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Abstract: In his paper, Einstein derived DL¼Dmc2 (light energy–mass equation). It has not been

completely studied; it is only valid under special conditions of the parameters involved, e.g.,

number of light waves, magnitude of light energy, angles at which waves are emitted and relative

velocity v. Einstein considered just two light waves of equal energy, emitted in opposite directions

and the relative velocity v uniform. There are numerous possibilities for the parameters which were

not considered in Einstein’s derivation. DE¼Dmc2 is obtained from DL¼Dmc2 by simply

replacing L by E (all energy) without derivation. Fadner [Am. J. Phys. 56, 144 (1988)] correctly

pointed out that Einstein neither mentioned E or DE¼Dmc2 in the derivation. Herein additional

results are critically analyzed, taking all possible variables into account. Under some valid

conditions of parameters, DL¼Dmc2 is not obtained, e.g., sometimes the result is Ma¼Mb or no

equation is derivable. If all values of valid parameters are taken into account, then the same

derivation also gives L/Dmc2 or L¼A Dmc2, where A is a coefficient of proportionality. Thus,

Einstein’s derivation under valid parameters also predicts that energy emitted may be less than or

more than DL¼Dmc2. VC 2013 Physics Essays Publication.

[http://dx.doi.org/10.4006/0836-1398-26.4.509]

Résumé: Dans son article Einstein a dérivé DL¼Dmc2 (équation énergie de la lumière-masse). Il

n’a pas été complètement étudié, il n’est valable que dans des conditions particulières des

paramètres intervenants, par exemple nombre d’ondes de la lumière, grandeur de l’énergie

lumineuse, angles d’émission des ondes, et vitesse relative v. Einstein a considéré seulement deux

ondes lumineuses d’égale énergie, émises dans des directions opposées et la vitesse relative v

uniforme. Il existe de nombreuses possibilités pour les paramètres qui n’ont pas été pris en compte

dans la dérivation d’Einstein. DE¼Dmc2 est obtenu à partir de DL¼Dmc2 simplement en

remplaçant L par E (toute l’énergie) sans dérivation. Fadner [Am. J. Phys. 56, 144 (1988)] a bien

souligné que Einstein ni mentionne E ou DE¼Dmc2 dans la dérivation. Ici des résultats

additionnels sont analysés en critique, en prenant en considération toutes les variables possibles.

Sous certaines conditions valides des paramètres on n’obtient pas DL¼Dmc2, par exemple parfois

le résultat est Ma¼Mb ou aucune équation peut être dérivée. Si toutes les valeurs de paramètres

valides sont prises en compte, alors la même dérivation donne également Dmc2 / L ou L¼ADmc2,

où A est un coefficient de proportionnalité. Ainsi, la dérivation d’Einstein sous des paramètres

valides prédit également que l’énergie émise peut être inférieure ou supérieure à DL¼Dmc2.

Key words: Einstein; Inter-Conversion of Mass and Energy; DL¼Dmc2; September; 1905 Derivation; Limitation of

DL¼Dmc2 derivation.

I. DESCRIPTION AND CRITICAL ANALYSIS
OF EINSTEIN’S THOUGHT EXPERIMENT

In Einstein’s derivation the basic equation is

‘� ¼ ‘
1� v

c
cos /

h i
ffiffiffiffiffiffiffiffiffiffiffiffiffi
1� v2

c2

r ; (1)

where ‘ is the light energy emitted by a body in frame

(x, y, z) and ‘* is the light energy measured in system

(n, g, f), and v is the velocity with which the frame or system

(n, g, f) is moving. This is the equation for the Doppler prin-

ciple for light for any velocity whatever.1 Equation (1) is

based upon the constancy of the speed of light and c is the

maximum limit for the speed of any particle. Einstein’s per-
ception: Let a system of plane waves of light, referred to the

system of coordinates (x, y, z), possesses the energy l; let the

direction of the ray (the wave-normal) make an angle u with

the axis of x of the system.2,3 Energy is a scalar quantity,

having magnitude only, but according to Eq. (1) it depends

also upon angle.

