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Abstract: Recent experiments have provided dirgct evidence on the apparent existence of the synthesis of the
nevtron {rom a proton and an electron according to the reaction pte—~rtv, much slong Rutherford’s origina)
conception of the neutron. These findings have received indirect, yet significant cxperimer{la] confirmations in
the Bose—Einstein correlation, the behaviour of the meanlife of unstable hadrons with speed,
superconductivity, and other fields, which are such 1o warrant additional studies. In this paper we present a
quantitative theoretical study on the apparent tendency of a1l massive particles to form g bound state at dis-
tances equal or smaller than their wavepackets which is enhanced a1 low energy. The study is centrally depen-
dent on the isominkowskian geometrization of the mutual wave—overlapping and related isopoincaré symmel-
ry proposed by this avthor back in 1983, While prohibited in the conventional Minkowski space under the
conventional Poincare’ symmetry, the synthesis herein considered become possible under our covering isctopic
formulations thanks to new renormalizations of intrinsic charactetistics of particles originating from nonlocal
and nonhamitonian effects in mutval wave—overlappings. If experimentally confirmed, the studies here submit-
ted would therefore imply that, not orly the neuiron can be produced via the proton—electron synthesis, but all
unstable hadrons can be artificially produced via the synthesis of ligther hadrons usually selected in the decay
with the lowest mode, which would then acquire the meaning of tunnel effect of the constituents. Comparison
and compatibility with conventional quark models are also considered for detailed study elsewherc.

Keywords: Electrosynihesis of neutron, Isodirac equation, Isopoincard symmetry.

1. STATEMENT OF THE PROBLEM

In recent papers, Kadeisvili [1] reviews the nonlinear—nonlocal-noncanonical isotopies of Lie's
theory, and Lopez [2] reviews the axiom—preserving isotopies of quanmfn mechanics (QM), cal-
led hadronic mechanics (HM) (originally submitted in [3], sce refs. [4]-for details), and their
axiomatization of Q—operator—deformations, here called Q—isodeformations. o

In this note we shall apply isosymmetrics / Q—isodeformations to a speculative, yet in-
triguing novel problem, the synthesis of elementary particles, defined as the apparent tendency
of massive particles to form a bound state at short distances (<1 fm) in singlet state which is
enhanced at low temperature (or very low energies). _

According to these novel views, we expect that unstable elementary particles can be
artificially produced via ihe synthesis of lighter massive particles suitably selected in their spon-
taneous decays. Such a synthesis occurs for each individual particle in our space—time only,
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without any unitary interior space and, thus, without the possibility of defining a quark.Never-
theless, compatibility with quark theories is apparently achieved by considering families of par-
ticles via the addition of unitary internal spaces. This aspect is studied elsewhere [5] via the
isotopies SU Q(S) = SU(3) characterizing 1soquarks, which have all conventional quantum
numbers, yet more general nonlinear—nonlocal-nonhamiltonian interactions.

A central problem in the achievement of the above syntheses is the need for new
renormalizations of the intrinsic characteristics of particles as characterized by QM : rest energy,
spin, charge, magnetic moments, etc. In fact if particles preserve their conventionally
renormalized intrinsic characteristics, no synthesis is possible {sec below).:

The physical origin of these novel renormalizations is seen in the nonlinear—
nonlocal~nonhamiltonian interactions expected in the total mutual penctration of
wavepackets—wavelengths—charge distributions of particles one inside the other, and repre-
sented with the isotopic operator @ = Q(s,x,%,%W,00,000,) [1-5]. By recalling that all
interactions must produce renormalizations, and all conventional renormalizations are
Lagrangian—Hamiltonian, the novelty of the renormalizations follows from their
nonlagrangian—nonhamiltonian character.

Among 2ll possible deformations, we select the isotopies 0 0(3.1) and P e (3.1) of the
Lorentz O(3.1) and Poincaré P(3.1) symmetries first introduced by the author back in 1983
[6]@, which are constructed with respect to the isounit 7= @ - ., and imply a generalization of
the very notion of particle into the covering notion of isoparticle possessing precisely the gener-
alized characteristic needed for the synthesis of the neutron.

In this note we shall denote all ordinary particles characterized by P(3.1) with the familiar
symbols e, u*,p*, etc. and use the symbols & * B B ¥} * ,etc. for their isotopic conditions char-
acterized by P o {3.1), which represent their immersion within the hyperdense media in the inte-
rior of hadrons, called hadronic media [3].

A first understanding is that all Q—operators are selected in such a way to recover
the trival unit f=diag. (1, 1, 1, 1} for distances > 1 fm, when motion returns to be in vacuum,
" in which case HM recovers QM identically and in its totality. Also, in the transition from interi-

or motion within a hadronic medium to exterior motion in vacuum, isoparticles reacquire their
conventional P(3.1)—invariance, plus possible secondary emissions (e.g., of y and v) due to the
original excitations.
Quantitative representations of the following syntheses are now available [4], here ex-
. pressed in self-explanatory notations (see later for secondary emissions)

Electron pairs=(e , e')QM» Cooper Pair=(¢ ", € )., - (1.1a)
Positronium = (e, e+)QM =>n =E, E+)HM, (1.18)
Muonium = (u ", ,u+)o_\, = =0, ﬁ+)nw (1.1¢)
Pionium = (2, 1 ")y = K =", 7" ), (1.1d)

@In all preceding works the isotopic element is indicated with the symbol T rather than Q.
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Hydrogen atom=(p ', e—)QM mn=(G", ¢ ) . {1.1)

. P . + - a3
Numerous other syntheses are then consequential, such as A=(r, & Dine? Y = & )}m,

etc. A primary objective of the isosymmetry P 0 (3.1) is therefore the reduction of all massive
elementary particles to electrons and protons, for which purpose the construction of hadronic
mechanics was suggested [3]. In this approach isoquarks emerge as being suitable HM bound
states of electrons and / or protons resulting in fractional charges which are notoriously extra-
neous to P(3.1), but rather natural for P 0 (3.1)~invariance under generalized interactions [5].
The first and most fundamental synthesis {1.1a) is fully established experimentally, and it is
given by the Cooper Pair (CP) in superconductivity (see, e.g., [7] and quoted references). Its in-
terpretation via conventional quanturn mechanics is manifestly problematic owing to the highly
repulsive Coulomb interactions at short distances under P(3.1)—invariance. However,
P 0 (3.1)~isoinvariance with a particular sclection of the isounit 7 [8} does permit a consistent
interpretation of the CP. '
Once the experimental evidence of the (e, ¢') synthesis is admitted, one has the
inevitability of the (¢”, ¢*) synthesis (also called compressed positronium). In fact, as shown
since 1978 (see [3], Sect.5), under the use of the same iscunit of isotopy (1.1a), the charge radius

of 1fm and the meanlife of 0.83 + 107 sec, the state ¢, & Jym Tepresents all characteristics

of the =°, such as rest encrgy (134.96 MeV), spin charge, meanlife, electric and magnetic mo-
ments, etc., as wéll as the decay with lowest mode n’—e*, ¢(<2.107%) ds a tunnel effect of the
constituents.

