


APPENDIX E: ISOPARTICLES AND GENOPARTICLES

The sequence of representations, isorepresentations and genore-
presentations of the preceding appendix implies the characterization
of the following sequential physical notions:

A’} “PARTICLES”, which are characterized by conventional
representations of Lie algebras, and consist of the Galilean or
Einsteinian notion of massive point moving in a stable orbit in vacuum
under action-at-a-distance, local-potential interactions;

B’) “ISOPARTICLES"23, which are given by the more general notion
of particle characterized by isorepresentations of Lie-isotopic
algebras, and consist of extended-deformable particles in stable
orbit24 under the most general known, linear and nonlinear, local and
nonlocal, potential and nonpotential interactions; and

C) "GENOPARTICLES"23, which constitute the most general possible
particles, characterized by genorepresentations of Lie-admissible
algebras, and constitute extended-deformable particles under the
most general dynamical conditions conceivable at this writing, that is,
in open-nonconservative-unstable orbits while moving within a
physical medium under linear and nonlinear, local and nonlocal, and
Hamiltonian and nonhamiltonian external forces.

From the content of Appendix D, we can say that

The Galilean or Elnsteinian particle Is a linear, focal, one-sided,
conventionally modulgr representation or & Lie algebra.

23 By keeping in mind the meaning of the prefixes ¥so” and ‘yemo” (footnotel,
p. 136}, the terms ‘isuparticles™ and  “genoparticles” siand to indicate the
“preservation” and ‘alteration”, respectively, of the axiomatic structure of the
Galilean or Einsteinian particles.

24 Recall that the Lie-isotopic algebras preserve the antisymmetry of the product of
Lie algebras. As such, they characterize conserved quantities whick, when
representing physical entities, imply stable orbits. The effective treatment of a
particle in an unstable (say, decaying) orbit with all algorithms at hand representing
physical quantities (e.g., the Hamiltonian H represents the energy of the particle, p
represents the linear momentum, etc.), requires the use of the Lie-admissible
formulations. These aspects have profound implications for the hadronic structure,
which we hope to review in a possible operator sequel of these papers. In fact, they
imply that the hadronic constitaents are “isoparticles” only when in stable ordits,
atherwise they are “penoparticies” (Santilli (1988) and (1989)). Needless to say, the two
formulations are interchangeable, in the sense that Lie-admissible formulations can
also represent stable orbits, but then the algorithms at hand must necessarily lose
their physical meaning (e.g., H = { o exp (B #2) } ). This illustrate the insidious
possibility of misrepresenting physical results whenever one relaxes the condition
that all algorithms at hand must have a direct physical meaning.
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The Lie-isotopic theory outlined in the main text implies a
nonirivial generalization of the preceding notion. In fact,

The notion or isoparticle Is a nonlinesr, noplocal, one-sided,
Isomodular representation (isorepreseniation) of a Lie-isotopic
aigebra,

The Lie-admissible formulations outlined in these appendices imply
the following further generalization

The nowon of genopariicle Is a nonlinear, nomlocal, Iwo-sided,
Isobimodular representation [(genorepresentation) of a Lie-
FANIsSIble aleehra,

On physical grounds, the implications are rather deep. Recall that
for Einstein’s special relativity a particle is a massive point which, as
such, is a perennial and immutable geometric concept. Moreover, the
orbits of Einstein’s particles are necessarily stable, as trivially
requested by the excact character of its rotational subsymmetry.

As indicated in the main text, the Lie-isotopic theory can instead
represent the actual shape of the particle considered, as well as all its
infinitely possible deformations. Thus, an isoparticle can have an
infinite number of different intrinsic characteristics, depending on the
infinite number of different interior conditions, and as permitted by
the infinite number of isotopes of the Galilei or Poincaré symmetry.
However, isoparticles should always be restricted to stable orbits, to
avoid possible, insidious misinterpretations of the algorithms at hand.

The more general Lie-admissible theory outlined in these
appendices implies further physical generalizations. In fact, besides
representing the actual shape of the particle considered and all its
possible deformations, genoparticle are in unstable orbits, and possess
an intrinsically irreversible time evolution.

Now, the Galilean or Einsteinian notion of particle is unque-
stionably exact for the physical conditions of their original erzersor
conception, say, for the motion of our Earth in the solar system or of
an electron in an atomic cloud. The lack of exact applicability of the
same notion in Jprerfor conditions is evident following the
mathematucal studies of this volume, '

In fact, the insistence, say, for the characterization of a spaceship
during re-entry in Earth’s atmosphere or of a proton in the core of a
star via the Galilean or Einsteinian notion of particle, would imply that
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the spaceship penetrates and moves inside Earth’s atmosphere with a
conserved angular momentum, or that a proton freely orbits inside the
core of a star undergoing gravitational collapse with a conserved
angular momentum.

The use instead of the covering notion of genoparticles offers
clear possibilities for advances, both classically and operationally. The
understanding is that we are referring to one of the most complex and,
by far, unexplored notions of contemporary mathematics, as
expectedly needed to represent some of the most complex physical
conditions in the Universe.
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