Introduce a new system of coordinates (n, g, f) moving

in uniform parallel translation with respect to the system

(x, y, z), and having its origin of coordinates in motion along

the axis of x with the velocity v. Thus, v is the relativea)ajay.pqrs@gmail.com

0836-1398/2013/26(4)/509/7/$25.00 VC 2013 Physics Essays Publication509

PHYSICS ESSAYS 26, 4 (2013)

http://dx.doi.org/10.4006/0836-1398-26.4.509
http://dx.doi.org/10.4006/0836-1398-26.4.509
http://dx.doi.org/10.4006/0836-1398-26.4.509
http://dx.doi.org/10.4006/0836-1398-26.4.509
http://dx.doi.org/10.4006/0836-1398-26.4.509
http://dx.doi.org/10.4006/0836-1398-26.4.509
http://dx.doi.org/10.4006/0836-1398-26.4.509


velocity between system (x, y, z) and system (n, g, f). The

body which emits light energy is considered stationary in the

system (x, y, z) and also remains stationary after emission of

light energy in the system (x, y, z).

Let E0 and H0 be the energies in the coordinate system

(x, y, z) and system (n, g, f), respectively, before emission of

light energy. Furthermore, E1 and H1 are the energies of the

body in both systems, respectively, after it emits light

energy. E1 and H1 include all the energies possessed by the

body in the two systems (see Table I).

Einstein supposed that a body emits two light waves,

each of energy 0.5 L, in system (x, y, z), where total energy is

E0. Thus, Energy before Emission¼Energy after emission

þ0.5 Lþ 0.5 L,

E0 ¼ E1 þ 0:5L þ 0:5L ¼ E1 þ L: (2)

Energy of body in system (n, g, f),

H0 ¼ H1 þ 0:5bL 1� v

c
cos /

� �
þ 1þ v

c
cos /

� �n o
; (3)

where

b ¼ 1ffiffiffiffiffiffiffiffiffiffiffiffiffi
1� v2

c2

r ; (4)

H0 ¼ H1 þ bL; (5)

or

ðH0 � E0Þ � ðH1 � E1Þ ¼ L½b� 1�: (6)

Einstein maintained that

ðH0 � E0Þ ¼ K0 þ C ¼ Mbv2

2
þ C

ðH1 � E1Þ ¼ K1 þ C ¼ Mav2

2
þ C:

Einstein defined C as an additive constant which depends on

the choice of the arbitrary additive constants of the energies

H and E. The arbitrary additive constant C is regarded as

equal in both cases. The kinetic energy of the body before

emission of light energy is

K0 ðMbv2

2
Þ and kinetic energy of the body after emission

of light energy is K1 ðMav2

2
Þ,

K0 � K1 ¼ L
1ffiffiffiffiffiffiffiffiffiffiffiffiffi

1� v2

c2

r � 1

8>><
>>:

9>>=
>>;
: (7)

Einstein considered the velocity in the classical region and

applied the binomial theorem,

K0 � K1 ¼ L 1þ v2

2c2
þ 3

v4

8c4
þ � � � � 1

� �
: (8)

Further Einstein cited,3

…Neglecting magnitudes of the fourth (v4/c4) and higher

orders (v6/c6, v8/c8…), we may write

K0 � K1 ¼ L
v2

2c2
; (9)

Mbv2

2
�Mav2

2
¼ L

v2

2c2
(10)

or

L ¼ ðMb �MaÞc2 ¼ Dmc2 (11)

or

Mass of body after emission ðMaÞ

¼ Mass of body before emission ðMbÞ �
L

c2
… (12)

Then Einstein generalized the result to all energy and called

the mass of a body the measure of energy content (all energy

that is included in a collection). Fadner4 has mentioned that

in his paper Einstein neither wrote E¼Dmc2 nor E. Hetcht5,6

maintained that Einstein never derived his mass–energy

equation scientifically. It is thus generally concluded that

Einstein’s statement means E¼Dmc2. However, it is merely

speculation. It can be obtained by replacing L (light energy)

by E (energy-content or all energy). Einstein wrote

E ¼ ðMb �MaÞc2 ¼ Dmc2 (13)

or

Mass of body after emission ðMaÞ

¼ Mass of body before emission ðMbÞ �
E

c2
: (14)

When energy is emitted, the mass decreases. Thus, Einstein

did not differentiate between Light Energy and other forms

of energy in the derivation. Dmc2 is a measure of kinetic

energy. Einstein’s speculation produced his erroneous con-

clusion that the total energy of a body is also given by the

quantity Dmc2
.

