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Abstract 
The main objective of this research work is to decrease work function of any 
given element or compound or material. To decrease the work function of the 
given material we have to decrease the bandwidth between conduct band and 
valance band. Because according to definition of work function, the amount 
of energy that required the remove the electron from valance band of an atom 
and it is also called ionization energy. These all energies depend upon the 
band width that is greater than the band width greater energy required to 
remove the electron from the surface, and less than the band width and lesser 
amount of energy required to remove the electron from of materials. In this 
work we are trying to give an theoretical model or relation, how to decrease 
the work function of a material by applying external pressure on atoms and 
doping of the material that has screening or shielding effects. With the help of 
this model we can increase the efficiency of material used in solar cell that is 
cell work for all range of frequencies and by construction material bases on 
this we can increase the efficiency of solar cell or any type of material working 
solar cell principle. 
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1. Introduction 

The total amount of energy received at ground level from the Sun is about 3.3% 
higher than average in January and lower in July. In terms of energy, sunlight at 

How to cite this paper: Pageni, R.C., 
Dhobi, S.H., Panthi, N., Tamang, S.G. and 
Shrestha, S. (2019) Method of Construction 
of Material That Work on All the Range of 
Wavelengths or Frequency or Energy of 
Photon. Journal of Applied Mathematics 
and Physics, 7, 1826-1839. 
https://doi.org/10.4236/jamp.2019.78125  
 
Received: July 4, 2019 
Accepted: August 16, 2019 
Published: August 19, 2019 
 
Copyright © 2019 by author(s) and  
Scientific Research Publishing Inc. 
This work is licensed under the Creative 
Commons Attribution International  
License (CC BY 4.0). 
http://creativecommons.org/licenses/by/4.0/   

  
Open Access

http://www.scirp.org/journal/jamp
https://doi.org/10.4236/jamp.2019.78125
http://www.scirp.org
https://doi.org/10.4236/jamp.2019.78125
http://creativecommons.org/licenses/by/4.0/


R. C. Pageni et al. 
 

 

DOI: 10.4236/jamp.2019.78125 1827 Journal of Applied Mathematics and Physics 
 

Earth’s surface is around 52 to 55 percent infrared 42 to 43 percent visible, and 3 
to 5 percent ultraviolet. In this research work, we are trying to give a theoretical 
model, that decreases the work function of the material especially, photonic ma-
terial from IR to Visible range frequencies because the maximum amount of 
energy in our atmosphere is energy of photon. The utilization of such huge 
amount of energy is possible only if we constructed materials which can emit the 
electron from atom, for all ranges of frequencies. This is possible to decrease the 
work function of the material either by doping of the different material that has 
shielding effect or by applying the Van Der Waals force relation. Base on these 
principles we can construct photonic materials that have different work function 
and can be used for different frequency of photon especially IR and Visible pho-
ton.  

Photonic crystals are periodically structured electromagnetic media, generally 
possessing photonic band gaps: ranges of frequency in which light cannot prop-
agate through the structure. The study of photonic crystals is likewise governed 
by the Bloch F. theorem, and intentionally introduced defects in the crystal. Felix 
Bloch pioneered the study of wave propagation in three dimension-ally periodic 
media in 1928, which proved that waves in such a medium could propagate 
without scattering, when the photon incident on the material the energy of the 
photon observed electron or electron cloud of an atom. The energy observation 
is started from the outer most valance orbital i.e. the outer most electron of an 
atom and goes on the excited state or kicks out from the orbits of an atom; hence 
the photoelectric effect take place. Let the energy of incident photon on the sur-
face of photonic material is hf, where h is plank constant and f is frequency and 
the amount of energy required to remove or electron from its valance orbit to 
conduct orbit hf1 where f1 is frequency needed to excite the electron from val-
ance band or orbit1 and the energy hf2 of excited state, where f2 is frequency of 
exciting the electron for conducing band or orbit 2 and the difference between 
them gives, 2 1hf hf hf= − , which implies smaller the difference of hf2 − hf1, 
where hf is smaller that is f is smaller and shows that on changing the energy 
level or orbit difference we can obtain the necessary value of hf2 − hf1. In this 
way we can change frequency for our desire and increase the efficiency of the 
photonic materials like solar cell. 

