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Abstract

As shown, the famous formule=mc® is a direct consequence of Maxwell’s theory of
electromagnetic radiation known long before itstaken derivation by A. Einstein from the
relativistic viewpoint.

Analysis

According to Maxwell’s theory of electromagoetadiation the momentum carried by
electromagnetic energy of a quantgys E/c.

Let E is the energy of emitted photon (quantum of etenagnetic radiation). The
guestion is: ,What is the amount of mamsreleased of a body by emission of a photon, so
what massn is transmitted by a photon with its enei&y‘ The photon momentum = E/c
according to the Maxwell theory. As this photonriear the emitted mass by the speed, so
the momentum of transmitted massms, which corresponds to the photon momentifr
where:

E/c =mc
E =nfc

The released (lost) mass corresponds to the emitted energy?. It is evident that the
photon is a basic structural unit of matter exgsiim a form of free energy or bind energy in
material particles and interactions. It is strantdpat physicists do not try to search for the
essence of a photon and so discover the basictigtuianit of mater and energy. In my
monograph ,God and the Universe“ [1] the bipokau&ture of a photon is disclosed causing
the photon pulsation (vibration) and being the dasillding block of mater — energy — space.

The above short analysis proves that Maxwell tisie father of the relation of mass-energy
equivalence. This relation was known for his cormgeraries and many of scientists were
fascinated by the fact, that a huge amount of gneag be released from a small mass. This
relation was presented and published in variousimes by scientists, as mentioned in
Wikipedia, like S Tolver Preston (1875), J. Thom$&b881), Oliver Heaviside (1888), George
Searle (1897), Wilhelm Wien (1900), Max Abraham 2B Hendrik Lorentz (1904), F.
Hasenohrl (1904). Henri Poincaré (1900) used thpressionm=E/c’ for the mass of
electromagnetic energy. Olinto de Pretto (19033@méed a mass—energy relation in the exact
form. De Pretto's paper received recent press ageewhen Umberto Bartocci came to the
conclusion that Einstein was probably aware of Bt&'s work.

As Einstein was also fascinated by this retatkmown already in his period, he tried to
derive it from the relativistic viewpoint, but hailed as shown by the following analysis.



Einstein presented the derivation of the fagnfmumula in his article ,Does the Inertia of
a Body Depend Upon its Energy Content@iblished on September 27, 1983he Annalen
der PhysiK1].

Einstein’s derivation:

Let a system of plane waves of light, refertedhe system of co-ordinates possess the
energyL ; let the direction of the ray makes an angleith the axis ok of the system. If we
introduce a new system of co-ordinates moving imoam parallel translation with respect to
the system at rest along the axisxafith the velocityv, then this quantity of light measured
in the moving system possesses the energy

L* = L (1-(v/c)cose)/(1-v?/c?) 2
wherec denotes the velocity of light.

Let there be a stationary body and let itsgyneeferred to the system at restige Let the
energy of the body relative to the system movintphe velocityv, beHo.

Let this body send out, in a direction makamganglep with the axis ok, plane waves of
light, of energy’2L measured relatively to the system at rest and [mameously an equal
guantity of light in the opposite direction. Mearilgtthe body remains at rest with respect to
the system at rest. If we call the energy of thdybafter the emission of ligHE; or Hy
respectively, measured relatively to the systenesttor the moving system respectively, then
by employing the relation given above we obtain:

Eo= E1+ YL+ Y5l (1)
Ho= Hy + %L (1-(v/c)co®)/(1-V?/cA) 2 + 1oL (1+(vic)cop)/(1-VA/c?) 2 =
= H + L/(1-v¥cA)H? 2)
As H — E can only differ from the kinetic energg by an additive constarnt, the

difference between kinetic energies of a body wetspect to the moving system before and
after emission of light is:

Ko- K1= Ho- Eg - (H1i— E1) = L(1/(1-VA/A)Y2= 1) (3)

