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Abstract

The void space does not have any meaning as itself. The space exists only when a
particle (mass particle or a photon -or any other boson-) occupies it. This means, if new
particles appear in a region of space, the quantity of space increases in that area,
creating distortions in that area of space, distortions that we call gravitation.

The photons transmit the electromagnetic field using their energy. But in parallel, they
create new space by its existence itself. If a particle emits photons, apart from the
electromagnetic field, creates space by the new space occupied/created by the photons
emitted. This new space creates distortions that correspond to gravitation effects. We
will see, that the space created by a photon (and any other elemental particle) is related
to the Planck length constant.

Following the model and using only geometric and electromagnetic calculations we will
arrive to the factor Gm/c’r for distortions of space caused by a mass. We will see that
this is exactly the factor predicted by the Schwarzschild equation of general relativity.

Also, following the model and using only geometric and electromagnetic equations, we
will arrive to the factor 1/y1- v*/c¢® as the relation between a moving mass and a
motionless mass. The same relation predicted by special relativity equations.

Besides, the immediate question using this model of how it is possible that particles
have different masses and charges will be answered.
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1. Definitions
For this paper, we will use these properties of photons:
-The energy of a photon [1]:
E.=hv (1)
-The linear momentum of a photon is [2]:

_hv
c

Py 2)

-They create/occupy space. The space created by a photon (elemental particle) has a
radius equal to the Planck length [3] multiplied by the square root of 2m :

WG | hG
= [T = 4051E-35m  (3)

re=v2mnl,=v2n
2mc c

We will see that the electromagnetic and the gravitation calculations will validate this
value.

The space occupied/created by the photons is the added value of this paper and will be
verified during the paper. The rest of the parameters are completely validated by the
science community. The references are indicated by [] and are mentioned in the
corresponding chapter of this paper.

2. Electromagnetic equation

In our calculations we will use an electron A as an elemental particle emitting photons.
Another electron B will receive them.

We call % the number of photons per second emitted by the electron A. This

magnitude is a statistical mean of the number of photons emitted by A during a period
of time.

Considering this, the number of photons per second received by the electron B at a
distance r of A is just by geometrics:

dn 43'51‘?
dt 4nr’

“)

. . dn .
As we have done with the number of photons emitted per second @ we consider a

statistical mean value of the frequency of these photons that we call v . With this
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frequency v we can assign a mean value of the linear momentum (2) or of the energy
(1) of these photons.

If we multiply the number of photons per second received by the electron B by its linear
momentum, we have the total linear momentum received by the electron B per second.

dn4nr; hy
dt 4xr® ¢

(&)

The linear momentum change per second is by definition the force that the electron B is
subject to. This force is caused by the energy-momentum of the photons received, this
means, it has to correspond exactly with the electromagnetic force.

It is possible to work also with energies instead of momentums, you can check another
derivation of this, in Annex 1, getting exactly the same result, as you can check.

We know by literature [4] that the electromagnetic force provoked by the electron A to
electron B at a distance r is equal to:

F,=—L1 ¢
M 4me, r?

Where e is the elemental charge of the electron and ¢, 1is the vacuum permittivity.
If we equal both equations (5) and (6):

dndarihy_ 1 et o
dt 4nr® ¢ 4me, r?

we get:

dn 4nr?hv 32
i w Y

We will come back to the implications of this equation later.

3. Number of photons emitted using the concept of mass

A particle that is continuously emitting photons should recover this energy to keep its
own energy mc> . The way of recovering it, is absorbing continuously photons to
recover the energy of the ones that is emitting.

The maximum energy of the photons that can be emitted in a period of time (the period
of the photons) has a limit, the total energy of the particle mc® . Considering that the
particle is always emitting the maximum number of photons that is able to, we have:
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Using the relation between period and the other parameters of the electromagnetic
radiation [9]:

dnc, _dnl dn

_ _ 2
Exhv_dtvh\/—gh—mc (10)
dn_mc )
dt h

We will validate this equation with the subsequent results that we will obtain later.