On the other hand, work function of the material is define as the minimum 
amount of the energy required to remove the electron from the material surface 
which is given by hf3 where h = plank’s factor and f3 is the minimum frequency 
required to remove the electron from the surface, which is equal to or less than 
incident frequency; then we can obtain the relation.  

2 1 3hf hf hf hf− = ≤                        (1) 

In general,  

1n n nhf hf hf hf′+ − = ≤                       (2) 

In Equation (2), fn + 1 is frequency of orbit n + 1 and fn is the frequency of orbit 
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n.  

Now on putting the value of 
cf
λ

=  where c = velocity of light and λ  in 

Equation (2) we obtain the relation  

11 1 1 1n n nλ λ λ λ′+ − = =                      (3) 

where λn + 1, λn and λn, or λ is corresponding wavelength of n + 1, n orbit and 
difference wavelength of two orbit n + 1 and n.  

Photonic crystals usually consist of dielectric materials, that is, materials that 
serve as electrical insulators or in which an electromagnetic field can be propa-
gated with low loss. Materials used for making a Photonic band gap are: Silicon, 
Germanium, Gallium and so on.  

2. Literature  

Composite optical materials can display useful optical properties that are quali-
tatively dissimilar from those of their underlying constituents. Nano composite 
materials are especially well suited for photonic applications because they can be 
constructed in such a manner as to produce enhanced nonlinear optical re-
sponse. More recently entangled states of light have been used to perform func-
tions unthinkable in the context of classical physics, such as the demonstration 
of quantum cryptography and quantum teleportation (those materials which in-
teract with certain frequency that is we can transform quantum information 
from one to another place). One application entails the development of tech-
niques for the construction of imaging systems that can achieve a transverse res-
olution that exceeds the classical Rayleigh criterion [1]. Photonic crystal working 
in the optical range of electromagnetic spectrum but PCs for X-ray should 
present a modulation of some A0 which is a solid state crystal. EM field store 
more energy if it has extreme at the region of high dielectric function. Bragg dif-
fraction is the primary feature of the system of PBG material can be used for ini-
tial characterization. When refractive index contrast is low it is good approx. to 
use ordinary diffraction or dynamic to characterized PCs [2]. The mid-infrared 
wavelength range from 2 to 20 microns is a spectral region of tremendous inter-
est which is important for a wide range of applications ranging from chemical 
and bio-Sensing to spectroscopy and thermal imaging, optical fiber can transmit 
the light from visible to near IR, industrial and military applications, such as 
remote sensing and explosive detection or free-space communication systems 
[3]. 

The electromagnetic band gap overlaps the electronic band edge by at least a 
few kT in energy, then electron-hole radioactive recombination, which creates 
periodic three-dimensional dielectric structures in which there exists an elec-
tromagnetic band gap. The recombination rate of electrons and holes in a semi-
conductor can be expressed as a power series in the injected carrier density. The 
combined electron and hole three-body Auger recombination coefficient are in-
trinsic to the material. In today’s high quality, double hetero structure has low 
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enough defect density [4]. The concept of a photonic material is explained in 
terms of Bragg diffraction. The concept of Bragg reflection applies equally well 
to visible radiation except that we cannot rely on atoms to do work for all re-
searcher [5]. GaAs are used in various electronic applications such as wireless 
communication, microwave, and high-speed digital systems. Silicon appears as 
thin films of amorphous or poly crystalline form in TFT-technology, in solar cell. 
SiGe is needed to introduce electron accelerating strain in the Si lattice. GaAs, 
InP, and GaP, has occurred culminating in the development of a blue semicon-
ductor laser using GaN [6]. As in the 3D case, we can create dielectric system 
which exhibits a complete photonic band gap, a set of frequencies in which light 
of any polarization cannot propagate in any in-plane direction and drill air 
columns in dielectric. At the dielectric contrast of GaAs, the only combination 
which was found to have a photonic band gap in both polarization was the tri-
angular lattice of air columns in dielectric [7]. Photonic crystals can be used to 
selectively reflect specific frequencies of electromagnetic radiation. It has recent-
ly been shown experimentally that geometrically asymmetric silicon structures 
support strong near-infrared magnetic resonances akin to the familiar ‘trapped 
mode’ of metallic asymmetric split ring designs. Silicon and silicon nit-ride are 
assumed lossless with refractive indices of 3.5 and 2.0 respectively in the 
near-infrared range under consideration. All in-plane optical forces generated 
within the meta-material structure are canceled and only out-of plane forces act 
on the dielectric beams. These drive each beam to move up or down until elastic 
restoring forces balance the optical forces. Optical absorption and variations in 
ambient temperature may lead to thermo-mechanical changes in the structure [8] 
[9]. 

