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ABSTRACT
A theoretical framework that may connect electrongdigm and gravitation has been
developed. In this new scenario a harmonic modtilelectron has been proposed and
has been extended to general relativistic appraadispace-time geometry.
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1. Introduction

The experimental result i] claim that two photons of same frequency can coebmn
form one photon having double the frequencylnit has been shown that two infrared
photons with same directional wave vector passmguigh frequency doubling crystal
form one green photon. Again, photons may be ofties|2-4]- right rotating and left
rotating. Therefore, helicity is +1 and -1. Thegassy+ )y =e+€, pair production in

photon-photon collision has been shown 6] where, )/ has electromagnetic wave

nature and it has no mass at rest. Butbnd € have rest masses i.e. they are stable at
rest. In this work trial would be made to findtdhe process of combination of two
photons which can satisfy the experimental re$lij&s 6] mentioned below.

Case-l: frequency of oscillation of the the congzbsystem will be double that of
interacting photons of same frequency and

Case-ll: pair production in photon-photon collisioreates the electron as shown in the
relationy + y=e+¢€. Therefore, under some conditions composed sysii#iroe stable

at rest.

2. System of electron

Photon has dual nature: particle like and like Etteomagnetic wave. Propagation of
photon means flow of energy through space time.iM\gaach photon possesses
rotational motion, each electromagnetic wave issvarse in nature so, every photon is a
system composed of three velocities: linear, rotati and that of oscillation. Hence,
oscillation is in all directions on a plane and te/e becomes unpolarized. In absence of
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rotational motion it possesses one dimensionallaticn i.e. the wave becomes linearly
polarized. Both cases are shown in figure 1.

Case-ll implies that when two photons interact vadth other or be superimposed on
each other then, under some boundary conditioresetattron is formed. This is possible
under the condition that the composed system \weilstable and independent of linear
motion. Therefore, we may assume, in the compogstdrs i.e. in the system of electron,
rotational and oscillatory motions of each propamggphoton has been composed. Also,
for simplification let, these two photons or two patarised waves are interacted
perpendicularly.

Wave with rotational
motion oscillated on

Wave without rotational motion
oscillated along X axis

VAN

¥ @

Figure 1

{a) Wave with rotational motion oscillated on XY plane
(b) Wave without rotational motion oscillated along X axis

Figure 1.
Now, for this composition, we may consider six refee frame§ S, $. S5, S, andS
where,Sis the frame of observer ar8lcontainsS,, S containsS,, S containsS;, S
containss,, andS, containsS;

Also, S and §have both their Z axes parallel aBdis rotating with an angular velocity
w about Zaxis as observed by Next, S and $ have both their co-ordinate axes
aligned parallel ané; is oscillating along Xaxis with angular frequencyw. Next, Y

axis of S and § are parallel an&; has a rotation through an angfe= 900 in X, Z,
plane

Again, S and S have both their Z axes parallel afgl is rotating with an angular
velocity w about Z axis as observed by, Slext, S and $ have both their co-ordinate
axes parallel an§, is oscillating along Xaxis with angular frequencgp.
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Now, we may transfer any coordinate frogt&@S which is effected due to composition
of four velocities. In our first order approximaticathis type of incidence is performed in
an electron. But, we have to show that

a) It supports the first experimental result iregfiency of composed system will be
double that of concerned photons.

b) Composed system has one kind of spherical hamuscillation so that, it is
existed or energy is conserved without linear nrotio

Now, coordinate transformation fromt8 S is

X = AO,RiA O X" )
Accordingly,
x) (1 0 0O Ofsiit 00O O00-19 1 O 0 it 0 0\
y| |0 cozd - sind 0 100 010 Ocas - sn ([0 O 109
z| |0 sinat cosd 0 010100 Ost aks |0 O 01D
t)lo o o 1y o oo1o0o0 0 0 0 0 0 o\f

From (2) we obtairx = =X sin’ at sindt —y sinat cost—Z silt cast,
y =Xsinat cosdt Sirit+y (coat -7 siat Siwt,
z=Xsinat cosxt -y sindt andt =1 .

Therefore, we get

X* +y®+2z%=(-Xsin’at sindt —y Sinut cost —Z simt cast ?)
+(Xsinat cosut sirit +y (coat °)-Z siat st *} X( st cab-y sih’
3)
Now, taking X + y* + z2 = R? and after some calculations one can write from (3)
RP =X’sinat +y*+Z%sinat = K *+Z %)sinat +y (4)
From, equation (4) we get table-1 and figure-1
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Table-1. Change of radial distance of a point with time period in the system

r |0 T 2T | 3T 4T | 5T 6T | 7T 8T
8 g 8 8 g g 8 8
Ry ;?2+23--2 +72 R__,:ax it et | 7 f2+2j‘2 +72 Rja, f2+2f2 +32| ¥
2 2 2 2
where,R%_ =X’ +y*+Z°.
R:
Rl =% +3'+7
2 fz + 2;‘-2 + Ez
R = : A
RL =% >
0 T/8 2T/8 3T/ 4T/ 5T/8 6T/ TI/E 8T8
Figure 2. Change of radial distance of a point with time period in the svstem

Now, from figure-2 it is clear that

i) The composed system is oscillating along radiigction. This means that within a
certain period of time, the system becomes comedeasd then expanded.

i) This oscillation is a kind of simple harmoniwtion along radial direction.

i) The frequency of this oscillation is doubleattof two interacting photons or any
point in the system about the equilibrium positfoshown in figure 2.

