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Abstract

This paper describes the theses that constitute the Theory of Dynamic Inte-
ractions. It is the scientific legacy of its promoter, Dr. Barcel6 who, after more
than forty years developing this research project, has published his first book
in the English language: New Paradigm in Physics. This book, as well as the
bibliography and videos on this dynamic theory, is described in this article,
which analyzes the behavior of rigid bodies subjected to accelerations by rota-
tional movements, contributing new hypotheses of dynamic behavior.
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1. Introduction

The laws of Newton refer to systems in inertial references, that is, in a uniform
motion or a steady state.

But in our universe, celestial bodies are in constant orbitation and rotation.
Physics calls these movements non-inertial, and they are regulated by another
dynamic. In systems which are non-inertial, Newton’s Laws are not necessarily
fulfilled.

Dr. Barcelé has developed new dynamic hypotheses for accelerated systems.
On the basis of certain dynamic assumptions, and with a new interpretation of
the observed behavior of rotating bodies, Dr. Barcelé has developed new dy-
namic hypotheses for accelerated systems. Which enable us to conclude that, it is
possible to configure a new mathematical model, in the dynamic theory of ro-
tating fields. Also, new laws of dynamic [1] behavior for non-inertial systems.

This new model would enable us to justify behavior that, until now, has been

considered chaotic or has not been sufficiently understood. Its results have been
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verified by experiments and computer simulations.

The results obtained allow us a new perspective on the dynamics of the cos-
mos, unknown to date.

The author concludes that there is a scientific space, hitherto unstructured, in
dynamics and specifically in the field of rigid bodies subjected to accelerations
by multiple simultaneous non-coaxial rotations.

In NEW PARADIGM IN PHYSICS [2], the author describes the deductive
process followed that led to the conception of the Theory of Dynamics Interac-
tions (TDI). This theory puts forward new keys to explaining the dynamics of
our environment and to better understand the universe. Moreover, it studies in-
ertial forces and incorporates inertial reactions into the structure of a new, rota-
tional dynamics of accelerated systems. The theory generalizes these dynamics
concepts which had become de-structured in classical mechanics. Also, enables
us to confirm and understand the physical and mathematical correlation that
holds between orbiting and intrinsic rotation. But also, the dynamic equilibrium
of our universe and, therefore, analyzing the behavior of those bodies with in-
trinsic rotation, to better understand the reason why we live in a world with
nights and days, with sunsets and sunrises...

A team has been carrying out this physics research project for over 35 years,
searching for nomological relations of non-inertial systems. As a result, they
have found laws of dynamic behavior in environments where the laws of Clas-
sical Mechanics are not applicable.

One of their conclusions is that in the last two hundred and fifty years grosses
mistakes has been accepted by the scientific community, preventing the true de-
velopment of human knowledge in this area of nature.

Through repeated experimental tests they reliably saw how certain accepted
mathematical formulations do not faithfully show the true dynamic behavior of
bodies subject to accelerations by simultaneous non-coaxial rotations. In these
studies founded that it is easily seen simultaneous intrinsic rotation and orbiting
movements in nature, when until now there was no physical or mathematical
model that established a scientific correlation between both movements. The
author also had proposed the aporia that there could be a nomological physi-

cal-mathematical correlation between both movements: rotation and orbiting.

2. Content

For all this, and as a summary of the Advanced Dynamics team’s long years of

study and research, this new text, NEW PARADIGM IN PHYSICS, is published

in which:

e The possible errors in classical rotational dynamics are identified.

¢ A diagnosis of these conceptual errors is deduced.

e The reasoning for the causes of these errors suggests alternative dynamic
hypotheses.

e From these new hypotheses, a new General Theory of Dynamics is deduced,

in which classical mechanics constitutes the specific structure of knowledge
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about inertial systems.

e It proposes a structure of dynamic knowledge that is broader and more gen-
eral than the existing one, incorporating rotational dynamics as part of it.

¢ A theory of specific behavior is established for non-inertial systems.

e Axioms and laws of behavior are developed for non-inertial systems with
axial symmetry.

e A specific mathematical model and an equation of motion for rotational dy-
namics are made.

e Experimental testing and verification of the mathematical model and its laws
is performed.

e These experimental tests are recorded audio-visually, which permits their re-
petition and, if necessary, falsifiability.

e Using a computer, a simulation model is developed from this mathematical
model.

NEW PARADIGM IN PHYSICS is a summary and presentation of all this
process of knowledge management on dynamics, which is congruent and res-
pectful of accepted theories, since it also includes and maintains classical me-
chanics as a specific part of this structure of human knowledge, however, limit-
ing it to inertial dynamic systems. Simultaneously, also maintaining full cohe-
rence with Einstein’s theories.