Far-infrared radiation traveling through a polar crystal, such as GaAs, couples 
strongly to optical phonon. The transverse optical (TO) and longitudinal optical 
(LO) phonon define a region of negative permittivity and the center of a region 
of high loss, the so-called “Reststrahlen band” of the material. Optical transpa-
rency in the 20 - 60 μm range for intrinsic III-V semiconductors is limited by 
absorption due to optical phonon. Consequently, materials and devices based on 
III-V semiconductors are scarce in the Reststrahlen region [10]. Beyond semi-
conductors, superconductors also have the potential to advance the state-of 
the-art in far-IR detection. Microwave kinetic inductance detectors sense inci-
dent radiation by detecting small changes in the inductance of a thin supercon-
ductor from the breaking of Cooper pairs. The small changes in the inductance 
can be detected by monitoring the resonance frequency of a microwave resona-
tor that incorporates the superconducting film. A challenge associated with Mi-
crowave kinetic inductance detectors for the far-IR is coupling incident radia-
tion into the device [11]. 

A well-known thin-film Gallium nit-ride LED structure is fabricated by re-
moving the sapphire layer using a laser and roughening the revealed n-doped 
Gallium nit-ride layer. Gallium nit-ride thin-films, wafer-bonded to oxidized 
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silicon wafers, provide a promising platform for nonlinear integrated optics. The 
obtainable quality factors in optical micro-resonators based on bonded Gallium 
nit-ride thin films are limited by the remaining surface roughness. Aluminum 
nit-ride, on the other hand, is a wide-band gap semiconductor with the capabili-
ty of direct integration on silicon (100) substrates with suitable mechanical and 
thermal properties [12] [13]. 

Photonic crystals have a periodic dielectric structure with high index con-
trast, designed to control photons in the same way that conventional crystals 
control electrons. PCs also possess a band gap, a so-called photonic band gap, 
where the material acts like a photonic insulator and light of certain fre-
quencies cannot propagate. The Electro optics effect is the change in the in-
dex of refraction of a material with an applied external electric field, given by 
δ- ( )2

ij ij ijk k ijkl k ln n r E s E E= − +  [14]. Transparent electrodes are used to apply an 
electric field, which, in combination with polarized, may be used to either block 
or transmit the light. Electro optic crystals have extremely small Electro optic 
coefficients. Liquid crystal optical-phased array beam steers tend to be slow, 
provide non-continuous diffraction steering, and have a very limited steering 
range because thick LC layers are problematic. Acoustic optic beam steers have a 
larger steering range but are also diffraction, require very large power supplies 
and expensive crystals [15]. 

Photonic crystals are meta-materials designed to display a periodic modula-
tion of the refractive index. One of the intrinsic shortcomings of photonic crys-
tals is the highly selective reflection from Bragg planes due to crystalline sym-
metries. For example, dye-free reflective color displays, colored packing mate-
rials or cosmetics are preferentially non-iridescent and thus non-crystalline. For 
a photonic crystal of thickness L the sum of transmittance T and spectacular ref-
lectance R is T + R = 1. The gap wavelength λG and the transmittance displays an 
exponential decay e BL LT −= , where LB is the Bragg length [16].  