Once the mechanism of the synthesis is understood at the level of electrons, its extension to
the remaining mesons is straightforward. In fact, the compression of the muonic (1.1¢) and of
the pionic (1.1d) atoms follows the same rules as those of the electrons. The identification of the
states with the » and Kg particles, respectively, is rendered inevitable by the uniqueness of the
total characteristics, as it was inevitable for identification (1.1%) (sce Sect. 2). The isopoincaré
symmetry P o {3.1) then permits the interpretation of all remaining mesons as syntheses of
lighter (massive) particles suitably selected in their spontaneous decays [4].

In the transition to baryons new fundamental problems expectedly emerge whose solution
required systematic studics on the isotopics SU 0 (2) of the SU(2)—spin symmetry [4,9] (see also
the review in [1]). The origin of the synthescs here considered can then be traced back to
Rutherford’s [10] historical conception of the neutron as a compressed liydrogen atom.The ex-
istence of the neutron was subsequen tlj! confirmed by Chadwick [11], but Rutherford’s concep-
tion of the neutron was abandoned because contrary to QM on numerous counts (impossibility
to represent the total rest energy of the neutron because of the need of 2 “positive binding ener-
gv”, inability to represent the total spin, meanlife, size and other characteristics of the neutron).
As well known, these difficulties lead to the conception of the isospin  SU(2) which subsequently
leads to the SU(3) theories. )

However, the above QM difficulties were inconclusive, because of the unplausibility of the
underlying assumptions such as: the electron freely orbits within one of the densest medium
measured in laboratory; the treatment deals with a tiny atom inside the proton; etc. As a result
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of such inconclusive character, studies on Rutherford’s historical conception of the nevtron
were continued by various authors.

The most salient recent results are the following. The first representation of all characteris-
tics of the neutron via HM, including spin via the use of the ST o (2) symmetry, was reached in
ref. [12] of 1990. However, the problem of the total spin of the neutren (which requires a null to-
tal angular momentum for Rutherford’s isoclectron #~ when compressed inside the proton)
was first solved by Dirac (without his knowledge) in two of his last (and little known) papers of
1971-1972 [13,14], where he introduced a peneralization of his equation, which subsequently
emerged as possessing an essential isotopic structure.

The first preliminary, yet direct and impressive experimental verifications of the synthesis
of protons and electrons into neutrons via the reaction at low energy p*+e — n+v have been
achieved by an experimental team headed by don Borghi [15], reviewed in Sect.8 with 2 number
of indirect experimental confirmations. :

Under these theoretical and experimental results, the role of hadronic mechanics is then es-
sentially reduced to the identification of their appropriate theoretical framework (see the more
detailed presentation [16)] and [4]).

It is hoped the reader can see the intriguing implications synthesis (1.1¢). In fact, if con-
firmed, it will imply the possibility not only of producing unstable particles via synthesis, but al-
so their artificial disintegration. By recalling that currently available technologies are based on
mechanisms in the structure of molecules, 2toms and nuclei, the studies of this paper are moti-
vated by the possibility of resulting in a new technology, called hadronic technology [20}, which
is based on mechanisms, this time, in the interior of hadrons.®

2. NONRELATIVISTIC TREATMENT

The radial nonrelativistic treatment of the synthesis of particles has been known since 1978 [3]
(see [4,16] for recent accounts). The central hypothesis is the generalization of Planck’s
constant #i=1 into  the isounit f=Q e I, p, 0,6 ,860,++)>0 which represents
nonlinear—nonlocal-nonhamiltonian interactions, although F=h for mutual distances
r>1 fm.

The isotopy of the unit then implies corresponding compatible isotopies of the totality of
the structure of QM into that of HM [4] (see the outline {2)), including: isotopy of field F(n, +,

1 -

%) :fq(ﬁ, +, *), I=0", » = x 0 x, 0 =fixed (in this note f‘=Rq or é'), with

isonumbers 7 conventional sum +, and isotopic product i * m =AQm, Q fixed,J*

= N1 A,
=#+*I=#, \VAcR, and consequential generalization of all operations

@Quark theories are known to have no practical application of any nature. Under isotopic S i} 0
(3) symmetries the sitvation is diffcrent. Isoquarks are perennially confined in a strict sense (with
identically nul] transition probabilities for free quarks due to the total incoherence of the interior isohilbert
and the exterior Hilbert space), while their isoconstituents are ordinary massive particles which can be free-
Iy produced in spontaneous or stimulated decays. Practical applications are then conceivable [4, 5, 16].
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[1-5);isotopy of the conventional Euclidean space E(r, 8, R)=FE Q(r, 8, R), 5=06; isotopy
of Hilbert spaces H: (:}/I:p)éC::-H W@ied = (@]Qlcp)lec isotOpy of eigenvalue equa-
tions HI> = E Wd=H* )= HQIJr} Exp>=EW, Er;éE isotopy of enveloping op-
erator algebras, Lie algebras, Lie groups, etc.

The O-isodeformation operator is then selected to yields the isotopy [3] (sce [8] for recent
detailed studies)

H !
[_ d r2£-+ :|¢=Eow=’[_ d zd ]*@ = Ep

2mrza'r dr = 2mr2dr a'r
o—1 2 -Jz‘r
| 2 1d 2d e ., e
""[ I 2 dr dr * r Vo] e ﬁ'(r) Ey(r) @.1)

where ©° and R® are positive consiants. By recalling that the Hulten potential behaves at
small distances like the Coulomb one, isotopy {2.1) can then be reduced to

2
d :d e o
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where V= V"—(x ¢’R®). The radial structure equations of the synthesis submitted in ref. [3], Eq.
(5.1.14), p.836, are then given by (h=1)

a—1 .
[ — sz —13-% 2‘—?; — V"““m""":;;‘":] ﬁ!(r) = E!ﬁ(r} (2.30)
r 1—e ) '
"= Y E, ., —EMcV) T =4nip0) «E " (sec” LR" (em), (23b)

k=12

where E*, 7

and R* are the total encrgy, meanlife and charge radifis, respectively, of the
isobound state.

When applied to synthesis {i.1b), the above model permitted the representation of the
totality of the characteristics of the n°, beginning with the suppression of the original spectrum
of the positronium into one, single, admissible energy level: 134.896 MeV [3]. similar results
hold for all other syntheses (1.1). A realization of the isotopic element @ verifying {(2.1) has
been identified by Animalu [8) in the expression Q0 = Qoexp{itlEoKu‘/]&)}. A comprehensive
studye is provided in [4]. We then have the following isopostulates of the §ynthesis of particles [3,

4, 16]:

2.1 TIsorcnormealizations. The intrinsic characteristics of the constituents of syntheses {1.1) are
isorenormalized (® mutated” in the language of [3]} because of the nonlincar—nonlocal—
nonhamiltonian interactions expected in the total mutual penetration of the wavepackets—-wave-

lengths—charge distributions.

2.2 Encrgy Balance. Conventional M bound states have a “negative binding energy” be-
cause E;<2E,,,. All syntheses (1.1) instead, if QM treated, would require 2 “positive bind-

ing energy” because E,>2E thus resulting in inconsistent indicial equations [3, 4, 16]. A

consl
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necessary condition to resolve this problem is the renormalization of the.rest energy of the con-
stituents given in Egs. (2.1) by mc%::»mch'}, under which binding energies can return to be neg-
ative. While conventional fusion processes “release” energy, syntheses (1.1) “require” energy®.

