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ABSTRACT. A central feature of special relativity is the increase of
mass with velocity - mass going to infinity when a body approaches
the speed limit of light. This feature is of the utmost importance
as special relativity has been accepted by modern physics to have
clearly proven Newtonian mechanics to be wrong fundamentally;
Newton’s mechanics has mass to be an invariant property of mat-
ter. As it is expected that students would not easily accept a dis-
missal of Newton’s monumental work, the Principia[2], the physics
academia tries to have a way to convince students that indeed this
central feature of mass increasing with velocity could even be veri-
fied through experiments done in the usual laboratory of a univer-
sity. The fact of the matter is otherwise - that even the original ex-
periments by Kaufmann (1901), Bucherer (1908) that attempted
to show mass increasing with velocity are flawed as the author has
shown[6]. The proposed simplified experiments are tantamount
to fraud propagated on unsuspecting students who may not have
the time to delve into the issues more thoroughly.

Special relativity was proposed by Einstein in his 1905 paper. There
were experiments by Kaufmann (1901)[3] and Bucherer(1908)
[4]that proved that mass varies with velocity consistent with special
relativity; this means a dismissal of Newton’s classical mechanics.
These original experiments are rather difficult to replicate and so
the undergraduates of today have been introduced to various sim-
pler modern setups to demonstrate special relativity experimentally.
This paper would just comment on one such proposed experimental
demonstration. This specific example shows that the physics depart-
ment involved are acting with blatant dishonesty - the experiment
is a fraud propagated on unsuspecting undergraduates (more preoc-
cupied with passing their exams and getting their degree) who may
not have much time to reflect on what they have been told in their
lectures and in the laboratory. We'll see why?
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1. THE FRAUDULENT EXPERIMENT

The relevant paper is [1]:
"Relativistic Electron Experiment for the Undergraduate Laboratory".
Robert E. Marvel and Michael F. Vineyard,
Department of Physics and Astronomy,Union College.
https://arxiv.org/abs/1108.5977

We will mention that the arXiv archive is usually taken to mean the
papers have been written by responsible and qualified authors;only
recommended articles are allowed to be uploaded. Furthermore, this
paper is also quoted in the Wiki article :"Tests of relativistic energy
and momentum". From the acknowledgment, we can see that the
professors in the physics department have implicitly given their ap-
proval about the quality of the paper.

The Acknowledgments in the paper:

We thank Christopher C. Jones, Emeritus Professor of
Physics at Union College, for bringing the idea for this
experiment to our attention, ... It is also a pleasure to
thank Professor Chad Orzel at Union College for reading
a draft of this paper and providing comments.

The Abstract:

We have developed an undergraduate laboratory exper-
iment to make independent measurements of the mo-
mentum and kinetic energy of relativistic electrons from
a (-source. The momentum measurements are made
with a magnetic spectrometer and a silicon surface-barrier
detector is used to measure the kinetic energy. A plot of
the kinetic energy as a function of momentum compared
to the classical and relativistic predictions clearly shows
the relativistic nature of the electrons. Accurate values
for the rest mass of the electron and the speed of light
are also extracted from the data.

The idea in the experiment is simple and straightforward. The ex-
periment has a source of relativistic electrons (beta particles traveling
at speeds close to that of light) from a radioactive source. The mo-
mentum and kinetic energy of the electrons are measured for vary-
ing speeds of electrons (by varying the electric and magnetic field
strengths). The data is plotted for kinetic energy versus the momen-
tum. Two smooth curves are also shown representing how the data
points show vary depending on classical Newtonian mechanics and
for special relativity. As the figure in the paper shows, the experimen-
tal data points fit clearly the curve for special relativity and clearly
do not fit that of Newtonian mechanics. So a modern undergraduate
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experiment has been able to confirm what the earlier original experi-
ments of Kaufmann and Bucherer proved. Is it true?

If everything as described in the experiment are without flaw then,
of course, it could be taken to be our modern proof of special rel-
ativity. But what is found in this experimental setup is not about
overlooked flaws in the experimental setup, but blatant dishonesty:

Such a setup is nothing other than propagating
fraud on unsuspecting undergraduate students.

The abstract says "independent measurements of the momentum
and kinetic energy of relativistic electrons". As those familiar with
physics would know, many physical variables in experiments have no
direct means of measurement; they are measured indirectly. In gen-
eral, this is true of the such a quantity as the momentum of relativis-
tic electrons. The theory describes how the momentum is measured
through a spectrometer and this part is rather usual as it is done in-
directly from theory and from measuring the magnetic field with a
Gauss meter.

2. THE BLATANT LIE

The blatant lie is in "...independent measurements of ...kinetic en-
ergy..". For some reason, measuring kinetic energy of relativistic elec-
trons (near light speed) is extremely dififcult; there is no known sim-
ple indirect measurement of a particle’s kinetic energy. Even if we can
measure directly the speed of the electrons, we still cannot use this
velocity v to calculate the kinetic energy; it depends on which kinetic
energy formula to use. For Newtonian mechanics:KE = fmv?; for
special relativity, it is : KE = moc®/+/1 — v%/c? — moc?; where my =
rest mass of electron, c= light speed. Measuring the speed of the elec-
trons do not give us the kinetic energy; it depends on which kinetic
energy formula we believe to be the correct kinetic energy formula.

Our present day physics can only do "independent" measurements
of kinetic energy through one, and only one, means - through calorime-
try. The calorimetric method is to allow the electrons to be stopped in
a solid where all kinetic energy is somehow converted to heat energy.
From the rise in temperature, the kinetic energy of the impinging
electrons could be found. This is the one and only "independent"
way of measurement of kinetic energy. It is earlier mention that this
method is extremely difficult. The evidence in the difficulty is that
since the discovery of high speed electrons from the 1900, such a
calorimetric measurement has been attempted only once; it is with
the lone uncorroborated experiment of William Bertozzi(MIT)[5] in
1964; no other person since has used calorimetry to measure the
kinetic energy of electrons nor protons. Even for the relativistic pro-
tons in the Large Hadron Colliders (LHC), calorimetry is never used
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to measure the kinetic energy of particles; they are all computed the-
oretical values based on their adopted physics.

So in the proposed experiment, what is the method used to mea-
sure kinetic energy? It uses a sensor, a "silicon surface-barrier detec-
tor with a thicknesses of 3 mm and an active area of 25 mm ". It is a
commercial detector :

"Model CB-030-025-3000 detector,
Ortec, Advanced Measurement Technology, Inc.
Oak Ridge, Tennessee 37831-0895."

An electronic sensor relies on some physical phenomenon to de-
tect impinging electrons and to make use of some generated signals
to estimate kinetic energy. It could be calibrated in any manner the
manufacturer want it to be; to calibrate according to classical kinetic
energy of 1muv?, to obey special relativity or to obey what is in be-
tween classical and relativistic kinetic energy by averaging between
the two mechanics; i.e obeying no physics! We can take an anal-
ogy from our bathroom weighing scale. We can have it calibrated
normally or have it calibrated in a x? scale; your child of 15kg would
then be weighing 225kg; your weight of 67kg would become 4489kg!
You have a choice of what scale you want to have your weighing scale
calibrated. So also it is with a silicon surface-barrier detector; it gives
whatever values it is calibrated to give.

We do not expect such blatant dishonesty from the
physics department of an august institution.
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