
History of E=mc^2



Claim from Guy

• E=mc^2 has physically manifested itself and was utilized to create 
atomic bombs.



J. J. Thomson 1897

Calculated the mass of an electron based off its charge potential



Thomson, J. J. (1897). Cathode Rays, Academic Reprints.
 

• By using electric and magnetic fields to direct and deflect charge 
potential of cathode rays, J. J. Thomson was able to mathematically 
extrapolate a charge-to-mass ratio based on the  degree of  deflection.

• Does this mean that a tiny charged particle  had its mass physically 
increased?

• No. The accelerating charge potential changes when the impedance (ε)
(μ) changes. The “behavior”, as described by J. J. Thomsons of mass 
increase is a kinematic. Dynamically, the change in (ε) (μ) are is 
responsible for the deflection and an apparent charge-to-mass ratio 
relationship.



Thomson, J. J. (1897). Cathode Rays, Academic Reprints.
 



Ives, H. E. (1952). "Derivation of the Mass-Energy Relation." JOSA 42(8): 540-543.
 

 



Ives, H. E. (1952). "Derivation of the Mass-Energy Relation." JOSA 42(8): 540-543.
 
No momentum, no logical meaning behind the derivation provided by Big Ein.



Thomson, D. and J. Bourassa (2004). Secrets of the Aether.
 



Conversation Factor for E=mc^2

Thomson, D. and J. Bourassa (2004). Secrets of the Aether.
 



Violation of Energy Conservation 

Thomson, D. and J. Bourassa (2004). Secrets of the Aether.
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1906

• Einstein analyzes the motion of the center of mass of a system 
containing several small bodies and electric fields.

• Includes electric field energy in his definition of the center of mass 
but treats the contribution from the moving bodies as nonrelativistic 
and only considers their rest masses.

• Einstein fails to examine the contribution of the detailed velocity 
dependence of the kinetic energy, and his result is only approximate.



1907a

• Einstein analyzes extended systems consisting of electric fields and 
electric charges held in static equilibrium by a rigid mechanical 
framework.

• He recognizes that the presence of mechanical stress increases the 
kinetic energy of the system.

• However, he makes a mistake by assuming that the kinetic energy of 
the extended system has the same simple particle-like form as that of 
a single particle.



1907b

• Einstein modifies his 1905 work by changing the energy of the system 
with the action of an external electric field.

• Similar to the 1907a paper, he again assumes that the kinetic energy 
of the system has a simple particle-like form.

• These assumptions are criticized as they lack a rigorous basis.



1912

• This unpublished manuscript, written in 1912, but not published until 
much later, attempts to explain the theory of relativity.

• The critique is that it includes the same mistake as in the 1907 
papers, assuming that the kinetic energy of the system has a simple 
particle-like form without proper justification.



1935

• In the 1935 paper, Einstein once again assumes that the energy and 
momentum of a system have a particle-like dependence on velocity.

• Again, assumptions lacking a proper justification or proof



1946

• In this paper, Einstein repeats the same mistake as in 1905 by dealing 
only with a low-speed approximation and performing the calculation 
with the momentum change produced by the emission of two light 
pulses.

• The critique is that this approach is limited and does not provide a 
complete and accurate derivation of the mass-energy equivalence.



Wrong for 40 Years Ohanian, H. C. (2009). "Did Einstein Prove E= mc^2?" Studies in History and 

Philosophy of Science Part B: Studies in History and Philosophy of Modern Physics 40(2): 167-173.
 



By 1948 in a letter to Lincoln Barnett, Einstein denounced the use of 
relativistic mass as it was being used in Special Relativity.. The hand written 
letter is published in part.



Why was Big Ein Opting Out of Relativistic 
Mass?
Relativity requires different values for the inertial mass of a 
moving object: in its direction of motion, and perpendicular to that 
direction. This contradicts the Principle of Relativity; that the laws 
of physics are the same in all reference frames.

E=mc^2 produces noninvariant transformation for inertial mass 
and energy, which renders it untenable to satisify  conservation 
laws on the Relativistic scale without supplemental stress 
tensors*.



On the surface, E=mc^2 gives the appearance that the conservation 
of energy is satisfied by  redefining energy as a function of mass to 
supplement logical inconsistencies in the theory itself. 

After 40 years what did Einstein bring to the table for deriving E=mc^2 
as a Relativistic effect?