2.3 Suppression of Triplet States. Only singlet isobound states of spinning particles are stable,
because triplet couplings wunder total mutual penetration imply highly repulsive
nonlinear—nonlocal-nonhamiltonian forces due to the spinning of each particle inside and
against that of the other (this occurrence was represented in [3] via the so—called “gear model”).

2.4 Charge Independence. The mechanism of syntheses (1.1) is the dominance of
nonlinear—nonlocal—nonhamiltonian forces at distances< 1fm which are atiractive in singlet
couplings and absorb the Coulomb interactions resulting in attractive total interactions irrespec-
tive of the attractive or repulsive character of the original Coulomb interactions.

2.5 Constancy of Size. Another difference between bound states i;i'QM and HM is that the size
of the former increases with mass, as established 1n nuclear and atomic structures, while the size
of the latter remains approximately constant with the increase of the mass, as established for
hadrons. This occurrence is quantitatively interpreted by HM via the unification of the seeming-
ly disparate occurrences: 1) the range of the nonlinear—nonlocal—nonhamiltonian interactions
due to total mutual penctration; 2) the range of the strong interactions and 3) the minimal hole
needed to activate Hulten’s potential. The addition to an isobound state of a further constituent
does then increases its rest encrgy {(and density, thus increasing the isorenormalizations), but
leaves the size essentially unaffected.

2.6 Suppression of Atomic Energy Spectrum. Yet another difference between QM and HM
bound states is that the former generally have a spectrum of energy, while the latter admit only
one, single, energy level (this occurrence was called “spectrum suppression” in [3]).- Each given
synthesis (1.1) therefore has no excited isostates at distances <1 fm, because 2ll excited states
imply greater distances, thus recovering conventional QM energy levels at distances >1 fm. In
fact, the Hulten potential has a finite spectrum of energy levels, as well known. When all condi-
tions of systems (2.3) are imposed, this finite spectrum reduces to only one level (see [3, 4, 15,
16]).

2.7 Nearly Free Constituents. The notion of potential energy has no mathematical or physical
meaning for the contact nonhamiltonian interactions responsible for synthesis (1.1). The bind-
ing energies are then generally small, Eyqx 0 an occurrence which is reminiscent of

(D This illustrates the profound differences between the conventional “cold fusion” and the “syn-
thesis™ studied in this paper. It should be noted that the synthesis of the neutron and other unstable
hadrons can be a conceivable source of sub—nuclear energy called “hadronic encrgy” [20] because origi-
nating in mechanisms, this time, in the interior of hadrons. By recalling that the neutron decays
spontaneouslty and in a naturally esoenergetic way, the hadronic energy is predicted in the inverse reaction,
the stimulated decay of the neutron. The synthesis of this paper is therefore the foundation of the stimu-
lated decay of the hadronic energy [20]
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“asymptotic freedom” in quark theories 5].
3. IsoToPIES AND ISCDUALITIES OF POINCARE SYMMETRY

We now outline results which are rather old in isotopies, but which do not appear to have prop-
agated as yet to the literature on their direct applicability to g—deformations.

Consider the Minkowski space M(x, n, R) with local coordinates x={x, x*), x*=¢t,
co=speed of light in vacuum, metric n=diag. (1, 1, 1, —1), separation x"5,x" and invariant
measure ds2=—dx"nmdx". Its group of linear—local—canonical isometries is the ten—
dimensional Poincare group P(3.1) characterized by the ( ordered sets of ) parameters w= {6,
v, a} (Euler’s angles 8, speed parameter v, and translation parameters a), and generators, say,

for a system of two particles with non—null masses m X={X,)={M = Z(xu P,

av ap

-x p ), P = Zpu}, uv=1,2 3,4 a=1, 2, in their known fundamenta! representa-

tion (see e.g., [17], p. 40).

Three realizations of the ten—dimensional isotopic covering P o (3.1) of P(3.1) have been
constructed via the Lie—isotopic theory, the classical [18], operator [4, 19] and abstract [6] ones.
The latter can be readily constructed by following the space—time version of stcps.l—S for the
isorotational symmetry [1], Sect.3.E.Step 1 is the identification of the fundamental isotopic ele-
ment Q here interpreted as a 4 X 4 matrix generalization of g—number~deformations. The
identification is done via, the deformation of the Minkowski metric # into the most general
known metric § which is nonlinear, nonlocal—integral, and noncanonical in all variables,
wavefunctions and their derivatives, ‘

g = Bls,x X, X80 00,0 ) = O (5,%,%,% 8 24,990, )n, (3.1
under the condition of being of Kadeisvili Class HI [1] (smooth, bounded, nowhere singular and
Hermitean, but not necessarily positive or negative—definite). Under the assumed conditions,
the Q—matrix can always (although not necessarily) be diagonalized into the form

O =diag.(§,,,8,,,8,,.8,) =0 , det Q=0 (3.2)

The isosymmetry P o (3.1) is then constructed with respect to the isounit =@ -

Step 2 is the lifting of the conventional field R{(n, +, X } of real numbers » into the
isoficld ﬁg(ﬁ, +,*) of isoreal numbers A=nf, =0 "

Step 3 is the lifting (necessary for consistency) of the space M(x, 5, R) on the ficld R into
the isominkowski space M Q(x,ﬁ,ﬁ) on the isofield R with isoseparation [6]

O (R  CEE X TRV et ] 1 S )

Step 4 identifies the basic isotransformations leaving invariant {3.3)

-~ -

x'=A(w)*x, AT gA=RgR" =TiT
A

Det A=[Det (AQ))/= +Fx'=x+4, (3.4
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where the quantity 4 will be identified shortly. The connccted component ﬁ; 3.1)
=S50 9(3.]) x T o (3.1) is characterized by DetA = + J with structure [4, 6, 18, 19]

Q‘-Q{ES_]}:;\(w) * x = {]':[e!:;t .y } Ox = {Heiriﬂ‘“t }x, (3.52)
7,00 {epm  rx= " pxfel | e p=0, (3.56)

where w, and X, are conventional [17] and @ is given by (3.2). The isocommutation rules

130Q (3.1} are given by [loc.cit.]

MM ) =i@ My -2 M, ~8 M +2,M), (3.6a)

M ,,,P, 1=iE, P, —E, P)P,.P}=0, (3.6b)
where the product is the fundamental Q—isocommutator [A,B] = A4 * B~ B* A =A0R
— BQ A of the Lie—isotopic theory [1,3]. The isocasimirs arc then given by

ur’

- 2 BT
c®=1c"=pP =pPspP=r§"P, 3.7a)
L)) -~ 3 EP = sf »
C=W=Wgg W, Wﬂ:eﬂml =P (3.75)
The general isopoincaré transformations are then given by [loc.cit.)
x’= A * x isolorentz transforms, (3.8a)
x'=x 4+ A(s,x,%,X,), isotranslations, (3.80)

- 4 . .
L rx=(— x,x‘),x’ =%, * x=(x,—x ), isoinversions, {3.8¢)

[T

x'=%
Ayzas{ﬁw +a'lg,.P 1/ N +a"a [[gnn,Pm],P”p]/21+------} (.84)

The general isolorentz transformations are given by the isorotations reviewed in [1], and the
isoboosts first constructed in [6] ’

x =x x =x (3.9a)
3 3 o a ak € pm m - |
X" =x cosh[v'(gﬂg“)’] -x £,E,28,) 2sxllh[v(g“gu)z:l
=3’ — fix") (3.95)
4 E SR JO s P
¥ = —-xg,.(2,8,) 2snﬂn[V(g“zau)2 } +x coshfv(g, £,)]2
=5(* = fx’) , (3.9¢)
where
B=v/c, ﬁ=vtgﬁvk/cog“cn, g (3.10a)
i PO n o ad =
cosh[v(g“”g“n)’] =5=0-p§")"1, sanh[v(g“gn)-"] =55 (3.108)
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A few comments are in order. It is easy to prove the local isomorphisms P Q(S-l) = P{3.1)
for all O >0 (but not so for all @ of generic Class 1T ). This illustrates that the Lorentz trans-
formations are necessarily inapplicable {and not “viclated” ) under isotopies, but the Poincare
symmetry is preserved in an exact form, only realized in its most general possible (rather than
simplest possible) form.