A. General comments regarding the classical region
of velocity (not given by Einstein)

Einstein’s derivation also produces the most mysterious

situation in science. This is explored below, with the help of

the relativistic variation of mass equation,7–14

Mmotion ¼
Mrestffiffiffiffiffiffiffiffiffiffiffiffiffi
1� v2

c2

r : (15)

TABLE I. Energies emitted before and after by the body in Einstein’s

September 1905 derivation.

No. System (x, y, z) at rest System (n, g, f) moving with velocity v

1 Before emission E0 Before emission H0

2 After emission E1 After emission H1
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Let the velocity be in the classical region, i.e., 1 m/s

(3.6 km/h), then there is no increase in the mass of an object

moving with this velocity. The speed of an aeroplane is over

400 km/h, and no increase in mass is observed.

Mmotion ¼ Mrest 1þ v2=2c2 þ 3v4=8c4 þ � � �
� �

(16)

(i) If v¼ 0, then,

Mmotion ¼ Mrest:

(ii) If v¼ 1 cm/s (0.036 km/h), then,

Mmotion ¼ Mrest

�
1þ 5:55� 10�22

þ 4:166� 10�42 þ � � �
�

Mmotion ¼ Mrest þMrest 5:55� 10�22

þMrest 4:166� 10�42 þ � � �

(17)

Here, even the term 5.55� 10�22 is regarded as neg-

ligible compared with unity, and 4.166� 10�42 is

also negligible, thus

Mmotion ¼ Mrest: (18)

Thus, the term 5.55� 10�22 can be neglected only

when both masses are equal.

(iii) Similarly, the orbital velocity of the Earth is 30 km/s

or 30,000 m/s, i.e., v/c¼ 10�4, so

Mmotion ¼ Mrest 1þ v2=2c2 þ 3v4=8c4 þ � � �
� �

¼ Mrest½1þ 5� 10�9 þ 3:75� 10�17 þ � � ��
Mmotion ¼ Mrest þMrest 5� 10�9 þMrest 3:75� 10�17:

(19)

The mass of Earth remains the same, i.e., 5.98� 1024 kg.

Thus, here the term v2/2c2 (5� 10�9) is also negligible com-

pared with unity. If the term v2/2c2 (5� 10�9) is neglected,

then

Mmotion mass of Earth in motion½ �
¼ Mrest mass of Earth at rest½ �:

(20)

The various terms neglected compared with unity are shown

in Tables II and III.

B. Appearance of c2 in DL5 Dmc2 is apparently
arbitrary

Now consider the same case when the velocity is 1 cm/s

or 0.036 km/h. Under this condition, Eq. (8) becomes

Mbv2

2
�Mav2

2
¼ L½1þ 5:55� 10�22

þ 4:166� 10�42 þ � � � � 1�:
(21)

TABLE II. Terms neglected in calculations, and their effects.

No. Velocity Mrel¼Mrest[1þ v2/2c2þ 3v4/8v4 þ � � �] Neglected term Result

1 0 Mrel¼Mrest None Mrel¼Mrest

2 Earth’s orbital velocity

30 km/s or 3� 104 m/s

Mrel¼Mrest [1þ 5� 10�9þ 3.75� 10�17 þ � � �] 5� 10�9 Mrel¼Mrest

3 v¼ 1 cm/s or 0.036 km/s Kb – Ka¼L [1þ 5.55� 10�22þ 4.166

� 10�42 þ � � � �1] or Mb¼Ma

5.55� 10�22 Mb¼Ma Mass before emission

¼Mass after emission

TABLE III. Values of various parameters considered by Einstein and neglected by Einstein in the derivation of the light energy–mass equation L¼Dmc2.