Dr. Barceld believes that these new dynamic models can be applied to the
mechanics of both celestial systems in the same plane, and to Saturn’s rings; to
planetary systems and in general to celestial mechanics.

However, this algorithm also allows for many other scientific or technological
applications [3], for example, for use in astronautics [4], in plasma confinement
in fusion reactors [5] [6], or in predicting cyclones and hurricanes [7].

Having reviewed the science literature of the last two centuries, is not found
similar analysis or study on rigid solid systems or bodies subject to external ac-
tions, that generate simultaneous accelerations that do not coincide in space. So,
the work of Dr. Barcel6 is original, and the conclusions that he proposes have
not been dictated until now.

However, although the error detected was identified and a new physical
theory was developed, there are still ample areas of knowledge development in
this new dynamics of accelerated systems for the author.

The author initially carried out a Previous Study, with the compilation of ex-
isting studies in rotational dynamics, or related to it, to get to know the historical
evolution of this body of scientific thought.

Below, we describe the contents of the book: NEW PARADIGM IN PHYSICS,
making a brief summary of volume I of this treatise.

In the first chapter: 0. Forgotten physics', the author raises his initial doubts
and the dynamic conjectures that his teacher, Miguel Catalan aroused, about a

niche of knowledge that, in his opinion, had not evolved since the nineteenth

"The author considers that the first numerical digit of our decimal system is zero, not one. There-
fore, he structures its numbering starting with the digit zero.
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century. The author expresses his nonconformity regarding the acceptance of
admitted rotational dynamics, because he had serious rational doubts about it.

In the second chapter: 1. The Theory of Relativity, Dr. Barcelé confirms its
consistency with the theories of Einstein, initiating the chapter with this para-
graph: Our thinking is based on the Einstein’s Theory of Relativity in both of its
versions. Special Relativity which can be applied to all physical phenomena, ex-
cept for gravity, and General Relativity which can be applied to gravity and its
relationship with other forces of nature [8].

In this chapter, the concept of rotation as conceived by Einstein is analyzed,
confirming that there is no contradiction with the dynamic theory that it pro-
poses. Nevertheless, it is recognized that the Theory of Relativity is born of dy-
namic translational thinking and it is later on when rotational concepts are added,
so a possible revision of this rotational development is suggested. This is a ques-
tion that will be reiterated by the author in the second volume of his treatise.

On developing his theory, Einstein obtained a surprising result, the curvature
of space-time: Einstein’s point of view is that locally, energy determines the cur-
vature of space-time, and determines the motion of bodies [9]. In effect, he
comes to the conclusion that the mere presence of a mass, deforms space-time
around it, and therefore, affects the behavior of any mobile object (See Figure
1). As a corollary; it may be argued that gravity is not a force in itself, but a con-
sequence of the deformation of space-time. The analogy that is usually used to
better understand these conclusions, first proposed by Edington, is that of a ten-
sile and elastic surface on which a heavy object is placed. The object will sink,
bending and stretching that surface [10].

Nevertheless, in the history of science, when the orbiting movement of the
Earth, that of the Moon or of any other planet has been analyzed, the analogy of
the stone thrown with a sling has been proposed. Galileo, Newton and Einstein
have used this unfortunate analogy, since in the author’s opinion, the stone
ejected by the sling does not necessarily spin, while celestial bodies rotate intrin-
sically as they orbit. This is one of the indications that provoked the dissatisfac-

tion of our author.

Figure 1. Representation of space-time according to the General

Theory of Relativity. Apparent gravitational attraction is nothing
more than the result of the deformation of space-time due to the
masses of the Sun and Earth.
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In the third chapter: 2. Classical mechanics, the author reminds us of the
concepts and principles of classical mechanics needed for the development of his
research project, and those which he believes may be of interest to the reader.
Notwithstanding, this analysis was dealt with in greater detail in two books pre-
viously published by the author. The Flight of the Boomerang, (2006) and A Ro-
tating World, (2008).

In this chapter, it is remembered how Einstein identified the force of gravity
as a fictitious force, which up to this date has been ratified, because the alleged
graviton has not been detected, which where appropriate would have given it its
own nature as a real force.

In the fourth chapter: 3. Experimental tests, we describe the experimental
tests, which were initially carried out successfully, in order to test the new dy-
namic hypotheses that had been conceived. Experimental tests were also done
with simple pendulums holding a gyroscope, (see Figure 2) [11]. In addition to
the singular precession movement proper to the gyroscope, an unexpected ac-
tion occurred, given that the rotating pendulum stopped swinging on a plane,
with the gyroscope following a path the projection of which on the floor could
be an ellipse or a circle. This reaction disappeared if the gyroscope stopped ro-
tating, thus causing in this case an apparently plane swinging of the pendulum,
as per usual [12].

With the demonstration of the experimental tests carried out, both by the re-
search team of Advanced Dynamics and by third parties, the initial dynamic
hypotheses were confirmed.