The “direct universality” of the isopoincaré symmetry should be noted, i.e., its applicability
for all infinitely possible isoseparations (3.3) (universality), directly in the x-{rame of the exper-
imenter (direct universality).

Despite their apparent simplicity, isotransformations (3.9} are highly nonlinear—
nonlocal—noncanonical owing to the unrestricted functional dependence of the Q—matrix (or
elements §“).Thc simplicity of the final invariance should also be noted. In fact, the invariance
of all infinitely possible isoseparations (3.3) is merely given by plotting the given §“ elements
in Eqgs. (3.9).

This brings us to a first application of Q-isodeformations which has not yet propagated in
the literature. It is given by the capabilities of the O—isotopies [18]; a) to represent the transition
from the Minkowskian to the Riemannian geometry; b) to provide the universal invariance of
general relativity and c) to achieve a geometric unification of the special and general relativities.
All these results are achieved by merely assuming the particular‘no'n!inear, yet local and
Lagrangian real%zation £ = g(x) = Riemann = Q(x)n, and then the construction of the P o G
isosymmetries with respect to the gravitational isounit [ = [Q(x)] -t

Note that all Riemannian metrics admit the above @—decomposition with Q>0 {trivially,
from their locally Minkowskian character). Our isopoincaré symmetry P o (3.1) then ensures:
1) the invariance of all riemannian line clements"“); 2) the crucial isomorphisms P Q(3.1)z
P(3.1); and 3) the isomorphisms among the underlying spaces ®(x,g,R) = M{x,%,R), where the
Riemannian space ®{x, g, R) is reinterpreted as the isominkowskian space M (x,g,ﬁ),g
=0n F=0 ~! The isotopic unification of the special and general relativities then follows via
the embedding of curvature Q(x) in the isounit 7 of the theory.

The isodual isopoincaré symmetry ﬁdg (3.1} is characterized by the antiautomorphic
conjugation Q- Q%=—0%J - ’=- I) leading to isodual isofields f‘; (ﬁd, 4, ‘), isodual
isospaces M Z(x,g? " RN5°= —§ R~ — R, etc. They characterize negative—definite ener-

gies, motion flowing backward in time, etc., thus permitting an intriguing { and novel )
characterization of antiparticles [1,4,18,19]. Note the isodual Poincare symmetry P%(3.1), whose
identification requires the isotopic theory (owing to the need of a bona fide generalized

unit = (-1,

(D As an example, the invariance of the Schwartzschild line element is very simply achieved by plot-
ting in Eqs. (3.8) and (3.9) the valuesof g, = (1 — 2M /r}_', £, = rz, £, = rzsinzﬂ, g, =1
—2M / r. Similarly P Q(B.i) provides the direct invariance of any arbitrarily given Reimannian metric

with elements g,
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For physical applications the isotopies are restricted to preserve the signature (+, +, +, —)
of M(x, 5, R), called of Kadeisvili Class I [1], with realization

- . 0 2 2 . -2 =32 =21 a3
£€=0n, Q=diagib bbb )=diag.(n ,n, ,n "n, ),

b#,ny>0 (3.11)
where the bs called characteristic functions of the medium considered. The use of the
quantity 0¢=—0 then characterizes the isodual symmetry.

The unifying powers of the isopoincaré symmetry should be finally noted. On
mathematical grounds, the singles abstract isotope P o (3.1) of Class T outlined above unifies
all possible inhomogeneous ten—dimensional groups, such as 0(4) x T(4),0(3.1) x T(3.1),
0(2.2) x T(2.2) all their isoduals and all their infinite isotopes [4, 18].

On physical grounds, the isotope P o (3.1) of Class I unifies: linear and nonlinear, local and
nonlocal, Hamiltonian and nonhamiltonian, relativistic and gravitational, as well as exterior

and interior systems, at both classical and operator levels [4, 18).
4. ISOTOPIES AND ISODUALITIES OF THE SpECIAL RELATIVITY

We shall now ignore gravitational prefiles, and consider isotop‘ic theories specifica-lly butlt for
interior relativistic dynamical problems with @ = Q(s,%,X,*++}> 0 of K adeisviei Class I.

“The isotopies of the Poincaré symmetry P(3.1) = P 0(3.1) imply necessary, corre-
sponding liftings of the special relativity into a form called isospecial relativity, originally sub-
mitted in [6] and then studied in detail in {4,18]. The objective is a form—invariant description of
extended particles and electromagnetic waves propagating within inhomogeneous and
anisotropic physical media represented by isospaces M(x,5,R). The special relativity is then
identically admitted, by construction, when moticn returns to the homogeneous and isotropic
vacuum.

The isospecial relativity is based on the isopoincaré invariance on isospaces M(x,g.R) of
Class I, with consequential isotopies of all basic postulates of the special relativity. Those impor-
tant for this note are the following isopostulates for realization (3.11) with b, = l'J“{s,;vE,:a:,—--),J!:E
=b, = b, # b (sec[6] for original works and [4] for comprehensive studies);

4.1} The invariant speed is the “maximal causal speed”

V . =ldr/dil  =cb, /b, ' @.1)

4.2 The addition of speeds u and v is given hy the “isotopic addition law” -
2 2,12 .
Vi=u+v)/ (I+ub,v, /c b)) {4.2)
4.3 Time intervals and lengths follow the isodilation—isocontraction laws

T=%1,, AL, =jAL (4.3)

4.4 The frequency follows the “isadoppler shift law”

&' = w9(1 — Peosa), cosy’ = (cosx — B) / (1 — Peosa) {4.4)
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4.5 The energy equivalence of mass follows the “isoequivalence principle”

E=mc’ =mc:bi =mc:/n: 4.5
k—— where 7 is defined in (3.108). .

The above generalized postulates are implicit in the preceding formulations, e.g., in
ispinvariant (3.3) or in isolorentz transformations (3.9); they recover identically the
conventional postulates in vacuum for which &,=1; and they coincide with the conventional
postulates at the abstract, realization—free level, where we lose all distinctions between
T and I,xi and xz, ﬁz and B° 7 andz,® and o, E and E, etc.