4. Distortion of space created by the photons

As commented in the abstract, the photons occupy space and it is this space the one that
creates/transmits gravitation. I have to remark here that we have not used any
gravitation or general relativity formula to get here. And we will not do it in this point
also.

We will calculate the distortion of space created by the photons emitted by the electron
A affecting the electron B, only by geometric relations. This means, we will calculate
the ratio between the new space created (the space occupied by these new photons)
compared with the existing one (the ratio of the new space compared to a perfect
Euclidean one).

We know, that considering only the space distortions caused by the electron A, the
space is perfectly Euclidean at infinity [5]. So, we will calculate the total of photons
emitted from electron A from infinity to the position of electron B at r. And we will put

the ratio between the space generated by them to the Euclidean space. For that, we will

2
nry

2

use the ratio of sphere surfaces for all the photons from infinity to r. This is:

4ntr

r 4 r2 r 4 r2 r 4 r2 r 4 r2 r2
A2t g A 2T g dr_ A0 2T At dn 2T g, _Llpdn
~ dt Anr > dt 4nre dr L dt 4ar dr » dt 4ntr- C cr dt

dt _-1 . e .
The value of E:T is because the photons are moving in direction opposite to the

integral.

Now, we substitute the values of r, using (3) and Z—’Z using (11):

1rjdn_1 hG mc’_1 Gm

= 13
crdt cr4nxc® h r4nc2( )
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So the ratio of the new space created compared to the Euclidean space is:
= a4
c’r

I repeat again. We have not used any formula regarding gravitation or general relativity
to get this result. Just electromagnetic formula and geometrics. By geometrics we have
considered that the photons occupy space. And we have calculated how this new space
distorts the existing one.

5. Gravitation. General relativity, Schwarzschild equation.

For this chapter we will start from the beginning and we will not use any of the results
seen before.

We will use general relativity, more specifically, Schwarzschild equation [5]. According
this equation, the space distortion by a point mass is:

ds?=- [ 1- 29 | ge2e| — 1 \ar? +r2sen?0dv? +r2de> (15)
cr . 2Gm
c’r

In an instant of time and in radial direction we have:

1 ds 1 Gm
ds’=| ——|dr?* == | ~ 1+ 16
L 2Gm dr \/1_ 26m” Ty 19
c’r c’r

The first element 1 represents the no distortion (Euclidean space). So taking only the
relation for the distortion part (the difference with the Euclidean space) we have:

ds Gm
== m a7
a2, (17

This equation is exactly the same as (14). And remember that for equation (14) we did
not use anything related to general relativity or gravitation. Just electromagnetic
equations and geometrics (space occupied by the photons).

This last equation (17) validates the model proposed (the space created by the photons
emitted by particles is the one that distorts the Euclidean space).

But we will go even further.
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6. Changes on a moving object

If the particle emitting photons is moving, according special relativity [6], the frequency
of the photons emitted is reduced by the factor:

\/1- % (18)

This means the energy and momentum of the photons will be reduced by that same
factor (18). So the electromagnetic field should be reduced by the same factor. But this
does not happen.

We will study this phenomenon and let's see how this revalidates once again this theory.

We have equation (8):

dn 4nr?hv ez
i w

So we can write it in the form:

dn, 4mr:hv, e>
@ < u 1

where

nO . . . .
I is the number of photons emitted per second when the electron is motionless.
v, The frequency of the photons when the electron is motionless.

But also, the electron fulfils the equation (8) when it is moving at speed v, this means:

dn, 4mrihv, e*
@& ¢ 5 @0

where:

n
d_tv the number of photons emitted per second when the electron is moving at speed

V.

© 2015 Jesus Sanchez
jesus.sanchez.bilbao @ gmail.com
6/11



v, The frequency of the photons when the electron moves at speed v.

