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Abstract:
In a previous paper, | have proposed that the foodenature are manifestations of a basic force tha
exists as reaction to motion. In this paper, | gtextheoretical proof for that proposal by derivingm
it (i) The classical radius of electron (ii) Thdation between magnetic and electrostatic constants
(iii) A ‘common constant’ and a ‘common equatioot fall forces. Moreover, the ‘equality of inertial
and gravitational masses’ and ‘why a unit pole doasexist’ are explained based on that proposal.
Based on these, | claim that the problem of unificaof forces stands resolved.
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between electrostatic and magnetic constants, Gterial and inertial mass

Introduction:

The classical concept is that bodies possess fance hence interact; however, a clear
physical definition of force is absent. So, as alification, it was proposéd that motion is
the basic property of matter, and force is reactiomotion. If that argument is correct, then
it should be possible to calculate the variousdsrasing a common constant and a common
equation, and also, it should be possible to arsiveome existing relations using the new
concept. If some existing problems get resolvech@lwith this, the new concept will be
more credible. Such possibilities are exploredhils paper. The explanations are based on
classical concepts that agree with our common seregerally, Quantum Mechanics and
Relativity Theories of Einstein are completely igeah

Forces of nature — the new proposal:

The fundamental particles move at the speed of, lmyid the reaction to this motion creates
the forces of nature; so both energy and forceequal to m&2 — it is convenient to express
force in energy units, and in all force equatiaifs(distance-square) can be replaced by ‘d".
When an electron-positron péiris formed from fundamental particles, energy remai
divided equally as internal vibrations and speedj #orce remains divided equally as
electrostatic force and gravity. Thereafter, gnawand electrostatic force act as separate
forces, and are conserved separately; gravity depem speed, and electrostatic force
depends on internal energy (potential energy). Mlodion of an electron creates magnetic
force, and there is a corresponding decrease e@ldtdrostatic force. Magnetic force depends
on both the potential energy and the speed. Theeabluee are the only ‘real forces’ of
nature; and energy acts as repulsive ‘pseudo-fofaetigravity}"). The so-called strong
nuclear force is gravity at the level of electroasd the weak nuclear force is a pseudo-force.



For each interaction, the body contributes halfftdree required, and thus force is used up,
as the fundamental particles integrate. Field s the availability of force; if no force is
available, the body will not have any fields.

. Unit charge and unit pole:

The natural energy of any body is #2cand the speed limit is ‘c’. Any change in theryy
possessed will create potential states. Chargeesepts the potential state of particles.
Electrons and positrons have the same internalggnbut positron is slightly heavier, and
thus, electron has excess energy and positronhzatage of energy. So they have potential
states, but the states are opposite in naturehasi@ negative charge and the other, a positive
charge. Unit charge represents the potential en@ntgrnal energy) of electron/positron, and
is not arbitrary; it is equal to half the naturakeegy. Or the energy of unit charge is?Mc
where ‘m’ is the average mass of electron/posittha; energy works out to 2.0475x10.
Electrostatic force is due to this energy, andrtteximum force that can be exerted by an
electron is m@4.

Magnetic force is due to the motion of ‘unit chdr@t of electron), and the force created is
equal to the kinetic energy of the unit charge. Weximum kinetic energy possible = the
maximum magnetic force = the energy of the unitrgha the maximum electrostatic force
= mc?/4. The maximum kinetic energy is attained when gspeed is ‘c’, and so the ‘mass
equivalent’ of unit charge is m/2. At the speed light, the whole electrostatic force

manifests as magnetic force, and thus the eledrdaprived of its electrostatic field.

The present theories cannot explain the arbitratyersof unit charge, and so the possibility
of the existence of a unit pole having some anjitv@alue is not ruled out. But, as has been
shown above, unit charge represents a ‘fixed amotiehergy’, and is not arbitrary. When
an electron is created, a positron is simultangoastated, and they exist as distinct units.
The motion of ‘unit charge’ creates magnetic foraad the north and south poles exist
simultaneously as long as the motion continuegh8&@ cannot be any unit poles.

. The classical radius of electron:

The ‘classical radius’ can be regarded as the hptugsical radius of electron, and can be
derived from the new concept. As explained, grasitg electrostatic force, available to an
electron, are equal to 4. When two electrons touch each other, the firtee maximum,
and so the force between them is’f2cthe available force two electrons. If G andr& the
gravitational and electrostatic constants, ‘r’, thdius of electron, and ‘e’ the unit charge,

We get, Gm2r = Eé2r = mél2 (i)
So, r = E#m
= (U4 (€Ime®) ... ‘m’ = me nearly

The above equation for the radius of electron & dhme as the existing equation used to
calculate the ‘classical radius of electron’. Tlygi&ion has now been obtained based on the



concept that force is reaction to motion, and frsvides theoretical proof for that concept.
However, to justify the argument that the classrealius is the actual physical radius of
electron, some correlation with the sizes of prand neutroff is required.