A most visible departure from the conventional postulates is the abandonment of the speed
of light as the invariant spced in favor of quantity (4.1) which is intrinsic of the isominkowski
geometry and represents the maximal causal speed as characterjzed by an effect following a
cause due to particles, fields or other means. Note that in vacuum ifm“EcO by therefore recov-
ering as a particular case the speed of light as the maximal causal speed.

‘The best way to verify Isopostulates 4.1 is in the simplest possible medium, the homoge-
neous and isotropic water, where the speed of light is no longer c¢;, but rather the familiar
value c¢=cy/ n,<cg, Where n, is the index of refraction. The insistence in keeping the speed of
light as the invariant speed leads to a number of inconsistencies, such as: the viglation of both
the conventional and isotopic laws of addition of speeds, none of which yields the speed of light
as the sums of two light speed u=v=c=¢,/ n, clectrons can propagate in water at speeds big-
ger than the assumed invariant speed, as experimentally established by the Cherenkov light; and
others. All these inconsistencies are resolved by the isospecial relativity {4, 6).

Even greater inconsistencics emerge if onc insists in keeping the speed of light as the
invariant speed for all media more complex than water, e.g., inhomogeneous and anisotropic
atmospheres. A resolution of these inconsistencies requires the separation of the invariant speed
from the speed of light, and their identity only for the particular case in vacuum.

Since isopostulates 1—5 are quantitatively different than the conventional ones, they are
suitable for experimental verification. Intriguingly, all available experimental evidence appears
to confirm the above isotopic postulates, not only for simple media such as water or atmos-
pheres, but also for the more complex media, such as the hyperdense media inside hadrons
(Sect.8, 9).

Isotopic theories predict the existence of a hitherto unknown universe, called isodual uni-
verse, which is characterized by the isodual isominkowski (and isoriemannian) spaces

A?;(x,g,ﬁ). The isodual isospecial relativity [4, 18] is a }3'; (3.1)—invariant description of
antiparticles in interior dynamical conditions, characterized by the image of Isopostulatesi—35
on ﬁ;(ﬁ d, +, % d). The isodual special relativity is a new image of the conventional relativity

for antiparticles in exterior conditions characterized by the isodual Poincare invariance p?
(3.1yon Mx,n", R%.
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5. ISORENORMALIZATION

. . . . . . 2 . .
Isominkowskian treatments with generic characteristic functions & H(s,x,x,m) are valid for the

local description, that is, the behaviour of a particle or an electromagnetic wave at one given
point of the interior medium, such as for the value of the speed of light c=¢gb,~¢;/ 1, at one
given point of an inhomogeneous and anisotropic medium. When “global” values are of

interest, such as the average speed of light through the entire medium considered, ¢ = Cnb:

=c,/ n: =const, the b—functions can be effectively averaged to constants, bg:Avcr.
(b,)=const. >0, ny= Aver. (n,)=const.>0

In this case isotransforms (3.8), called restricted isopoincaré transformations, regain
linearity and locality (thus, preserving conventional inertial frames), although they remain
noncanonical. Since we are interested in the “global” treatment of syntheses (1.1), in this section
we shall consider the restricted isopoincaré transformations.

A primary function of the isominkowski spaces (as well as a primary mean for their exper-
imental verification) is the geometrization of inhomogencous and anisotropic physical media at
large, and the media in the interior of hadrons, in particular. By recalling that systems are now
characterized by a conventional Lagrangian or Hamiltonian plus the isotopic element @, the
desired novel isorenormalizations are expected to originate directly from the isominkowskian
geometrization.

Consider the {opcrator) relativistic isokinematics on M(x,g,R)[4] with basic expressions

K ~ H ~ R PN ~ [
p=(p )=(mu )= (maycv ,moyc),m =mFec=bb,, {5.1)
isoeigenvalue form
P, * =— if:&vtﬁ = — ib;zéuﬁ,(nosum), (5.2)

and fundamental isoinvariant [4]

Pl =7"p,xp *U=(byp,*p, —c'p,¥P)* T
=(my5"c v byt —my5 ey |
=[-mipto-B)]e
=(—m.c" )P (5.3)

It is then easy to sec that the isorenormalization needed for the syntheses is provided by

Isopostulates 1—5 themselves. As an example, in going from motion in vacuum to motion within
a physical mediuvm with characteristics b°-—cons_tants, a particle experience the following

isorenormalization of the rest energy

2,02

E=rm:i::»f."'=m|:'2 =me b, , (5.4)

which is precisely the relativistic version of the nonrelativistic isonormalization of Sect. 2. A sim-
ilar occurrence holds for all remaining intrinsic characteristics. This is expected from the altera-
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tion of the conventional Casimir invariants into form (3.7), as well as by the isotopies of Dirac’s
equation (see next section).

The predictions of the isospecial relativity for particles can be independent]y tested via the
predictions for electromagnetic waves which, under the necessary condition of propagating
within inhomogeneous and anisotropic media, are expressed by the iso—plane—wave on
M (x,8,R)[4]

k,02 & ]
@(x)=N e:(x byox" —EBD (55)

The novel predictions suitable for experimental tests (sect. 9) are the isodoppler’s law (4.4)
with isoredshift for low density media (i.e., the prediction that electromagnetic waves lose ener- )
gy within such media), and isoblueshift for high density media (i.e., the complementary predic-
tion that electromagnetic waves gain energy from such media), while there is no modification of
the Doppler’s law in water because of its homogeneity and isotropy (i.e., electromagnetic waves
preserve their energy in water).

A number of considerations here not reported for brevity (see [4, 16, 19]) lead to the impor-
tant conclusion that all hadrons beginning from kaons are of the so—called isominkowskian

media of type 9 for which B < 8,5 >3, Aver. (bi) <bj[19], p. 103. The understanding is that

different hadrons have different numerical values of the characteristics 5° quantities, e.g., be-
cause they have different densitics. )

6. IsoToPIES AND IsODUALITIES OF DirAC'S EQUATION

We are now suofficiently equipped to review a fundamental application of the isospecial
relativity, the isotopies of Dirac’s equation, here called isodirac equation, for the
characterization of isoparticles & * ] * . ele.

The isolinearization of 2-—nd order invariant (5.3) can be done by introducing the

12—dimensional isospace {J‘Q Z'*"(x,g,ﬁ) X §:m (2)} X {ﬂ ;'Orb (x,§d,}‘f d) x 8 Z’m' (2)} for the

characterization of the orbital and intrinsic angular momenta for particles and antiparticles,
respectively, The following expressions in self—explanatory notation (see [4] for details) then
characterize the isogamma matrices 3.

~HY orb -2 +:3
g7p,* " p, +1h )*° P(x)

~

E(ﬁ“?n*mp‘+iﬁf)*m('g‘nﬂ?u*mpﬂ—irﬁ)*m@(}c) . (6.1a)
- ™ oA ~ ~ -~ - - b
{?" : T,}mt=ﬂ“Qm?,+7,Qm7y22§mfm . (6.10)

-~ - *orh e -~ in - [1.}1 8 - iDtr o -
5, =3,77.05, 75,1 =5,07%,+7,0°7,=21 (6.1c)

The above formulation is excessively general for our needs in this note, We shall therefore

K

assume the particularization

P27 =00™" = 1=diag.(1,1),]* = — diag.(1,}), (6.2a)

- i

G,.3)=50,+3,0%,=2%,1Li=0", (6.2b)
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Amoe e ?
0 o I 0 e

k Fl
5% =b*7J 5 —ip'J I =diagQ,Df = ~1,, (6.2¢)

-0, 0 0 -1,

where the y— and s—matrices are the conventional ones, and b = b“(..s,i,x,---). One can see
the emergence of the isodual isospaces S%(2) characterized by /*=—diag. (1,1} in +* beginning
with the conventional Dirac’s equation, which then persist under isotopies to §° (2). The de-
sired jsodirac equation can then be written:

(5, " +im) =3 =(2"3,0P, +im )00 =05 =m] (6.3)

with a simple extension to include electromagnetic potentials which, being external, are not al-
tered by the isotopies. .