The kinetic energy of the body with respect toving system diminishes as a result of the
emission of light. Neglecting magnitudes of fouatid higher orders we may place

Ko- K1= ¥(LIP)V? (4)

From this equation it directly followsif“a body gives off the energy L in the form of
radiation, its mass diminishes by L/c2 The fact that the energy withdrawn from the body
becomes energy of radiation evidently makes ncedfice, so that we are led to the more
general conclusion th#tte mass of a body is a measure of its energy-conte



Comments to Einstein’s invalid derivation:

Let us look at the error in Einstein’s derigatiand conclusion. The equation (2) means
that the emitted energy increases from the vhlte the value./p with respect to the system
moving with a uniform velocity, wherep=(1-v*/c?)"?. According to Einstein, the increase of
emitted energy of a body. = L/p — L = L(B?~1) means at the same time the decrease of its
kinetic energy with respect to moving systém- K; = L(1/(1-v¥c?)¥? - 1) = L$-1) =AL.

As the velocityv does not change, the correct conclusion is thatadhditional loss of kinetic
energyA(mv?)/2 can only be the consequence of the relativistisstdecreasdm of the
body with respect to the moving system, where:

Ko- K= Amv?/2 (5)
By accepting the formulB=mc®we have:
Am = (L(1/(1-V#c?)Y? - 1))1é (6)
But according to Einstein’s mistaken conclastas:
Am = L/c? (7)

The difference between the correct (6) andrmous (7) formulas is principal. The
relativistic loss of masam corresponds only to the decrease of kinetic enefgg body
corresponding to the additional increase of emidrdrgyAL towards the moving system,
but not to the whole emitted enerfiyas Einstein erroneously concluded. The difference
between the relations (6) and (7) is evident: & $ipeed of a moving systenwvis0 (system is
at rest towards the emitting body), the correctliss Am = 0, but notAm = L/c? as Einstein
received.

Einstein’s declaration, that the differetice— K; is a result of the whole emitted energy
L, is a crucial moment of his failure leading toahd deduction, that mass diminishes by
L/c?, which have no relation to his really derived §adtle could only compare the loss of
relativistic massAm with the increased energyL thanks to relative velocity of moving
system with respect to the emitting body. By thisrect approach, Einstein could never
derive the famous formula.

In order to obtain the famous formula, Einsteansformed the relationl = L(p~1) to
the relationAL=Lv %(2c®) by the procedure of neglecting magnitudes of ttoand higher
orders, which is inadmissible for the relativistinditions, as the differenad_=L( p*~1) can
be remarkable only by high speed<lose to the speed of ligktand, at these speeds, the
correct formulaAL=L(p*-1) gives quite different results than Einstein’s vgrdiormula
AL=Lv %(2J).

Example:The excited proton with a velocity @f= 0,9cemits two photons of total energy
L in two opposite directions, so that the emittedrgy increases fror to L/ .

According to the correctly derived formulagetimcrease of emitted energy of a proton, as
well as the decrease of its kinetic energy,Ak:= (Ko — K;) = 1,294L According to the
wrong modified formula it is\L = 0,405L. The correct result is three times bigger than the
wrong one. If the speed of a protonviss 0,99¢ the correct formula gives the resalt =



6,09L while the wrong oneAL = 0,49L, so the correct result is twelve times bigger ttran
wrong one.

Saying that the formulaSL=L(p*~1) and AL=Lv %(2¢%) are equivalent at the small
speeds, both giving results close to zero, isal faistake, as the formulsL=L( p*-1)is not
received for low speeds of classical physics, bst for relativistic effects, what means, that
using the deformed formuleL=Lv %(2c?) for relativistic purposes gives totally wrong uks
and so is unacceptable.

The above results deny the correctness oft&ims derivation of the famous formula
E=mc?.

Conclusion

The formulaE=mc? is classical and non-relativistic. Einstein’s cos@n about mass-
energy relation has no validity because of its lidveerivation, what disqualifies him as an
originator of the famous formula.
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