





























isotopic fonnula—@®&—, which essentially consist of an alternative approach in which
the external terms are removed, and replaced by a generalized unit of the theory, by
resulting in a structural generalization of Lie algebras, symplectic geometry and
Hamiltonian mechanics, called by Santilli Lie-isotopic agebras s;'nplecti -isotopic
geolnetl,v and Bikbo¥F - Inecballis , as outlined in Sect. 1V. Santilli also
succeeded in identifying the operator countepart of these alternative formulations,
which is outlined in the forthcoming Part IV. These latter formulations are particularly
suited for “closing” Eq.s (I.1) via the addition of the external media, thus resulting in
isolated systems verifying all conventional total conservation laws, while the internal
forces are nonlinear, nonlocal and nonhamiltonian (Sect. II).

The technical foundations of all these studies are provided by the so-called
coll«—ll of valiatlOllaJ se/fad"liltness , which are presented in details in the
enclosed first monograph by Santilli under the title Foundations of Theoretical
Mechanics, ¥ol [I- The [nverse Problem iIn Newtonian Mechanics
published by Spnilger-Velliag, Heidelberg (1978b). As the NOBEL COMMITTEE can see,
this is a very scholarly work providing the first comprehensive presentation of the
necessary a.ld suli"iellt colldit”lls for given —#F— to adllit a ptelltial O; lnore
gellerallv Jar givell euat!Olls of lllotOll to acnitaLa,l1"111ill or a Halnlltoluill.

The NOBEL COMMITTEE should also be aware of the historical search conducted
by Santilli in the scientific libraries of Cambridge, Massachusetts as an essential part of
this monograph. In fact, the paternity of the integrability conditions for the existence
of a Lagrangian were essentially unknown in the 70’s, with contrasting quotations
generally existing in advanced mathematical papers. In his comprehensive library
search, which lasted from 1975 to 1978, Santilli succeeded in establishing that Helmholtz
(1887) had been the originator of the conditions of variational selfadjointness, and then
identified all subsequent contributions (see Vol. I of the enclosed monographs, pages 12,
13).

The conditions of variational selfadjointness are the true technical foundations
for both the Lie-admissible and the Lie-isotopic formulations, inasmuch as they
provide all the necessary quantitative means for studying the structure of any given
force, the conditions when it is reducible to the Lie-isotopic formulations, and the
conditions under which the more general Lie-admissible methods are requested.

The NOBEL COMMITTEE can find in Document E the outline of a post-graduate
course Santilli taught in 1978 in the field at the Lylllall Laboratoly: of Phrsis of
Har~ Rlivel*!"v.

1.3: INEQUIVALENCE OF THE INTERIOR AND EXTERIOR PROBLEMS.
One of the first introductory points the NOBEL COMMITTEE can find in Santilli’s
writings is the proof of the inequivalence of the interior and exterior problems (Santilli
{1978a, c), (1982a), (1985c), (1988a), (1991C)).

In fact, the exterior problem is based on the point-like abstraction of particles
under interactions derivable from a potential V and are representable in their first-
order form via the familiar Hamiltonian vector-fields
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evidently because the transformed frame r” is highly noninertial, as well as
nonrealizable in experiments (e.g.,r' = a exp{(b sinh (cr) },a, b, c € ®).

Santilli (loc. cit) therefore insists that systems (1.3} must be represented in
the physical coordinates r of their experimental detection (Which he calls
~direct representation”). Besides, systems (I.3) are nonlocal-integral, in which case the
Lie-Koening Theorem is known to be /zapplicable and the reduction to a Hamiltonian
form impossible.

After recognizing the impossibility of effectively reducing systems (1.3) to the
simpler form (1.2) treatable via current relativities, contemporary physicists claim that
their differences are 7/usory™ (sic) because, when a macroscopic body of the
interior dynamical problem, such as a satellite during re-entry, is reduced to its
elementary particle constituents, one recovers point-like particles in stable orbits
under potential interactions, with the consequential validity of conventional
geometries, disciplines and relativities.

In an invited talk at an International Conference held in Calcutta in 1985, Santilli
(1985c) presented a series of “No Reduction Theorems™ Wwhich establish the
impossibility of any consistent reduction of a classical, nonconservative and
nonlagrangian-nonhamiltonian system to a collection of conservative, Lagrangian-
Hamiltonian particles. Viceversa, he proved that a (finite) collection of elementary
particles in stable orbits and im unitary time evolution simply cannot reproduce a
mascroscopic system which is in highly nonconservative conditions and not
representable by a Hamiltonian.

When the impossibility of a consistent elimination of the interior nonlocality is
finally acknowledged, contemporary physicists still attempt other mechanisms in the
hope of salvaging established doctrines for interior conditions.