The orbitz] and intrinsic angular momenta of particles with the lowest admissible hadronic
weight are then characterized by

09(3):Lt=£”‘,r‘p’_,[Ll. , L,-]"*’mbn L (6.4a)
B ep=0+b7 0 46 WL, 0= 5750, (6.4b)
s a ] 5 x5 [§ & "
SOUQ):S, = 56,9, * 7,18, - §.1=¢,b.5,, (6.4c)
5 - o
§eqg=(/ 00 b, +b,b,+b,b1)D, S, x = 56,50, (6.4d)

which confirm the existence of the desired nontrivial isorenormalizations of angular momentum
and spin.

A simple isotopy of the conventional derivation yields the magnetic and electric isodipole
moments (assumed for simplicity along the third axis)

~ b! -~ b3 [
==t m=g:'m (6.5)

first derived in [3), eqs. (4.20. 16), p. 803. _
The isosymmetry of (6.3) is the isotope §7.(2.C) of the spinorial symmetry SL(2.C) with

5,29, T

-~

; &7 N =%¥ x5, and isocommutation rules (3.6a). By adding

isotranslations, Egs. (6.3) therefore characterize the spinorial covering P (3 1) of the

generators S

isopoincare symmetry P o 3 1) of Sect. 3. The proof that isodirac’s cquat:on transforms
isocovariantly under _P ('i 1) is mstructlvc Equally instructive is the proof of the isoselfduality
of Dirac’s equation and of its isotopic extension which justifics the assumed 12-dimensional
isospace®. The true general symmetry of the conventional Dirac equation is therefore P(3x 1)

@ This property requires the knowledge of the behaviour of all quantities under isoduality, ¢. g.
the isodual complex numbers - ¢® = -, the isodua! states [4] | >“=—(1>)*=—<1, etc. I is then easy to
prove that isoduality is equivalent to charge conjugation, This property then perfnits the novel representia-
tion of antiparticles via isodual spaces. Note that the notion of isoduality is embedded in the structurc of
the conventional gamma matrices becausc of the appearances of the isodual matrices ¢Y=—g, and isodual
unit If=—I_We herc mercly consider its isotopies [ 4, 19].
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x P%3.1). Additional studies on the isotopies of Dirac’s equation have been done by Jannussis,
Nishioka and others [21].

7. IsoToPiC CHARACTERIZATION OF THE SYNTHESIS OF THE NEUTRON

We now specialize Eqs. (6.3) for the characterization of synthesis (1.1e). Recall that Dirac’s
equation describes the ordinary electron ¢~ under the external field of the proton p*. Eqs. (6.3)
are therefore ideally set to describe Rutherford’s electron & when immersed within the
hadronic medium inside the proton considered as external.

As a first step, we can therefore study the synthesis n=(p * & where the proton is

)HM

" is represented by (6.3)

-~

unperturbed owing to his much greater mass, and the isoelectron &
where the b,~functions are averaged to constants bﬂ, thus averaging all interactions, whether
Lagrangians or not®. These assumptions then permit the fbliowing remarkably simple
isorenormalizations.

7.1 Isoremormalization of Rest Energy. The energies involved in synthesis (1.1e¢) are:
Ep=939.57 McV; E)=938.28 and E;=0.5 MeV. As we shall see in the next section, the bind-
ing energy is very small and can be assumed to be null in first approximation. This requires the
isorenormalization via (4.5) >

El=m’c=05MeV = E.=m'c b, ~13MeV, b, ~1.62 (1.1)
first predicted in [15], p. 527@ '

-

7.2 Isorenormaslization of Total Angular Momentum. The isoelectron €  must have a null to-
tal angular momentum to permit a consistent synthesis (1.1¢). This result was first reached by
Dirac [13,14] via his generalization of his own equation, which results to have an csscntial
isotopic structure with a nondiagonal Q—matrix {(denoted § in [13]). The total angular momen-
tumt is then subjected to the isorenormalization L+ 1/ 2=>(n+n"}/2, n,n'=0,1,2, «-, thus
being null for the ground state {see [4,8] for detailed review and isotopic reinterpretation).

The isotopic SU(2)—spin theory [9] permits a rigorous confirmation of this result because
the only allowed addition of angular momentum and spin for a particle immersed within the
hyperdense medium inside the proton is that for which: 1) the spin—spin coupling is a singlet;
2) the orbital angular momentum is along the spin of the heavier particle; and 3} at the limit of
compression of the electron to the center of the proton, its orbital.and intrinsic angular

momenta must evidently be equal but opposite, thus resulting in a null total value (see also the

© The understanding of this point requires the knowledge that conventional electromagnetic
interactions can be represented via the generalized Lie tensor (the d~functions), with the Lagrangian rep-
resenting only the kinetic energy [22], p.98—101. Despite its misleading appearance, Eqgs. (6.3) represent, as
written (i.e., without conventional interactions), an electron under the most general known linear and
nonlinear, local and nonlocal, as well as Lagrangian and nonlagrangian interactions. Their averaging into
constant bﬂ is possible because of the stability of the syntheses considered.

@ There is & clear misprint il [15), Eqgs. (2.45) yielding 16.5 rather than 1.65. As we shall sec in
Sect.8, the experimental value is preciscly 1.65 also accounting for the binding energy.
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review in [1}, Sect.3.E).

Isodirac’s equation (6.3) permits a quantitative interpretation of Lim L ;= — 5, via I:3
r=0
= - §3 and ii = 55 and from Eqs. (6.4) (for L=1, L=0 being unallowed for L 3= = § R
# 0)
-1, -1 1 -1, -1 -2, -2 -2, -2
b b, =~2*b'bz,bI b, +b,b, +b, b,

=(1/8)(b’b. +bib: +b2b0) : (1.2)

with numerical solution for the simple case of spherical symmetry
bl =b)=b=V2~1415 (7.3}

which confirms a fundamental prediction of the isospecial relativity, that the nucleon is an

isominkowskian medium of Type 9 (B< 8, 5> 7, Avcr.(bo) < bo')'.
& 4

7.3 isorenormalization of Magnetic Moments, Yet another prediction of the isospecial relativity
is that, when ordinary ¢lectrons are immersed in the hyperdense medium inside protons, they
experience a deformation—isorenormalization of both their orbital and intrinsic magnetic mo-
ments, first generically studied in ref. [3], p. 803, and then studied, nonrelativistically, in ref. [12}.