In the fifth chapter: 4. Reinterpretation of the behavior of bodies, a conceptual
generalization is proposed that bodies in space are endowed with angular mo-
mentum and subjected to multiple excitations of rotation.

The author proposes that rotational inertia is an inherent property of mass. It

Figure 2. Barceld’s gyroscopic conical pendulum, with spatial movement [11].
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is an attribute that is kept constant and determines, when there is an intrinsic
rotation movement, its impossible vectorial composition with other rotational
movements. New concepts in rotational dynamics of non-inertial systems are
analyzed, establishing the bases of a new dynamic theory.

In the last chapter: 5. General Theory of Mechanics, the mathematical for-
mulation of the theory is proposed, as is a qualitative model for storing and
structuring mechanical knowledge about rigid solids. The author suggests a new
theory, which serves as a framework for all types of mechanical knowledge about
rigid solids, which is organized and structured according to a unified criterion,
for a better global understanding, avoiding the incorporation of fictitious or
non-real concepts to describe the observed manifestations. Or preventing the
unstructured incorporation of apparently anomalous phenomena, as has been
illogically done in classical mechanics, this being the case of fictitious forces or
gyroscopic phenomena.

It is precisely what is reiterated by the author, that this is the main object of
the work and of this chapter, specifically, to try to establish a NEW PARADIGM
IN PHYSICS.

It proposes new rotational and dynamic concepts, establishing the axioms of
this general theory, suggesting the development of a new logical and pyramidal
structure of dynamics, differentiating between:

e Dynamics of inertial systems
¢ Dynamics of accelerated or non-inertial systems

Non-inertial system dynamics would cover Newtonian dynamics and all the
dynamics formulations of classical mechanics and would be fully valid for mov-
ing objects with uniform velocity. It is a consecrated dynamics that does not
need to be complemented to today, although its revision is suggested in cases
where it has been inappropriately applied to non-inertial systems.

In the case of accelerated mobile objects, the author suggests developing a
Dynamics of non-inertial systems, proposing for this purpose, to conceive a
General Theory of Dynamic Interactions (GTDI).

Finally, and within this same discipline, he also proposes a Theory of Dynam-
ic Interactions (TDI), as a new paradigm for dynamic systems with non-inertial
axial symmetry, because Dr. Barcel6 considers that this theory enables a better
explanation and a more accurate prediction of mobile behavior in such accele-
rated cases. The theory deduces a general equation of motion for bodies en-
dowed with angular momentum, when subjected to successive non-coaxial pairs.
It is the general equation of motion of non-inertial systems with axial symmetry.
In this equation the rotation operator ¥ is a matrix that transforms the initial
velocity V, by means of rotation, into the velocity that corresponds to the each
one of the successive dynamic states V.

V=9V,
Since the rotational operator ¥ is function of Q, which clearly indicates the

relationship between the angular velocity Q of the orbit, the initial angular ve-

locity of the body w, and its translation velocity V.
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In Volume II, its publication announced for 2018, the author plans to develop
different cases for the application of the Theory of Dynamic Interactions (TDI),
its laws of behavior and possible new scientific and technological applications.
For example, dynamic confinement in nuclear fusion reactors for the generation
of clean electric energy, or the dynamic treatment of typhoon and hurricane be-
havior. Also, the conceptual justification of specific examples, such as the boo-
merang or the gyroscopic pendulum, a scientific instrument conceived by Dr.
Barcel6, which faithfully demonstrates the theory. In this volume, we will also
see dynamic assumptions, which are currently confusing, such as in the case of
the Pioneer space probes so-called dynamic anomalies, (Volume II, Chapter 9).

Also in Volume II and Chapter 7, through TID, the author will justify other
phenomena confirmed by observation, but which cannot be solved by Newton’s
laws or cannot be predicted in classical mechanics.

In Chapter 13, the author will propose a new analysis of relativistic rotations,
suggesting comments and qualifications to the theory of relativity, which should
be taken into account when asserting the existence of rotational relativistic dy-

namics for non-inertial systems.

3. The Contented Man

The front page of New paradigm in physics (see Figure 3) incorporates a
self-portrait made by the author at eleven years of age, and that a few years later
appeared in North American magazines (see Figure 4) and newspapers (see
Figure 5).

On the back page of the book, the latter is justified in this way, while dedicat-
ing the book to the memory of his teacher Miguel A. Catalan:

Gabriel Barceld Rico-Avello

NEW PARADIGM IN
PHYSICS

‘i

/ i
Figure 3. Front page of New paradigm in
physics with a self-portrait of the author.
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G. Barielo
Madrid, Spain
Age: 10

Figure 4. A cutting from the Reader’s Digest sent by Miguel Catalan,
from Princeton University’s Palmer Physical Laboratory (New Jer-
sey) in 1953.