One of them is the addition of an “integral potential” to conventional Lagrangians
and Hamiltonians. The simplistic argument is that the salvaging of the canonical
formalism implies the preservation of conventional relativity. Santilli (1978c) has proved
the inconsistency of these latter attempts on numerous mathematical and physical
grounds reviewed in Sect. 11.2 (see Footnote? in particular), such as the invalidation of
the conventional local-differential topology with consequential loss of topological
symmetries, as well as the necessary impact on the exzer7or trajectory caused by the
internal effects (because of its “potential” interpretation), which is against clear
physical evidence.

The mathematical roots of Santilli's “No Reduction Theorems” is the evidence
that the unstable orbit, say, of a satellite during re-entry with monotonically decaying
angular momentum, simply cannot be decomposed into a collection of stable orbits,
each one with conserved angular momentum, Viceversa, a collection of stable orbits
each with conserved angular momentum simply cannot reproduce a macroscopic body
with monotonically decaying angular momentum.

The physical roots are given by the /Jegacy of Fermi (1949), Bogoliubov
(7960), and other Founders of particle physics on the ultimate non-
locality of the structvre of strongly interactimg particles . In fact, while
the atomic constituents are at large mutual distances when compared to their
wavelength, the hadronic constituents must necessarily be in conditions of total mutual
penetration and overlapping because their wavelength is precisely of the order of

magnitude of the size of all hadrons (about 1 F = 10718 cm). Thus the atomic structure is
a typical example of exterior quantum mechanical problems , while the hadronic
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structure is expected to be a typical case of erior quantu mechanical probleis .

As well known, current theories on the structure of hadrons are dominated by the
hypothesis that the constituents of hadrons are the gquszks (see the reprints of the
original contributions edited by Lichtenberg et al. (1980)). Now, even though there is
experimental evidence (Bloom et al (1969)) that the hadronic constituents have a point-
like charge structure (for which NOBEL PRIZES were recently granted), “point-like
wave packets” do not exist in Nature. Quarks, to be physical particles, must therefore
have extended wavepackets with the dimension of the entire hadron. The historical
legacy on the ultimate nonlocality of strong interactions then follows.

One may argue from the clear successes of the quark theories that such nonlocal
effects could be small. Nevertheless, if one passes to more limiting conditions, they
simply are not ignorable. The NOBEL COMMITTEE can consider in this respect the core
of a collapsing star, in which we have not only total mutual penetration of the
wavepackets of the particles constituents, but also their compression in very large
numbers in an extremely small region of space. Under these conditions, the validity of
the historical legacy on the ultimate nonlocality of the structure of matter becomes
beyond any credible scientific doubt.

This illustrates the wmecessity or studying the iInterior dynamical
problem at all its levels, nonrelativistic, relativistic, gravitational,
classical and quantum mechanically , precisely as done by Santilli.

Moreover, despite their successes, quark theories are still afflicted by
fundamental, now vexing, open problems. As an example, all nonrelativistic quark
theories have a finite nonnull probability of tunnel effects for free quarks when near
the infinite potential barrier (Chattarjee et al. (1986)), whigg is contrary to experimental
evidence. This occurrence is a necessary consequence,the assumption of quantum
mechanics in general, and Heisennberg’s uncertainty principle in particular, in the
interior and in the exterior problems of hadrons. The same nonnull probability of
tunnel effects is expected to persist at all subsequent levels of treatment, such as that
of QCD, because inherent in Heisenberg’s uncertainty principle.

Explicitly stated, Heisenberg’s uncertainty principle implies the consequence,
beyond any reasonable doubt, that curremt quark theories have a finite
nonnull probability that the ordinary protons and neutrons should
spontaneously emit free quarks, which Is evidently contrary to
experimental evidence .

In Part 1V of this Nomination we shall review for the NOBEL COMMITTEE the fact
that this (and other) vexing open problems of current quark theories may be due
precisely to their lack of treatment of the historical legacy on the ultimate nonlocality
of the hadronic structure. In fact, short range, nonlocal effects can be admitted only in
the interior problem, and are definitely null in the large mutual distances of the
exterior problem.

This results into a structural difference between the interior and the exterior
problem under which the probability of tunnel effects of free quarks can indeed be
made identically null, e.g., by rendering incoherent the interior and exterior Hilbert
spaces and other means.

Besides, the isotopic generalization of the SU(3) symmetry is locally isomorphic to
the conventional symmetry (Mignani (1984)). As a result, the representation of the
historical legagy of the ultimate nonlocality of the strong interactions via Santilli's
isotopic techniques offers the possibility of genuine advances in quark theories, while
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