No Parameters Einstein considered

Einstein neglected (no reason was given by Einstein why these

parameters are neglected)

1 No. of light waves Two light waves One, three, four, or n waves

2 Energy of light wave Equal 0.5L and 0.5 L each Energies of the order of 0.500001 L and 0.499999 L are also

possible. There are numerous such possibilities, which need to be

investigated. Bodies can emit more than two waves. The invisible

waves of energy are not taken into account

3 Angle 0� and 180� The angles can be 0� and 180.001� or 0.9999� and 180�, etc. There

are numerous such possibilities which need to be explored

4 Velocity Classical region The velocity can be in the relativistic region. The velocity v can

also be zero, i.e., v¼ 0 v� c mass increases

5 Velocity Uniform in classical region The law of interconversion of mass to energy also holds good

when the velocity is variable

Phys. Essays 26, 4 (2013) 511



(i) Einstein has neglected the term 3v4/8c4 and retained

the term v2/2c2, and obtained the equation,

L ¼ Dmc2:

(ii) If the velocity is very small, then v2/2c2 can be

neglected compared with unity. If the velocity is

1 cm/s (classical region), then v2/2c2 is 5.55� 10�22.

Depending upon the orbital velocity of the Earth

(30 km/s or 30,000 m/s, i.e., v/c¼ 10�4), the term

v2/2c2 (5� 10�9) can be neglected compared with

unity; only then the equation,

Mmotion mass of earth in motion½ �
¼ Mrest mass of earth at rest½ �

is justified. In the typical classical region (v¼ 1 cm/s)

v2/2c2¼ 5.55� 10�22 is neglected compared with

unity (as 5� 10�9 is neglected), then

Mb mass before emissionð Þ
¼ Ma mass after emissionð Þ:

(22)

Thus, both DL¼Dmc2 and Mb¼Ma are equally probable but

have an entirely different nature. This discussion also vali-

dates the necessity of categorization of subranges of velocity

in the classical region or up to which the magnitude of the

terms are to be neglected, comparatively.

II. EINSTEIN TOOK ONLY VERY SPECIAL VALUES OF
VARIABLES AND THEIR EFFECTS

The following arguments show that Einstein’s derivation

is true under special conditions.15–19 Einstein3 has placed

conditions on the state of the body: Let there be a stationary
body in the system (x, y, z), and let its energy referred to the

system (x, y, z) be E0. Let the energy of the body relative to

the system (n, g, f) moving as above with the velocity v, be

H0. The body also remains stationary in the system (x, y, z)

after emission of energy.

Einstein also assumed that the body also remains station-

ary before and after emission of light energy, which is a very

special condition.

But practically this condition (light emitting body is sta-

tionary) is not obeyed in many other cases.

(i) Nuclear fission is caused by thermal neutrons which

have a velocity of 2185 m/s. The uranium atom also

moves as it is split up in barium and krypton, and

emits energy.

(ii) When a gamma ray photon of energy at least

1.02 MeV moves near the field of a nucleus it is split

up into an electron and positron pair.22 The gamma

ray photon is in motion and so is the electron and

positron pair.

(iii) Similarly, particle and antiparticle move towards

each other for annihilation. The particle and antipar-

ticle collide then annihilation takes place. In nuclear

fusion, the atoms are set in motion. Fission is only

caused by thermal neutrons (0.025 eV or having

velocity 2185 m/s). Thus, there are characteristic or

inherent conditions in the process of interconversion

of mass and energy. These phenomena were not

known in Einstein’s time.

(iv) When a piece of paper burns, it is also set in motion

and energy in various forms which is emitted.

(v) Deuterium and tritium fuse, but only after they are

set in motion under conditions of high temperature.

In the nuclear fusion of deuterium and tritium, the

energy of emitted neutrons is 14.1 MeV (moving at

52,000 km/s) and their mass must increase about

15.36%. It may increase the mass considerably. The

velocity of the reactants is not necessarily uniform

and gradually they overcome the force of electro-

static repulsion. Chemical reactions were discovered

in Einstein’s time. Einstein never discussed this phe-

nomenon in his works.

