon on electron more than 
one and it doesn’t follow the Einstein photoelectric one to one 
correspond. 

 
We have the surface area of silicon atom 

  
 
 

Aa
s= 12.56× 12321× 10− 24m2= 154751.76× 10− 24m2

 

Aa
s= 154751.76× 10− 24× 104cm2= 154751.76× 10−20cm2

………..(1) 

Now classically the radius of an electron we have 
 

 
 [4]. 
 

Then the surface area of electron 

 
Ae

s= 4πre
2= 4× 3.14× (2.82× 10− 13cm)2

 

Ae
s= 12.56× 7.9524× 10−26cm2

 

Ae
s= 99.882144× 10− 26cm2

………….(2) 

We have from [9] the cross-section area of red photon 

 
Ap≈ 6.5× 10− 23m2≈ 6.5× 10− 19cm2

…..(3) 

Now taking the ratio of equation (1) with equation (2) we 
get 

Aa
s

Ae

s
=

154751.76× 10
− 20

cm
2

99.882144× 10
− 26

cm
2
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Aa
s

Ae

s
= 1548.343594× 10

− 20+26
= 1548.343594× 10

6

…

………...(4) 

This equation said that the maximum number of electron 
can incidence on one silicon atom of radius 111pm from any 
direction  is approx. 1548.343594 x 106. This mean inside one 
atom of silicon we can fit   1548.343594 x 106 electron or more-
over the surface are of consider atom is  1548.343594 x 106 

times greater than the surface area of electron. 

Aa
s= 1548.343594× 106 Ae

s

……………….(5) 

Similarly, taking the ratio of equation (1) with equation (3) 
we get, 

 

Aa
s

Ap

=
154751.76× 10− 20 cm2

6.5× 10− 19 cm2

 

Aa
s

Ap

= 23807.96308× 10− 20+19

 

Aa
s

Ap

= 23807.96308× 10− 1= 2380.796308

…...(6) 

 

This equation said that the maximum number of photon in-
cidence on one silicon atom of radius 111pm from any direc-
tion  is approx. 2380.796308 . This mean inside one atom of 
silicon we can fit   2380.796308  electron or more over the sur-
face are of consider atom is  2380.796308 times greater than the 
surface area of electron. 

 

Aa
s= 2380.796308Ap ……………………..(7) 

 

Now from (5) and (7) we  have 

 

1548.343594× 106 Ae
s= 2380.796308 Ap  

Ap=
1548.343594× 10

6

2380.796308
Ae

s
= 0.650346901× 10

6
Ae

s

 

Ap= 650346.9401Ae
s

…………………….(8) 

 
Also taking the ratio of (3) and (2) we get 

 

Ap

Ae

s
=

6.5× 10− 19
cm

2

99.882144× 10−26 cm2

 

 

Ap

Ae

s
= 650766.9679

 

Ap= 650766.9679Ae
s

…………………...(9) 

From equation (8) and equation (9) we can see that the cross 
section area of one red photon is equal to approx. 650556.954 
[On taking average of two date from equation (8) and (9)] elec-
tron cross-section area.   

 

4 RESULT AND CONCLUSION 

 

Here we have calculated the numerical value of cross-section 
area of atom, photon and electron with the help of silicon at-
om and found to be 
 

≈ 154751.76× 10
− 20

cm
2
≡ 1.547176× 10

− 15
cm

2

,

≈ 6.5× 10
−19

cm
2

, ≈ 9.9882144× 10
− 25

cm
2

 

 

respectively. This numerical value said that area of atom is 
greater than photon and photon is greater than electron i.e. 

 .  

This show that if a photon has sufficient energy to kick out 
the electron from material atom, electron was cover by inci-
dence photon and the energy of photon is distributed to elec-
tron and its surrounding for photoelectric effect. Due to this 
greater area of photon than that of electron, photon are capa-
ble to eject or kick out from atom for photoelectric effect and 
follow the one to one correspond  phenomena i.e. one photon 
eject one electron if incidence photon has sufficient energy for 
photoelectric effect. This is only possible when photon cross-
section area is greater than that of electron and less than that 
of atom.  

5 CONCLUSION 

 

Numerically, taking the standard value we have calculate 

the areas of consider atom, photon, and electron and found as   

 

  order. This proof the one-one corresponding relation of 

Einstein photoelectric effect i.e. one photon eject one electron 

from surface of material atom. If not i.e. photon cross-section 

area is greater than atom energy distribution of incidence pho-

ton is goes to multi-atom and energy is observed by them so 

no any phenomena are seed in photoelectric effect. Similar if 

incidence photon has small cross-section area  then electron 

cannot observed the total energy of incidence photon. There-

fore for one to one correspond the cross-section area of photon 

is greater than electron surface area and less than atom surface 
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area.  
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