The isodirac’s equation permits a quantitéﬁve, simple and direct treatment of this aspect,
too, via Egs. (6.5) which vield for synthesis {1.1¢) (for L=1 from (7.2), see Fig.1, p. 525, of [12]
for orientations) '

= — 190l /2m co=p +uy |+uy |l w,=+2.7el/2m ¢, (7.4a)
p;m = —4.6lel/ ZmPt’:0 = —24. IO-SIeI/ 2m ¢, (7.46)
gy = ( b, /b, ) B =141/ 165" =0.8545u7", (7.4¢)

intr

p = (- 0.8545+0.0024)," = — 0852140 (7.4d)

The latter numerical values should not be considered as final because of the need to study
the general model n= (p * T1é ) v With isorenormalization of the electromagnetic properties

of both the proton and the electron (including the charge which is not isorenormalized in this
first treatment). Nevertheless, the latter study is expected 1o yield adjustments of numerical val-
ues (7.4).

We can therefore conclude by saying that the isospecial relativity does indeed provide a
quantitative representation of the synthesis of protons and electrons into neutrons {plus
neutrinos), with all needed, specific, numerical predictions of the quantities involved in a form
ready for experimental tests. The extension of the results to other syntheses of particles is here

left for brevity to the interested reader.
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8. EXPERIMENTAL VERIFICATIONS

Even though preliminary and in need of independent re—runs, a number of direct and indirect
experimental verifications are today available supporting syntheses (1.1).

8.1 Direct Verifications. The first direct experimental verification of the isotopic origin of
electron paring in superconductivity has been provided by Animalu [8] with rather impressive
phenomenological agreement with data. The best verification of syntheses (1.15)—(1.1d) are
given by the uniqueness of represented energy levels via model (2.7) (see Sect. 9 for specific
tests),

The first direct experimental verification of the synthesis (1.1) was done by don Borghi et
al. [15]. The experiments essentially consist in forming a gas of protons and electrons inside a
metallic chamber (called ¢lystron) via the electrolytic separation of —thc hydrogen. Since the pro-
tons and electrons are charged, they cannot escape the metallic chamber. Nevertheless, numer-
ous transmutations of nuclei occurred for matter put in the outside of said chamber. The meas-
ures can then be solely interpreted, in the absence of any other neutron source, by the synthesis
of the protons and electrons into neutrons which, being neutral, can escape the chamber and

cause the measured transmutations. -

8.2 Verifications via the Bose—Einstein Correlation. The most important indirect verification of
cold fusion (1.1&) has been recently achieved via theoretical [19] and phenomenological [23]
studies on the Bose—Einstein correlation. These results are important because they confirm, not
only the fundamental isominkowskian laws underlying synthesis (1.1e), but also their numerical
values. :

In essence, studies conducted via the full use of nonlinear-nonlocal-nonhamiltonian
isominkowskian geometrization of the p — p fireball result in the twopoint Boson isocorre—
lation function on MQ (x,5,R) [i9], Eq.{10.8), p. 122,

2
P K - —t 0 . : 2, 0,0 0
Co=1+5-T5, 7 "), g=D1ag.(b, b2 b7, b ) @.1)
where g, is the momentum transfer and K = b:n + b:z + b:z is normalized to 3, under the sole

approximation, also assumed in conventional treatments, that the longitudinal and fourth com-
ponents of the momentum transfer are very small.
Phenomenological studies conducted in {23] via the UA1 data confirm model (8.1} inits en-

tirety, and identify the numerical values.’

b =0.26710.054, b

0
I
]
k]

= 0.437 1+ 0.035,
b

These measures have the following implications: a) They first confirm the non—lincar—

= 1.661, b,=1.4653+0015 - {82

0
2
0
4

nonlocal-nonhamiltonian origin of the correlation, which is the expected origin of the synthesis
(1.1e); b) They confirm the isominkowskian geometrization of Type 9 (B<B5>7, Aver.

(b:)< b:) for the p— p fireball which, having the samc density of the proton, is
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directly applicable to synthesis (1.1e}; ¢) They provide a numerical confirmation of rest energy
isorenormalization (7.1) predicted in [12], beyond the best expectation by this author. Also, ex-
perimental value 59=1.653 yiclds the isorenormalized rest energy E: = .36 MeV, thus im-
plying the existence of the binding energy E=—0.072MeV, which is small, also as predicted.

8.3 Additional Experimental Verifications. Phenomenological calculations of deviations from
the Minkowskian geometry inside pions and kaons were conducted in [24] via standard gauge
models in the Higps sector, resulting in the deformed metric #§ = diag.{(1—a/ 3), (1—x/ 3),
(1—z / 3), —(1—&)) which is precisely of the isominkowskian type (3.11) with numerical values

02 —3
, b, =1-379-10 (8.3a)

PIONS n*: Y =b) =b, >1+12-107"

4 4

, by 14614107 (8.35)

Pions = are then isominkowskian media of Type 4, while the heavier kaons K* are of Typc

KAONS K* " =b) =b) =1-2+10"

9 [4] . This confirms measures (8.2) because all hadrons heavier't'han ..K't are expected to be
isominkowskian media of Type 9.

Independent phenomenclogical plots [25] on the behaviour of the meanlife of the

K% (which, according to current experiments, is anomalous from 30 to 100 GeV and

conventional from 100 to 350 GeV) via isominkowskian geometrization {6] , yield the following

characteristic values of the K. ..

73

B =by = b, ~0.909080 +0.0004, b, ~1.002+ 0.007, : (8.4)
which are of the same order of magnitude of values (8.3b). Measures (8.4} thercfore provide an
independent confirmation that the interior of kaons is indeed an isominkowskian medium of
Type 9, and an additional independent confirmation of the isogeometrization needed for syn-
thesis (1.1e). Plots [25] also computed the values 4

Ab} ~0.007, Ab; =~0.001. (8.5)
This confirms the prediction of the isospecial relativity in the range 30—400 GeV that

the b, quantity, being a geometrization of the density, is constant for the particle considered
(although varying from hadron to hadron with the density), while the dependence in the veloci-
ties or, equivalents, in theests with the b,—quantities.
en Q.rﬁy
9. ProroseED TESTS

Physics is a science with an absolute standard of value: the experiments, Experiments themselves
have their own standard of value, the more fundamental the law to be tested, the more relevant

the experiment. In particular, experiments such as don Borghi’s verifications on the synthesis n
= (p * & )HM , can only be dismissed via other experiments, and simply cannot be dismissed in

a credible way via theoretical considerations or personal views.
We therefore sugpest the independent verification or dismissal of experiment [15] on the
fundamental synthesis p*+e —n+v.This can be first done in a number of ways, such as:
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Experiment I: Repeat the experiment as originally done [15);

Experiment II: Hit a beryllium mass saturated with hydrogen and at low temperature
with a cathodic ray of the threshold energy of 0.80 MeV®. The synthesis would be confirmed if
a measurable flux of neutrons is produced. This latter experiment is particularly significant for
the verification of the threshold energy of 0.80 MeV. In turn, such energy is fundamental for the
inverse reaction, the stimulated decay of the neutron (see below). In fact, at sufficiently low
temperatures, the protons of the hydrogen nuclei can be considered as being at rest in the
beryllium chrystal. The threshold energy is then entirely carried by the cathodic ray. The meas-
ure of the neutron flux for cathodic rays of various energies below and above .80 MeV would
then provide this crucial experimental information. '

A mature experimental study of the synthesis p*+e —n+v also calls for a re—inspection of
existing means for the production of neutrons. As an ‘exampie, thp currently available neutron
sources based on beryllium, at a deeper inspection, may well result to be a manifestation of the
synthesis of the neutron as proposed in this paper.