Thus, derivation subject to the condition that a body

remains stationary in the emission process is not conceptu-

ally useful or applicable in other cases. In fact Einstein

had in his mind the emission of radiation by radioactive sour-

ces,20,21 which remains at rest when radiation is emitted.

That the body remains stationary after emission of light

energy is only a theoretical perception.

III. OTHER CONDITIONS ON EINSTEIN’S DERIVATION

Einstein’s September 1905 derivation3 of DL¼Dmc2

is true only under very special conditions or handpicked
conditions. It is justified as follows: In the derivation of

DL¼Dmc2, there are FOUR variables, e.g.,

(a) Number of waves emitted;

(b) l, magnitude of light energy;

(c) Angle / at which light energy is emitted; and

(d) Uniform relative velocity v. Fast neutrons are slowed

down and called thermal neutrons, thus their velocities

are not necessarily uniform as they can be variable

while they cause fission of other nuclei.

IV. NATURE OF V ACCORDING TO EINSTEIN

The quantity v is the relative velocity between system

(x, y, z) and system (n, g, f). If system (x, y, z) is at rest and

system (n, g, f) moves with constant velocity v, then v is the

relative velocity. If the system (x, y, z) and system (n, g, f)

both move with same velocity then the relative velocity v is

zero. Furthermore, Einstein strictly took the value of velocity

as uniform. The law of interconversion of mass and energy

holds good if,

(i) Velocity v is in the classical region;

(ii) Velocity v is in the relativistic region;

(iii) Velocity v is zero, i.e., if both systems move with

same velocity or system (n, g, f) is at rest.

(iv) Velocity v is variable or uniform.

These variables have numerous values. The law of inter-

conversion of mass and energy holds under all conditions,

but Einstein has considered just one, i.e., velocity is precisely
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uniform in the classical region. It does not hold under relativ-

istic conditions. Such a significant derivation must be inde-

pendent of velocity. If the binomial theorem is not applied,

i.e., all values of velocity are considered then, Eq. (7)

becomes L¼Dmv2/2(b�1), which is dependent on velocity.

V. GENUINE CASES NEGLECTED IN EINSTEIN’S
DERIVATION

Einstein has taken very special values of parameters.

Thus for a complete analysis, the derivation is herein

repeated with all possible values of parameters. In all cases,

the law of conservation of momentum is obeyed (which is

discussed in Section VI).

(i) The body can emit a large number of light waves but

Einstein has taken only two light waves emitted by

his luminous body. Why are one or n light energy

waves neglected?

(ii) The energy of two emitted light waves may have dif-

ferent magnitudes but Einstein has taken two light

waves of equal magnitudes (0.5L each). Why are

other magnitudes (e.g., 0.500001 L and 0.499999 L)

neglected by Einstein?

(iii) A body may emit a large number of light waves of

different magnitudes of energy, making different

angles (other than 0� and 180� as assumed by

Einstein). Why are other angles (such as 0� and

180.001�, 0.9999� and 180�, etc.) neglected by Ein-

stein? Thus, a body has been specially fabricated;

other forms of energy such as invisible energy are

not taken into account. Furthermore, a body is lim-

ited to emission of light energy only, not other forms

of energy.

(iv) Einstein has used velocity in the classical region

(v	 c) and applied the binomial theorem at the end

and has not at all used velocity in the relativistic

region. If velocity is considered in the relativistic

region (v is comparable with c), then the equation

for relativistic variation of mass with velocity, i.e.,

Eq. (15) is taken into account5. It must be noted that

before Einstein’s work this equation was adduced by

Lorentz8,9 and first confirmed by Kaufman10 and

afterwards more convincingly by Bucherer.11 Ein-

stein on 19 June, 1948 wrote a letter to Lincoln

Barnett12 and advocated abandoning relativistic mass

and suggested that it is better to use the expression

for the momentum and energy of a body in motion,

instead of relativistic mass.