In memory of our teacher Miguel A. Cataldn Safiudo.

The drawing on the front page is a self-portrait by the author when he was 11
years old. It was published in several newspapers and American magazines in
1953. Miguel A. Cataldn sent it by post to the author, with newspaper cuttings
informing him of the news item [13].

The author himself describes this personal anecdote in this way: I went to the
school, the same as every morning, one day in late March, 1953. I joined the
class, but unexpectedly, I was called away urgently by the head s office. In those
years, I was a rather mediocre student, completely unconcerned about qualifica-
tions, so any mention or individual notice, used to pose some reprimand or pu-
nishment, which was always clearly unjustified.

So, as I went diligently to that office, I would recompose in my head the rea-
sons for the possible packages I might receive, without really understanding the
urgency of the call. When I arrived at the head s office, with great astonishment
on my part, I was greeted with laughter and jokes by some teachers. That was
incomprehensible! I did not understand anything that was happening, and they
handed me an envelope from the United States, addressed to me. I barely un-
derstood what was happening, I thought it was a misunderstanding, and that it
was a letter to my father, who was called the same as me. But they said no, that
was for me, a student of the school, and that it was sent by Miguel Cataldn, the
husband of the Headmistress... Well I still did not understand anything at all
I was urged to open the letter quickly. As I opened the envelope, trying to stam-
mer out something, there were clippings of American newspapers in which my
photo appeared, and the reproduction of a sort of caricature-self-portrait that
three years ago I had done in a drawing class at school. American newspapers
identified me with the heading: “ The contented man.” In addition, there was also
a letter from the same Mr. Catalin addressed to me.

1 did not understand anything, I appeared in a photo in a magazine and in an
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crayon dra.wmgs by artlsts ran
o1 ing in age from 4 to 18 years.
One 6x8-inch crayon and pen-
cil drawing by a. 10-year-01d
de school student in Madrid | ati S. ke
was. lacomcally signed “G. Ba- = there to points over ti

Figure 5. Newspaper cutting sent to Gabriel Barcel6 by Miguel Catalan in 1953 [14].

American newspaper. The teachers tried to translate the texts that accompanied
those photos, not without some difficulty. Then I began to understand what it
was about. Three years earlier, in drawing class, we had each been given a mirror
and told to do a self-portrait. I remembered, because some of my school mates at
that time did not know what a self-portrait was, and the teacher had to explain it.
The school had sent a series of these drawings to a competition at an American
organization. These drawings, along with those of other European children, had
been a traveling exhibit throughout Europe funded by the Rockefeller Founda-
tion, and which, in the end, had been exhibited at Columbia University in New

York, being mine, apparently one of the most original, at least so the art critics

0" Scientific Research Publishing
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of those newspapers believed.

My initial concern, and subsequent bewilderment, was now a source of joy to
all. Little by little I understood what had happened, filling me with satisfaction
that our teacher Miguel Catalin had identified me from his laboratory in the
USA, that he would have written to me sending me the newspaper clippings with
my review and that he would treat me as a good friend. All of this without hard-
ly knowing him. But also, I was flattered that the Americans had noticed my
drawing, and that they treated me as a “man’, that is to say a man as I unders-
tood it, and besides, according to them, content.

1 remembered again that day in drawing class. I had kept me well entertained
that self-portrait, and the class rushed by, so that when it was time to finish, it
seemed to me that I had not been able to finish my drawing. My mother drew
and painted very well, so when I checked the work, before giving it in, I had
wanted to tear it up. It seemed to me that it was unfinished and that, unfortu-
nately, it was very bad at drawing. When he saw that self-portrait again, a draw-
ing of a caricature, no matter how much the Americans had noticed him, I did
not understand what merit it could have: The person who painted well was my
mother; she did know how to draw! [15]

4. Conclusions

With NEW PARADIGM IN PHYSICS, Dr. Barcel6 intends to contribute his
personal legacy to the development of dynamics, making his research known in
a structured way, reporting the surprising results obtained in his research, and
attracting interest in this area of knowledge, on rotational dynamics, and its
many and notable scientific and technological applications.

This work is unpublished, and the conclusions proposed therein have not
been stated to date by other authors.

Visit the following web sites for complete information on the Theory of dy-

namics Interactions: http://www.advanceddynamics.net/;

http://www.dinamicafundacion.com/
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Appendix B
Experimental Tests and Videos

Several test experiments have been conducted over recent years, the results of
which have been fully satisfactory. These tests serve to confirm the dynamic hy-
potheses that underpin the Theory of Dynamic Interactions. Videos have been
recorded of these tests that can be seen at the following links:
Theory of Dynamic Interactions_1
http://www.youtube.com/watch?v=P9hGgoL5ZGk&feature=related
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