Needless to say, the above lines should not be solely restricted to the neutrons. For
instance, the synthesis of the neutral pion e'+¢ —x ° is equally significant and therefore deserv-
ing consideration. Numerous additional syntheses predicted by our isotopic generalization of
the special relativity can thien be studied.

Moreover,we suggest the conduction of experiments on the inverse process which is at the
foundation of the hadronic encrgy [20], the possible stimulated decay of the neutron y+n->
p’+e™+3 which is predicted by the isospecial relativity to occur for gammas with excitation fre-
quencies of 3.129 x 10*°Hz (corresponding to the rest energy 1.294 MeV of Rutherford’s elec-
tron inside the proton) less adjustments for the binding energy. An alternative excitation fre.
quency also deserving experimental test is the value 1.236 x 10 Hz (corresponding to the rest
energy 0.511 MeV of the ordiné,ry electron outside the proton) which is conceivable via
conventional weak processes. The following experiments are then recommended;

Experiment IIT: Hit with gammas of 1.294Mev {and, independently of 0.5111 MeV) a pellet
of 3DZn7° as pure as possible {note that gammas of 1.294 or 0.511 MeV are available from
commercially sold radioisopes and 3g,Zn'm , being a stable, light, natural element, is also
commercially available}. The stimulated decay of one of the peripheral neutrons in the
Zn—nuclei would then imply the reaction y+ 3Zn— ;;Ga’+8". In turn, ;,,Ga™ is known to
be unstable and to have the spontancous decay in 21min. 5,Ga" ,,Ge"™+f” where 5,Ge™ is
also a (rather rare) stable, light, natural element and beta minus has energy ranging from 0.44 to
1.66Mev. The measure via ordinary mass spectrometers of traces of the rare HGe’"— in the pel-
let originally of ordinary ,,Zn™ after sufficient bombardment would evidently establish beyond
scientific doubts the first stimulated transmutation of matter on record. Note that such

transmutation is expected to exist only at the sharp excitation frequency with ignorable proba-

(D This experiment has been independently suggested to the author by Y. Oganessian of the
JINR, Dubna, Russia, and M. Farouk of the Atomic Energy Rescarch Institute in Riyadh, Saudi Arabia
(private communications).
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bility to occur in a natural environment.

Experiment TV: Hit a pellet of ,Mo'® (which is also a stable, light, natural element
commercially available in sufficient purity) with gammas of 1.294 MeV (or 0.511 MeV)
excitation frequency. The isospecial relativity predicts the stimulated transmutation y+ ,,Mo'®
— oTc'®+f7. Then, ,Tc' is also unstable with the spontancous decay in 18.9 sec  4;Te'™
— LRu™+p where LRu'® is again another (rather rare) stable, light, natural element and
the beta minus has energy ranging from 2.2 to 3.8 MeV., Again, measures via ordinary mass
spectrometers of traces of the rare ‘_.‘Ru“m in the petlet originally of ‘,zMo"m after sufficient
bombardment with gammas of said excitation frequency would establish the stimulated
transmutation here considered.

It should be indicated that the lack of validity of the excitation frequency 3.129 x 10°°Hz
does not necessarily mean that the stimulated decay of the neutron does not exist. In fact, that
particular frequency has been reached via the isoequivalence principle for the electron inside the
proton E’=mg ¢2 b by using the numerical value of 4 obtained from the geometrization of
the density of the p — p annihilation in the UA1 experiments at CERN [23]. The correct value
for bﬂ should be that obtained via independent expcfiments, specifically, on the geometrization
of the medjum inside a proton which is expected to be numerically different than that for the p

p annihilation 2t the UA1 energy (evidently because the densities are different). The above
indicated excitation frequency is therefore the best estimate possible at this writing which is
plausible because the density of the p — p annihilation is of the same order of magnitude of the
density of the proton. The understanding is that revisions are conceivable when a more precise
value of the characteristic quantity 4 of the proton is available. The main point is that the
hadronic energy is based on 2 mechanism which occurs spontancously in nature: the decay of
the neutron. The identification of mechanisms for its stimulated occurrence is then only a matter
of time. In particular it is conceivable that such a mechanism exists even if the synthesis of the
neutron is disproved experimentally.

Note that al] the above transmutations are of the type {4,Z)—~(4,Z+1) and, therefore, nec-
essarily release energy (evidently because the atomic weight of (4,Z) is bigger than that of (4,
Z+1)). Also, one original gamma would produce two nuclear electrons of energy in the MeV
range (about 10°—10° time the energy of the electrons hitting television or computer screen).
The hadronic energy indicated earlier then essentially consists in the capture of these energetic
electrons via a metallic screen with dual production of electricity and heat (see [20] for details,
including a description of patents pending). Note that the original nuclei of 3(,Zn'm
or of oMo' would merely act as receptacles, and this illustrates the subnuclear—hadronic
character of the energy. Note finally that all the above proposed experiments are rather simple,
particularly when compared to high energy or interferometric experiments, their cost is compar-
atively minimal with a comparatively much higher potential return, and they can be done in any
nuclear laboratory.

Intriguingly, if confirmed, the primary characteristics of such hadronic energy are:
1} Compilete lack of the harmful radiations emitted by the nuclear energy. The process implies
the transition from a stable, light, natural element to another of the samc characteristics but of
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lower atomic weight, while the only particles produced are the electrons, which are captured to
utilize their electricity and kinetic energy, and the harmless neutrinos; 2) No restriction on
weight due to super—heavy shields as needed for the nuclear energy. This renders conceivable
poriable, light—weight realizations; and 3) Lack of the critical mass needed for the nuclear ener-
gy. This renders conceivable realizations of the hadronic energy in large or small scale, including
miniaturizations.

Experiment V: Measure the total cross section of the reaction y+n—~ p*+e +v as a function
of the energy of the gamma. The isospecial relativity predicts that such cross section peaks at the
excitation energy of 1.294 MeV (again, less adjustments due to the binding energy), with secon-
dary peaks at multiples and submultiples of said excitation energy. Note that this experiment
could confirm or deny the fundamental law of the chemical synthesis of particles, the
isoequivalence law {4.5) from which all other isotopic laws can be dqrived'via mere compatibility
arguments. In particular, the plausibility of law (4.5) should be kept in mind because it merely
expresses the expectation that the speed of light ¢ in the hyperdense medium inside a proton is
not equal to the speed ¢, in vacuum [26]. For additional, classical and particle experiments, see
[4,18].

As stressed in this paper, the above possibilities are not permitted by relativistic quantum
mechanics and réﬁuirc its structural generalization for novel physical conditions within the
hyperdense media inside hadrons beyond those of its original conception and expcriincntal veri-
fication. As well known, the conception of the atomic—nuclear energy at the turn of this century
required the necessary relativistic generalization of pre—existing theories. It is hoped this paper
has conveyed the evidence that the conception and guantitative treatment of fundamentally
novel subnuclear encrgies now requires a structural generalizations of the pre—existing

relativistic theories.
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