AlGaN alloys have been the default choice for the development of Deep ultra-
violet Op-to-electronic devices. Deep ultraviolet light emitting diodes LED and 
laser diodes with high quantum efficiencies QEs is the low conductivity of p-type 
AlGaN. The resistivity of Mg-doped AlGaN increases with Al-content and be-
comes extremely high in Mg-doped AlN. Seebeck effect measurement is a 
well-established technique to distinguish between n-type and p-type conductivi-
ty of a semiconductor. The temperature gradient creates a voltage between the 
cold and hot ends due to the diffusion of thermally excited charged carriers [17]. 

As the investigation of photo current generation mechanisms in 2D opt o 
electronics goes deeper, 2D material-based devices have also been demonstrated 
to exhibit elevated performance. Over the past decade, it has been shown that 
most graphene based photo-transistors exhibit photo responsive around 10 
mA/W [18]. First reported single-layer MoS2 photo transistors reach responsi-
bility to 7.5 mA/W with 50 V gate bias, and exhibit stable response time within 
50 ms. Because mono layer MoS2 is a direct-band gap semiconductor due to 
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quantum-mechanical confinement, it could be suitable for applications in opt o 
electronic devices where the direct band gap would allow a high absorption coef-
ficient and efficient electron-hole pair generation under photo excitation. The 
maximum external photo is responsive of 880 A W-1 at a wavelength of 561 nm 
and a photo response in the 400 - 680 nm range. MoS2 shows important poten-
tial for applications in MoS2-based integrated opt o electronic circuits, light 
sensing, biomedical imaging, video recording and spectroscopy [19] [20]. 

Near the gap in a photonic band, gap material the effective index of refraction 
can become less than unity and in fact can approach zero at the band edge it-
self-leading to ultra-refractive optical effects. Ultra-refractive optics with pho-
tonic band materials has many applications, including laser accelerators and 
lenses of ultra-short focal lengths. Scully and colleagues, In current prototypes of 
PBG materials the structure is about 85% air and so losses are less than in a ho-
mogeneous dielectric and discussed the novel properties of the effective index of 
refraction of PBG material when operating near a band edge, using a quantita-
tive and simple one-dimensional model of a three-dimensional PPG structure 
[21]. 

We present designs of 2D, isotropic, disordered, photonic materials of arbi-
trary size with complete band gaps blocking all directions and polarization. The 
designs with the largest band gaps are obtained by a constrained optimization 
method that starts from a hyper uniform disordered point pattern Since their 
introduction in 1987, photonic band gap (PBG) materials have evolved dramati-
cally, and their unusual properties have led to diverse applications. Obtaining 
complete PBGs in dielectric materials without long-range order is counter intui-
tive. If the arrangement of dielectrics has local geometric order, a tight binding 
model with nearly uniform coefficients describes the propagation of light in the 
limit of high dielectric constant ratio. Weaire and Thorpe proved that band gaps 
could exist in continuous random tetrahedral coordinated networks, commonly 
used as models for amorphous silicon and germanium. The comparison to elec-
tronic band gaps is also useful in comparing states near the band edges and con-
tinuum. For a perfectly ordered crystal (or photonic crystal), the electronic 
(photonic) states at the band edge are propagating such that the electrons (elec-
tromagnetic fields) sample many sites. If modest disorder is introduced, loca-
lized states begin to fill in the gap so that the states just below and just above are 
localized. Although formally the disordered hetero-structures do not have 
equivalent propagating states, an analogous phenomenon occurs [22]. 