By special relativity [6] we know that:

2
vvzvo\/l— <@l
C

So, (20) can be written as:

dn 4nr2hv \12 e2
V_g P —
m . \/1 yCiat (22)

Dividing equation (22) by (19), we get:

This means, the number of photons emitted should increase by the inverse of the factor
(18) when the electron is moving at speed v.

Now, we call m, the mass of the elctron when it is motionless. And we call it m
when it is moving at speed v.

1%

Coming from equation (11):

dn mc®
—=— (11
dt h (D

We can derive:

2

dn, myc
" e
and

dn, m,c’

i n P

And applying (23) to (25):

1 dno_mvc2
2 dt h

-2
Cc

(26)
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Dividing (26) by (24) we get:

@

We have obtained this equation increasing the number of photons emitted by the
electron to be able to keep the electromagnetic field.

And we have arrived to an equation that was calculated in special relativity in a
completely different context. It was obtained to keep the speed of c constant in a
moving object [7], not taking into consideration anything related to the number of
photons emitted or its energy.

So the consequences of the explained theory based only in electromagnetic forces and
geometrics are completely coherent with already known formulas regarding special
relativity, as seen in this chapter (and general relativity as seen in chapter 5).

© 2015 Jesus Sanchez
jesus.sanchez.bilbao @ gmail.com
8/11



7. Conclusions

We have shown that the model of the photons transmitting the gravitation solely by the
space occupied by them is completely coherent with the transmission of the
electromagnetic field created by the photons and its energy.

The mass (space created by the particle) is proportional to the number of photons
emitted. And the electromagnetic field is proportional to the energy of all the photons
(the number of photons multiplied by the energy per photon).

We have discovered that the space occupied by an elemental particle (specifically
photons) has the radius of the Planck length multiplied by the square root of 2w .

Following the model and using only geometric and electromagnetic calculations we
have arrived to the factor Gm/c’r for distortions of space caused by a mass. We have
checked that this is exactly the factor predicted by the Schwarzschild equation of
general relativity.

Also, following the model and using only geometric and electromagnetic equations, we
have arrived to the factor 1/v1- v*/¢® as the relation between a moving mass and a
motionless mass. The same relation predicted by special relativity equations.

Meaning that this model is compatible and has been validated by electromagnetic
equations, gravitation (general relativity) equations and special relativity equations.

The concept of the mass creating space in its surroundings has been already explored
before [10] [11].
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Annex 1. Electromagnetic equation, using energies instead of linear momentum

We will consider again an electron A as an elemental particle emitting photons. Another
electron B will receive them.

We call % the number of photons per second emitted by the electron A. This

magnitude is a statistical mean of the number of photons emitted by A during a period
of time.

Now, we calculate how many photons has received the electron B to go from infinity to
its current position at a distance r of A.

r

T dndnr; . dndmnr; dn 4nr; Ldt _ " dndmnri1, 171 dn
[ o-—Ldi=[ ==—2Ld j —1Ld - [ L =dr==L22
~ dt 4r » dt 43-[r - t4g-cr dr » dt 4nr° cC cr dt

d _-1 . e .
The value E:T is because the photons are moving in direction opposite to the

integral.

If we multiply the number of photons received by B by its energy (1), we get the total
energy received by B. For this, we will use the frequency v as the mean frequency of
these photons.

2
1rdn
———hv (28

rodt (28)
We know by the literature, that the electromagnetic energy of a charged particle B
because of being at a distance r of another charged particle A is [8]:

1 2
= — (29
dme, r @9

em™

Where e is the elemental charge of the electron and ¢, is the vacuum permittivity.

If we equal both equations (28) and (29):

2
Ldnlip,- 1 € (3
cdtr 4me, r
we get:

dn4nrihv >
d_’z—f:e_ (8)

That is exactly the equation (8) as obtained in chapter 2 using linear momentum instead
of energy.
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