. A common constant for the forces:

From equation (i), we can get the equation for ghavitational constant of electroG=
rc?/m = 2.7782x1% m’kgs. The constant ‘G’ is speed (energy) dependent,isumiirectly
proportional to the square of the speed. Sincepleed and internal energy of an electron are
equal to m&/4, the speed equivalent of bothdgvz . So the above obtained value is for that
speed, and the constant for any speed can be a@duFrom equation (i), G E€; so we
can use G and the ‘mass of electron’ (in placehafge) to calculate electrostatic force, and
G/ to calculate magnetic force. Thus we get a spepeulent common constant, ‘G'.

When electron-positron pairs integrate, force amefgy are used up. But the force used need
not be equal to energy used at any level; andatiects the force constant. However, the
energy of unit charge is unaffected, and so thevalmnstant is valid for electrostatic
interactions in all large scale structures. Indase of gravity, the constant is different at each
level, and is theoretically deducible from the ad@ommon constant. The strong nuclear
force is gravity at particle level, and can be ghllted using the above value of G. How
gravity becomes very weak in the case of bodies HRrth will be explained in a separate
papel. The gravitational and magnetic constants vari sfteed; so the speed factor should
be included either in the constant or in the fargaation.

. The relation between electrostatic and magnetic catants:

It may be noted that the existing magnetic constarfor unit speed (drift velocity) of
electrons, whereas the electrostatic constanty@aiaed before, is for the speegdv2 . That

is why magnetic constant appears to be very sialexplained, the magnetic force created
by unit charge moving at speed ‘c’ is & So, the magnetic force between two unit charges
remaining in contact and moving at speed ‘c’ wal équal to the sum of the forces created.
The constant for the speed ‘c’ is fMavhere M is the magnetic constant for unit sp&Ssl.
using mass in place of charge we get the relation,

(Mc®) m%2r =2mé/4
So, MS& =réifm =G ..o from equation (i).
M =G/é  (if mass is used)
=E/é  (if charge is used)

Thus we get the existing relation that the ele¢atis constant is <ctimes the magnetic
constant; and this provides proof for the new cphcehis relation is valid for any arbitrary
unit charge,rrespective of its energy. This relation is true €lectromagnetic radiations,
indicating that electromagnetic radiations areastre of fundamental particles which acquire
a variable charge due to the peculiarity of thedtion, as proposed in a previous péaper



7. A common equation:
Since the forces of nature are manifestations ®sdme basic force, mass should be used in
all cases to calculate the force. At present, we alsrge for calculating electrostatic and
magnetic force. By using charge, we are actuallpgus relative value for mass, and the
difference is adjusted in the constant. In the adssectrons, this does not create any error.
However, in the case of proton, this seems to ltagated a serious error. Proton is nearly
1837 times heavier than electron, but its accepaeddis, based on force calculated using
charge, is nearly 1/3 of electron. This anomaly banremoved by using ‘mass’ and the
‘common constant’. As force is conserved like egeiigis more meaningful to calculate
force in energy units. A modified equation thatarporates different speeds and hence
different constants of interacting bodies has hgiean in a previous papér it can be used
as the common equation for all forces, and is ghwow.

F=Y12 1 % ox——
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8. Equality of inertial and gravitational masses:
The concept that force is reaction to motion (epermmediately leads to the conclusion that
inertial and gravitational mass are not just prapoal, but are equal. Had Newton thought
of such a possibility, he would have instantly dedl force using his third law of motion, and
the history of physics would have been differerdwNhat the proposed concept is supported
by theoretical proof, the long-standing problem barregarded as resolved.

9. Conclusion:

It has been shown that gravitational, electrosttit magnetic forces can be calculated using
mass, a common constant and a common equation, bassd on the concept that force is
reaction to motion (energy), these three forceehmen complete unified. The deduction of
‘the classical radius of electron’ and ‘the relatibetween electrostatic and magnetic
constants’ provides theoretical proof for the abowacept. The explanations ‘why inertial
and gravitational masses are the same’ and ‘whiypole does not exist’ provide further
credibility to the concept. However, the proposhat strong nuclear force is gravity’ and the
prediction ‘that proton has a larger size’ reqtiineher theoretical validatid#i**!.
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