The radiation effects on Ge-doped and (Fluorine) F-doped fibers and per-
forms: the first play a crucial role in the photo sensitivity property, the second 
improves the dielectric radiation hardness even at low concentrations. Usually 
classical optical fibers for telecommunications are used in the IR, from 835 to 
1600 nm, medical application and plasma diagnostic use of visible and UV re-
gion were optical transmission is affected by many losses. Fluorine is a promis-
ing key material in optical fiber technology directed to applications requiring 
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high and stable transmission in UV and visible spectral range [23]. Photons in-
teract very weakly with transparent optical media. Due to their fast propagation 
speed, photons use for transmitting quantum information and distributing 
quantum correlations. Additionally, photons possess many degrees of freedom; 
include spatial and temporal modes, frequency, polarization and angular mo-
mentum. Photons also possess continuous quantum variables, such as the quan-
tized field quadrature, which can be utilized in special classes of information 
protocols. Silicon has a much higher refractive index than silica, leading to 1000 
times smaller wave guide bend radius compared to that in silica wave guides. 
Silicon’s indirect band gap of 1.12 eV and low intrinsic carrier concentration 
makes it transparent to photons at the telecommunication wavelength (1.55 µm) 
[24]. 

Up to now, entangled photon pairs have been generated by optical pumping 
in passive semiconductor wave guides by exploiting four-wave mixing in silicon 
or spontaneous parametric down conversion in aluminum gallium arsenide. 
Aluminum Gallium Arsenide device that emits photon pairs at telecom wave-
lengths and operates at room temperature [25]. Three-dimensional confinement 
of both electrons and holes in hetero-structures gives rise to quantum dots 
which potentially provide on-demand single-photon generation across the NIR 
range with near unity internal efficiency. Efficient photon collection represents a 
major technological challenge associated with quantum emitters. Integrated col-
lection techniques with over 98% mode coupling efficiency exist for quantum 
dots [26]. 

InGaAs/GaAs quantum dots demonstrate single-photon emission for wave-
lengths up to 1400 nm, while InAsP/InP quantum dots emission can be achieved 
across the entire telecom spectrum. Multi-photon entangled states can be gener-
ated, constituting a particularly useful resource for quantum communication. 
The combination of a diode junction and an embedded quantum dot has led to 
the demonstration of an electrically driven entangled-photon source of high 
enough quality to perform quantum teleportation [27] [28]. 

It is also found that the size and composition with alloy effect can tune the 
band-gap energy, which suggests an effective way to reach the desirable electrical 
and optical properties. Interestingly, both the size and the composition can tune 
the band-gap energy of Nano compounds. In particular, the composition tun-able 
band-gap may be a better way for wider band-gap materials [29]. Ionization po-
tential is the electric potential (V) required to separate an electron from the or-
bital system in free space with the kinetic energy remaining unchanged. Ioniza-
tion energy is the work done in removing the electron at zero temperature and is 
measured conveniently in electron volts, where 1 eV = 1.6022 × 1019 J. Screening 
(electron-electron repulsion) reduces electron-nucleus attractions in helium and 
two-electron atomic ions but ionization energies are not functions of simple 
squares. First ionization energies vary in the order B > Al < Ga > In < Tl and C > 
Si > Ge > Sn < Pb but decrease with increasing atomic number down groups 15 
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to 18. In 1930, Slater give a relation ( )2* *I R Z N= , where Z* = an effective 
nuclear charge, N* = an effective quantum number could be assigned to each 
electron and I = energy required to ionize an electron [30]. 

The photo-ionization of 3d’’ impurities in semiconductors with zinc blende 
structure is to be treated by investigating the matrix elements for electric dipole 
transitions between linear combinations of d-type one-electron wave functions 
which can be mixed with p-states and the continuum of states in the conduction 
band, i.e. Bloch functions [31]. The force attracting the electron to the nucleus 
depends upon magnitude of the core charge, and the separation of the electron 
from the nucleus. The first ionization energy will therefore be the work done 
when removing an electron from the core and so will be that needed to pull the 
electron away against the attraction from the core charge. This will not be an in-
finite quantity as the magnitude of the force falls rapidly with distance [32]. 