In his "proofs," the main contention is that while total energy, comprising 
both kinetic and potential energy, remains constant, potential energy can be 
interpreted as contributing to an augmented resting mass. This 
interpretation implicitly alters the definition of mass to align with the desired 
conclusion.





Summary:

Einstein made assumptions about the kinetic energy of extended 
systems having the same form as that of a single particle without 
providing a solid justification or proof for these assumptions.

Laue and Klein, using conservation laws and the stress tensor* (T_uv) 
to satisify them, E=mc^2 was mathematically proven*. Einstein never 
proved his assertion about E=mc^2 without circular reasoning trying to 
derive the solution for what he already assumed to be true.

*First-order Intrinsic Invariant Differential 



If E=m then how is Energy Conserved in 
Relativity Theory?
https://youtu.be/0CSL702JSdY



Prereqs: Definitions and Terminology 

Covariant: Used to describe a tensor that transforms in accordance with the rules of covariant transformation by maintaining their geometric 
properties when transferred to a new coordinate system, defining them as independent of the coordinate system. Maintaining covariance is a 
good way to mathematically show that your theory is in alignment known laws and the postulates in which your theory itself is built upon .e.g., 
that the laws of physics are the same in all reference frames.

Invariant: A quantity that remains unchanged under a given transformation. Example: c, the speed of light

Transformation: A mathematical operation that maps a set of objects to another set of objects while preserving certain properties of the 
original system.

Tensor: A mathematical object that represents a linear relationship between sets of vectors, scalars, and other tensors.

Pseudotensor: A tensor-like object that transforms like a tensor under some transformations but not under others.

First order intrinsic invariant differential: A type of invariant tensor that is coordinate dependent and changes under transformations; it is 
composed solely of the components of a tensor and its first derivatives. It is not derived from the field equations themselves and cannot be 
obtained from second-order field equations, which violates the mathematical structure of the theory based on the principle of covariance and 
the idea that physical laws should be independent of the choice of coordinate system. 

Contraction: A mathematical operation that involves summing over the components of a tensor in a specific way to extract information about 
the state of the system the tensor is describing.

Conservation of energy and momentum: A physical principle that states that the total energy and momentum in a closed system are conserved 
over time. In relativity theory, gravitational fields and spacetime curvature tend to infinity, which violates the conservation of energy and 
momentum. 

Second-order differential equation: A second-order differential equation is a mathematical equation that involves a function, its derivatives, and 
its second derivatives. Einstein's field equations are second-order differential equations that describe the relationship between spacetime 
curvature and the distribution of matter and energy within it. The curvature of spacetime is affected by the presence of matter and energy, and 
the field equations provide a framework for understanding this relationship.

Examples of Tensors: 
Einstein Tensor: Gμν
Ricci Tensor: Rμν
Pseudotensor: Tμν



Covariance and pseudotensor 
(cont’d)

• The issue with the Einstein pseudotensor is that it produces an invariant that is a first-order intrinsic differential invariant, 
which violates the mathematical structure of general relativity. This is because the equations of general relativity are second-
order differential equations, and the use of a first-order invariant is inconsistent with this mathematical framework. In 1900, 
Ricci-Curbastro and Levi-Civita proved that invariants composed solely of the components of the metric tensor and their first 
derivatives do not exist. Since the Einstein pseudotensor is an invariant constructed solely from these components, its 
existence is shown to be invalid and violates the mathematical structure of the theory.

• Additionally, the use of the pseudotensor to define the gravitational energy-momentum tensor is not consistent with the 
mathematical structure of the theory. As there are no invariants that can be constructed using only the metric tensor and its 
first derivatives that can be used to define the gravitational energy-momentum tensor. While several attempts have been 
made to rectify this issue, including the Landau-Lifshitz, Bel-Robinson, and Bergmann-Thomson tensors, to date, no tensor 
exists that satisfies the covariance issue with the Newtonian framework or the violation of the conservation laws.

• Finally, the conservation of energy and momentum is a fundamental principle in physics, and any theory that fails to account 
for it adequately would be considered incomplete or inconsistent. In general relativity, the gravitational field extends infinitely, 
making it impossible to define and conserve energy and momentum in a fixed region of space. The ad-hoc use of the 
pseudotensor to address this issue further invalidates the theory and any derived explanations, including orbital explanations, 
black holes, gravitational waves, physical or apparent contractions, and spacetime curvature.
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