Therefore, with some approximations, equation fapldcement of any point in the
system of electron is

r =r,sinat (5)
where, 12 =(x2+y2+29)-(x2+2y%4+22)/2= x%22)/2, so, r,=+/(x?+z)/2  and
w, = 2w. Since (5) represents a simple harmonic osciliasio, this work is agreed with

experimental results shown in Case-l and Casedltduhe fact that energy of the system
would be conserved and frequency of oscillatiohef system would be double that of

interacting photons. It is also pointed out thateguation (1)O, and O,, are two
matrices with same rotational directions. So, litgliof two interacting photons are same

186



Harmonic Module of Electron and its Space-Time Geioyn

(say +1). Now, to get the composition of two phatof opposite helicity we have to put
—ak insteadad in one of the rotational matrices (s@y,, ).

3. Fundamental tensor in the system of electron

Our assumption that two exactly similar photonistens interacting perpendicularly
create a system (assumed spherical) oscillatimgdial direction which is an electron.
Since there is no sharp boundary of photon dutsteléctric wave form so, electron also,
has no sharp boundary. Therefore, one kind of grm@mentum tensor exists in the
space surrounding an electron. Now space-time ouated in this system will be as
shown in equation (1) which is clearly specified (). One may go to spherical
coordinate system taking =r sind cosp, Y =rsingsing, Z=rcosf andt =t in
(2). Therefore, we obtain

x=-r(sindcosp sinat simt+ Sif sip st cas+ ofs &N  ads
y=r(sinf cosp sintt coat simt+ s sim cost—- s a&in  &in
z=r(sindcox sirt coat— si@l sip sut )

t=t
(6).
But, we have line element in 4-dimentional spacesti
ds® = dx*+dy*+dz®—ct? (7)
1 00 O
which gives -|etoo
? %7901 o0
0 00 -

(8)

Now, using (6) and (8) one may get the fundameetador in the system of electron as
given below

__ox*ox°
% = o o %

9)

where,x!=x, X*=y, x} =z, x*=t andX'=r, X* =60, X*=¢, x* =T which
are specified in (6)

Since, in equation (8)g,, =0 for a¢b, g,, =9,,=gs,=1 andg,, = —c*.

Therefore, equation (6), (8) and (9) give us
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_ _,0X,  ,0Y., ,0Z, - _0x0x ayay 0z 0z
=(—=) + (=2 +(—
H ( ” ( ) (ar)’ %2556 ar a6 or 06
5. = axax ayay 0z9dz _ _ 0X0X ayay 0zoz =G, G..=3
2= or g orop orop M arot arot oror e Jm GuTOw
g =g g = (P2 (Yo, 22 g XX dydy 020z
gl4 g41’ g22 (69) ( ) ( 0) 923 aga¢ aga¢ aga¢
__ OX0X ay ay az az _

G20 = 69 ot 69 ot ag ot O =2 U2 =02

_ oy __ OXO0X 6y 6y 0zdz _ _ _
:_2+_2+_2 -
33 (a¢) ( ) ( ), Oa4 = ot awt Mat, 945 = Gass

0X,,

__0x ay
944_(0'[_) (at_) ( )

Hence, we obtain the metric in the system of edecto be
ds’ = g,,dx“dx” (10)

where,a,£=1,2,3,2anddx* =dr , dx* =d@, dx® =dg, dx* =dt .

Due to complex motion in the system of electrorcegime becomes curved. Now, using
fundamental tensor specified in (10) we get Chifistotensor, Ricci’'s tensor and
curvature invariant respectively as given below

rl,ﬁ—aﬁ'k(%g_”k Zg‘f,k ag"ﬂ) R, = %;: aarxk + s =Tl
_—aﬁRa/}
Again, Einstein’s field equation for gravity is
Ry =3 QR =KT,, an

where, Kk, g.zand T, respectively are the coupling constant, the furetaal tensor

and the energy momentum tensor in case of grasitaltifield. This equation also has
been extended to Einstein-Maxwell’'s equation farcgbmagnetic field omitting the
cosmological constant. Therefore, we may assuneetdlation in (11) to be the general
equation for electromagnetic field.
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Now, using Christoffel tensor, Ricci’s tensor andvature invariant as specified above,
we may get energy-momentum tensor of electric figldthe space surrounding an
electron as given below

1_
T = C(Ra/? _E gaﬂR) (12)

where C is the exact coupling constant for this system.

However, before ending the work we want to promopeocess by which we can find out
the energy- momentum tensor of electromagnetid fi¢la linearly moving electron.

Now, let an electron in a fram& be moving with velocityu with respect t& along
positive Z axis where, co-ordinate axes of bothmfga are parallel. Then space- time
nature surrounding the electron will be changeds Fpace-time nature will be adjusted
if we take a Lorentz transformation fron® to S. So, space-time co-ordinate
transformation in the system of moving electror b

Xi = Aj Oij(I Amorm anXp (13)

where, A;, Oy, Ry, A, O, are specified in (2) andL,, is Lorentz matrix. Now,
a b

——+0,, Where,g, is specified

equation (13) gives us fundamental tenggy = %" OxP
X“ OX

in (8).

Now, using this tensor one can find out energy-muoma tensor from equation (13).
That tensor should be the energy-momentum tenseleofromagnetic field of a linearly
moving electron.

4. Conclusion

Following conclusions may be drawn from this work:-

1. Due to superposition of two exactly similar photgrespendicularly, an electron is
created.

2. Electron is a sphere like particle, it has radiakcilation i.e. the sphere is
simultaneously compressed and expanded within taigeperiod of time. This
oscillation is simple harmonic one. But, it hassharp boundary.

3. Due to this oscillation energy in the system isssmed and it is stable. Due to
resultant motion of the system, energy momentumsaien obtained is the
representation of field and this system is the &mental particle responsible for the
concerned field.

4. But, above energy momentum tensor is obtained liygusindamental tensor in
microscopic world as discussed in the text.

5. Therefore, general relativity and particle physace strongly related in microscopic
world.
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