The Neutrino Was Not Discovered It Was
Invented

Neutrinos. These mysterious particles have captured the imaginations of

scientists and researchers for decades. Their elusive nature and ability to
pass through matter without interacting make them an incredible subject of
study. However, what if | were to tell you that the neutrino was not actually
discovered, but rather invented by brilliant minds seeking to explain certain
phenomena?

Before we delve into this controversial concept, it is important to
understand the history and prevailing beliefs surrounding neutrinos. In the
early 20th century, physicists were grappling with the puzzling behavior of
the beta decay process. It was observed that during beta decay, a nucleus
emitted an electron and, seemingly, no energy was lost from the system.
This posed a significant challenge to the principle of energy conservation.
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Enter Wolfgang Pauli, an Austrian physicist who proposed a radical idea in
1930: the existence of an undetectable particle carrying away the missing
energy. This theoretical particle was named the "neutrino," derived from the
ltalian word for "little neutral one". It was postulated to have no charge and
extremely small mass, allowing it to easily pass through matter without any
interaction.

Pauli's invention of the neutrino was born out of necessity. It provided an
elegant explanation for the anomalies seen in beta decay, allowing
physicists to conserve energy and momentum. The concept gained
traction, and research began to focus on detecting and understanding this
elusive particle.

One of the key experiments conducted to confirm the existence of
neutrinos was carried out by Fred Reines and Clyde Cowan in 1956. They
set up a detector near a nuclear reactor and, after months of extensive
observation, managed to observe neutrinos through an interaction that
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produced detectable signals. This experiment provided compelling
evidence for the existence of neutrinos and earned Reines the 1995 Nobel
Prize in Physics.

However, some scientists argue that these groundbreaking experiments
merely confirmed the existence of what was already postulated. They
propose that the invention of the neutrino was a stroke of genius that
helped resolve physics' biggest mysteries at the time. By attributing certain
unexplained phenomena to a previously unknown particle, scientists
effectively "discovered" the neutrino while also inventing it.

But why would scientists resort to inventing particles? The answer lies in
the pursuit of knowledge and the need to explain the unexplainable.
Throughout history, numerous scientific concepts have been invented to fill
gaps in understanding, and the neutrino is no exception.

Moreover, the invention of the neutrino sparked a wave of scientific
advancements and breakthroughs. Neutrinos became a subject of intense
research, leading to the development of sophisticated detectors and further
investigations into their properties. These particles were found to have
distinct flavors and were even discovered to have a small but finite mass,
ultimately challenging previous assumptions and revolutionizing the field of
particle physics.

Today, neutrino research continues to push the boundaries of scientific
knowledge. From studying their role in the formation of the universe to
potential applications in fields like astrophysics and nuclear power, the
neutrino's invention has opened up numerous avenues of exploration.



So, the next time you hear about the discovery of a new patrticle or concept,
consider the possibility that it might have been invented to explain a
mystery. The neutrino, one of the most fascinating and elusive particles
known to humanity, was not simply discovered in nature but rather invented
by brilliant minds seeking to unravel the secrets of the universe.
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, the neutrino was not discovered in the traditional sense. It was invented to
provide an explanation for certain phenomena, and subsequent
experiments and observations have provided evidence for its existence.
The invention of the neutrino has revolutionized the field of particle physics,
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leading to numerous scientific advancements and pushing the boundaries
of our understanding.
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Note added July 15, 2016. | brought the relevant pieces of the story
together in "If the Neutrino is Dead...." and "The Day the Neutrino Died."

Let me begin by apologizing. This book only has less than 10 pages and no
citations and | have no academic qualifications to write it. Everything | know
about the subject is contained in these pages. I’'m a chemist by training and
think | know as much about the field as most of my learned academic
colleagues. But, there are a lot of concepts that you tend to be taught and
accept during your career and never actually understand. I’'m winding down
my career, and | still would like to understand certain things.

Back in the 1960s, | was a college student and eventually got a PhD in
organic chemistry. The concept of a carbonium ion had been introduced
some time before. A carbonium ion is an ion with a positive charge
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associated with one or more carbon atoms. These are generally unstable
and they are postulated as high energy reaction intermediates. Carbonium
ions are known to rearrange internally very rapidly (by movement of
hydrogen atoms and electrons) to produce the most stable form, which
then usually reacts with an anion to form a product. It was the free-thinking
sixties and some one (I don’t know who) realized that certain symmetric
carbon molecules formed several (or a number of) equivalent carbonium
structures (we might call them “degenerate”) in which the positive charge
and the protons were on different carbons. A paper was published in which
it was suggested that instead of the positive charge and hydrogen atoms
jumping from carbon to carbon, the actual stable structure involved a
delocalized charge with all the atoms in intermediate positions and the
electrons flowing through molecular orbitals that were composed of the
various carbon atomic orbitals. For example, exactly this idea is accepted
in the electronic configuration of benzenes, a unique structure more stable
than the hypothetical 1,3,5-cyclohexatriene. These structures were dubbed
“non-classical carbonium ions.” Suddenly a number of papers with exotic
structures were being published on the topic, with very little proof that they
were in fact “non-classical.” Then, in walks Herbert C. Brown (1912-2004)
of Purdue University and spoils the party. Brown (who won a Nobel Prize in
1979 for entirely different work) published a series of papers that showed
that the products that were being obtained could be explained by classical
carbonium intermediates as well as non-classical ones. He described the
contemporary status of the science as the “rococo period” of carbonium ion
research. The issue shifted to a different venue as it was realized that the
rearrangements were much faster than the chemical reactions leading to
products. The only way to really settle the question was to examine
vibrational spectra of the ions because no chemical reaction involving
movement of nuclei can proceed faster than the molecule can vibrate. Is



the infrared spectrum consistent with the classical or non-classical
structure?

Every field follows a similar pattern. Scientists tend to latch on to sexy
catch phrases that they think will help get their papers published. My
impression is that the grand champions in the art of baroque nomenclature
are the particle physicists. Here is a little issue that | came across while |
was trying to understand the physics of a radioactive phenomenon known
as beta decay. There is probably some perfectly good explanation for my
question, but | have seen enough problems of all sorts in the peer-reviewed
literature to believe that there may just be something worth thinking about
here.

GEP April 13, 2013
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