The ionization energy (IE) is defined as the minimum amount of energy that 
needs to be absorbed by an atom or molecule in its electronic and vibration 
ground states in order to form an ion that is also in its ground states by ejection 
of an electron. Ionization energies of most molecules are in the range of 7 - 15 
eV. The ionization cross section describes an area through which the electron 
must travel in order to effectively interact with the neutral [33]. Lebedev gave the 
radiation pressure of light in 1901. In principle, if the currents in the mir-
ror/antenna can be determined from the drive fields, then the electromagnetic 
fields due those currents can be calculated, and combined with the drive fields to 
obtain the total fields. This effect of the currents on themselves can be expressed 
mathematically as an integral equation for the currents, which takes into account 
the good-conductor boundary condition at the surface of the mirror/antenna 
[34].  

3. Methodology: Theoretical Calculation  

In this paper we are trying to give theoretical model or relation that help to con-
struct such type of material which work on difference range of frequencies that is 
produce the current or energy for all frequencies. To give the theoretical relation 
here we follow the Bohr’s relation of energy for hydrogen atom and pressure 
area relation.  

If we increase the pressure on an atom surface externally, we can decrease the 
width or the distance between two outer most orbits of an atom that is the two 
outer most orbits come closure. This shows amount of energy is required to ex-
cite electron from inner outer most orbit to outer most orbit needed less. But in 
normal condition or without applying the pressure on atom the distance be-
tween the inner outer most and outer most is quite greater then applied presure 
condition and hence the energy required to excite the electron from inner most 
outer orbit to outer most orbit needed more. 

Here the outer most orbit is last orbit of an atom when we consider the 
counting of orbit from nucleus and the inner outer most orbit is second last or-
bit of nucleus.  
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Mathematical Derivation: 
From hydrogen model we have Bohr’s energy for different orbits. Let us con-

sider the energy of valance band or energy of ground state electron is En and 
conductance band or excited state electron is En + 1.  

Now we relation En + 1 − En = hf when an electron goes from ground state to 
excited state and on coming to ground state again by emitting the energy of hf.  

Similar phenomena we are using here that is amount of energy required to go 
electron from valance band to conduct band is given by En + 1 − En = hf, Where h 
= planks factor and f = incident frequency of a photon. Let us consider, N = 
Nucleus of an atom, n = 1 is the nearest orbit of nucleus where electron is 
bounded tightly, n = 2 is orbit of nucleus where electron is less bounded then n 
= 1, n = 3 is another orbit where electron is less bounded then n = 2. In similar 
way the electron bounded is going decrease as we go far away from nucleus. As 
shown in Figure 1. 

According to Bohr’s the amount of energy required to bounded the electron 
around the nucleus is given by  

24 2

2 2 2 2

1
8

H
n

z Rme zE
n h nε

= − = −                     (4) 

where RH = Rydberg’s constant. 
We also have, Bohr’s radius  

2 2 2

2 2 0.529
4n
n h nr

zz me
= = ×

π
 

This is the distance from the center of nucleus to the orbit of an electron re-
volving around the nucleus. 

Or, 2

1 0.529

nzrn
=                          (5) 

 

 

Figure 1. Energy Level for an atom without applying the 
external pressure. 
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Now From Equations (4) and (5) we have 

0.529 H
n

n

zRE
r

= −                         (6) 

This relation shows that how much amount of energy required to bind the 
electron by proton or nucleus when the electron is at a certain i.e. rn.  

Let us consider, En + 1 is the amount of energy required to remove the electron 
from the outer shell of atom of any atom is at a distance rn + 1 then the energy can 
be obtain similar as Equation (6).  

Since we have an energy relation  

1
1

0.529 H
n

n

zRE
r+
+

= −                       (7) 

In other word, En + 1 and En is the energy level of valance band or ground band 
of orbit n and n + 1 of an atom then the transition between them is possible. If 
we consider n as ground state and n + 1 is excited state of electron in an atom 
then, Now on subtracting Equation (7) from (6) we have, 

1
1

1 10.529n n H
n n

hf E E zR
r r+

+

 
= − = − 

 
                (8) 

where hf is incident photon, which is needed to, excited an electron from one 
energy level to another that means from En to En + 1 level.  