It is a strange suggestion, as Einstein used relativis-

tic mass in his work, including in his expression for

relativistic kinetic energy1 from which rest-mass

energy is derived.22,23

So Einstein’s equation for the interconversion of

mass and energy highly depends upon theoretical

velocity whereas practically the mass–energy inter-

conversion phenomena are applicable in all cases.

(v) Einstein has considered that a body emits light

energy, but simultaneously the body may also

emit heat energy which is not taken in account in

Einstein’s derivation. A burning body emits heat,

sound, and light energy; energy in the form of invisi-

ble radiations simultaneously with visible radiation.

For a proper description of heat energy–mass inter-

conversion, we need an equation equivalent to

Eq. (1). Similar is the case for other energies. In

nuclear explosions, energies exist in many forms,

e.g., light energy, sound energy, heat energy, energy

in the form of various invisible radiations. Einstein

has only considered Light Energy, neglecting other

energies in his derivation of L¼Dmc2. Furthermore,

Einstein only considered that a body emits electro-

magnetic energy in visible region. But energy can

also be emitted in the invisible electromagnetic spec-

trum, but Einstein did not mention anything about

heat and sound energies (emitted along with light

energy). Thus energies other than light energy are

also emitted but neglected by Einstein in the deriva-

tion. Einstein’s derivation does not give any equation

between light energy emitted and mass annihilated.

So energies are not taken in account completely.

Thus, Einstein’s perception may be ideally regarded

as a thought experiment. In a realistic scientific

approach, all the salient factors have to be taken into

account to draw conclusions.

VI. CONCLUSIONS

Einstein has taken only very special values of parameters

and neglected many realistic values.

VII. DL/DMC2 OR DL 5A DMC2 IS EQUALLY
FEASIBLE

Consider the case in which a luminous body emits

two light waves of energy 0.499999 L and 0.500001 L,

respectively, in the system (x, y, z) in opposite directions.16,17

If the waves are emitted evenly, then the body remains at

rest as the velocity in this case is imperceptible, i.e.,

5.3� 10�32 m/s; which can be justified on the basis of the

law of conservation of momentum.16 Then the amount of

light energy measured in both systems are related by (equiv-

alent to the case of Einstein),6

E0 ¼ E1 þ L; (23)

Ho ¼ H1 þ 0:499999 bL½ð1� v=c cos 0�Þ�
þ 0:500001 bL 1� v=c cos 180�Þ�;

(24)

Ho � Eoð Þ ¼ H1 � E1ð Þ þ bLþ 0:000002 bL v=c� L;

(25)

Ho � Eoð Þ � H1 � E1ð Þ ¼ bLþ 0:000002 bL v=c� L;

(26)

¼ L 1þ 0:000002 v=cþ v2=2c2 � 1
� �

; (27)

Kb � Ka ¼ L 1þ 0:000002 v=cþ v2=2c2 � 1
� �

; (28)

Mbv2=2�Mav2=2 ¼ L 0:000002 v=cþ v2=2c2
� �

; (29)
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Mb �Ma ¼ L 0:000004=cvþ 1=c2
� �

; (30)

Dmc2 ¼ L 0:000004c=vþ 1½ �; (31)

L ¼ Dmc2= 0:000004c=vþ 1½ �; (32)

L ¼ Dmc2= 0:000004c=vþ 1½ � ¼ Dmc2= 1200þ 1½ �
¼ Dmc2= 1201½ �

L / Dmc2 or L ¼ ADmc2: (33)

So Einstein’s derivation does not give a fixed value of energy

corresponding to mass annihilated. Thus, if Einstein’s deri-

vation is critically analyzed, then the general result is

L / Dmc2 or L ¼ A Dmc2; (34)

where A is a coefficient of proportionality. Thus energy emit-

ted may vary. Bakhoum24,25 has shown that the measured

yield from nuclear fission was found to be substantially less

than the theoretical yield (Q¼Dmc2). Thus the energy emit-

ted is proportional to Dmc2.

VIII. DECREASE IN MASS IS MORE THAN L/C2

Mb �Ma ¼ L 0:000004=cvþ 1=c2
� �

; (35)

Ma ¼ Mb � 0:000004L=cv� L=c2: (36)

Thus, Einstein’s derivation gives self-contradictory results.

Whether the effects of recoil velocity are incorporated or

not, the result remains the same as velocity of recoil is

5� 10�33 m/s.16 There are numerous cases when the result is

L/ Dmc2 or L¼A Dmc2 or E¼A Dmc2.

IX. LIGHT ENERGY HAS DIFFERENT INHERENT
CHARACTERISTICS THAN OTHER ENERGIES

In his derivation, Einstein used Eq. (1) for relativistic

variation of light energy, which was speculated in the previ-

ous papers.15–19 But this equation is only meant for light

energy not at all for other energies; hence any deduction

from it must be applicable for light energy only.

Equation (1) is not meant for:

(i) Sound energy: In the Doppler effect, a change in

frequency of sound is involved, not variation in

mass. Thus, Eq. (1) is not used. Likewise Eq. (1) is

not associated with any other energy. The speed

of sound is 332 m/s at Standard Atmospheric

Conditions.

(ii) Heat energy: There is no equation like Eq. (1) which

relates variation of heat energy. It is similar the case

of other types of energies, such as

(iii) chemical energy,

(iv) nuclear energy,

(v) magnetic energy,

(vi) electrical energy,

(vii) energy emitted in the form of invisible radiations,

(viii) attractive binding energy of nucleus,

(ix) energy emitted in cosmological and astrophysical

phenomena,

(x) energy emitted in volcanic eruptions,

(xi) energies coexisting in various forms, etc.

Then why are results based upon Eq. (1) applied to the

above energies (i–xi)? All energies have a different nature,

and the energies are not confirmed to obey the same equa-

tion. Einstein initially derived “light energy”–mass inter-

conversion with the equation L¼Dmc2, then speculated the

“every energy”–mass interconversion equation E¼Dmc2

from his equation L¼Dmc2, when Eq. (1) is only meant for

light energy, not for other energies. Hence the speculative

transition to E¼Dmc2 from L¼Dmc2 is entirely without any

valid mathematical basis. Einstein derivation is applicable to

visible energy only not to invisible energy.

X. IF THE MEASURING SYSTEM IS AT REST (V 5 0)
AND A BODY EMITS TWO LIGHT WAVES THEN
EINSTEIN’S DERIVATION IS NOT APPLICABLE

However in this case, experimentally, when light energy

is emitted mass decreases. This is a serious limitation of

Einstein’s derivation.

When the measuring system (n, g, f) is at rest v¼ 0 then,

‘� ¼ ‘; (37)

Ho ¼ H1 þ L=2þ L=2; (38)

Eo ¼ E1 þ L

Ho � Eoð Þ � H1 � E1ð Þ ¼ 0: (39)

As a body is at rest and the measuring system (n, g, f) is also

at rest, then (Ho – Eo) or (H1 – E1) cannot be interpreted

as kinetic energy. Hence a further derivation is not applica-

ble. This is a critical mathematical analysis, which has no

implications on the experimentally established status of

DL¼Dmc2 (E¼Dmc2). Einstein did not let these issues stop

his September 1905 paper nor his subsequent publications.26

According to Ives,27 the derivation Einstein attempted for

the formula E¼mc2 was fatally flawed because Einstein set

out to prove what he had already assumed.

E¼Dmc2 has been derived by using only the theory of

electromagnetism. There is no other derivation for the equa-

tion, which does not rely on the theory of electromagnetism.

Indeed Einstein took a very special case (the energy associ-

ated with electromagnetic energy) and made a general (and

erroneous!) conclusion about mass–energy equivalence.

XI. SUPERLUMINAL SPEED OF NEUTRINOS

In addition, experiments are being conducted to measure

the velocity (may be exceeding c) of neutrinos in the

MIMOSþ experiments at FermiLab. The experiments aim to

measure the time a neutrino takes to travel from FermiLab to

the Soudan mine in Minnesota with a precision of about

1 ns.28 So they are far more precise experiments than those

conducted in 2007 by the MINOS project. If the speed of

neutrinos is found even equal to c, this discussion will be fur-

ther validated.
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