1
1

1

0.529 n n
n n H

n n

r r
hf E E zR

r r
+

+
+

 −
= − =  × 

                (9) 

Here from Equation (9) we have an interesting relation that the different be-
tween two energy levels are related to the distance between two orbits is directly 
proportional and product is inversely related which means incident photon 
energy is directly related difference of 1n nr r+ −  it means that smaller the differ-
ence smaller the amount of energy required to excited an electron from rn to rn + 1. 
And another relation is inversely related to the product of the distance of two 
orbits from the nucleus ( 1n nr r + ). 

Since the atom is not solid that is within atom there is the space so we can 
compress the atom. Here we are studying the compression of the atom from the 
outer surface area during the compression the of an atom equal from all sides. 
the outer shell come to closure to the second last orbit or ground state orbit 
while the ground state orbit is less effect due to apply the pressure from outer 
side of atom. 

Lets Pn and Pn + 1 are the pressure applying on energy level of an atom which is 
at a distance of rn and rn + 1 from nucleus, with constant force F then pressure ex-
erted on n and n + 1 orbits.  

Then external pressure is applied on orbit of n + 1 and n orbit with constant 
force to an atom is given by 

24n
n n

F FP
A r

= = −
π

                      (10) 
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1 2
1 14n

n n

F FP
A r+

+ +

= = −
π

                     (11) 

respectively. Here negative sign in (10) and (11) implies show that force is acting 
from outside that mean in outer most orbit. Since the pressure is applied from 
outside or surface of an atom then pressure exerted on n + 1 orbit is greater then 
pressure exerted on n orbit for constant force.  

Now on subtracting Equation (10) from (11) we have, 

1 2 2
1

1 1
4n n

n n

FP P
r r+

+

 
− = − 

π  
                   (12) 

2 2
1

1 2 2
14

n n
n n

n n

r rFP P
r r
+

+
+

 −
− =  

π × 
                   (13) 

Now, from Equation (13) we have clearly, see that pressure different is directly 
related to different and inversely related to square product of distance from nuc-
leus to electron.  

( )( )1 1
1 2 2

14
n n n n

n n
n n

r r r rFP P
r r

+ +
+

+

 − +
− =   π × 

              (14) 

Now, on putting the value from Equation (9) on Equation (14), we have, 

( )( )
( )

1 1
1

14 0.529
n n n n

n n
H n n

E E r rFP P
zR r r

+ +
+

+

 − +
− =   π × 

             (15) 

Since Pn + 1 is greater than Pn then Pn + 1 – Pn must be positive which is also de-
pend up on the ( )1n nE E+ −  of Equation (15) which is depend upon (rn + 1 – rn). 

It is possible because of the atom has space according to the Ruth-er forth 
scattering of an atom. Here we can press the electron for the certain radius 
because of repulsion of nuclear. In addition, Van Der Waals forces between 
atoms are depends upon the sized of atoms that is smaller the sized smaller 
the Van Der Waals force. Also on doping the material having the greater 
atomic number decrease attraction of the electron with the nucleus that is less 
amount of energy required to remove the electron from the surface of atom or 
materials. From the above Methodology, we can decrease the work function 
of the element or compound or materials. 

4. Result and Conclusion 

Hence, from the above relation (15), pressure, energy and orbit radius we can 
change the work function of material and make them work for all frequencies 
ranges. This helps to increase the efficiency of solar cell material or similar prin-
ciple material. Once material is constructed or follows this principle, energy cri-
sis should be ended forever. In other hand, we can also say that, same materials 
can be used for different range of frequencies and extracted energy from all 
ranges radiation. Hence such material can also solve the problem of energy 
where solar radiation is absent. 
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