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1. STATEMENT OF THE PROBLEM 

· · · In recent papers, Kadeisvili [1) reviews the nonlinear-'nonloca1-noncano-
. nicalisotopiesof Ue's theory, and Lopez [2) reviews theaxiom-pre~erving iso

topies of quantum mechanics (QM); called hadronic mechanics ( HM). _(origi~ 
nally submitted in [3), see refs. [4) for details), and their axiomatization of 
Q-operator-deforniations, here ealled Q-isodefoinuitions. ·· · - · · , .· · ; . · 
_ In this riote we shall apply isosymmetries/ Q-isodeform<;1tions to 'aspecula
tive,. yet intriguing' novel problem, 'the_ cold fusion (or chemical synthesis*) of 
elementary particles, defined as the apparent tendency of massive particles to 
form abomid state at short distance~ (< I hll)in singlet state' whiCh is enhanced 
at low temperature (orverylowenergies): <.:: . . , " . . .. ' 

According to-these novel vi~ws,'we expectthatunstable elementary partic
les can be artificially producedvia' the chemical' synthesis of lighter massive par~. 
tides suitably selected in their spontaneous decays. Such a chemical synthesis 

c occurs for''each;indtviduai particle in' our space-time only; without ariy unitary" 
interior space and, thus,· without the possibility of defining a quark. Neverthe
less, compatibility with quark theories is apparently achieved by considering 
families of particles via the addition of unitary internal spaces. This aspect is 
studied Clsewhere _ [5) ~ia the isotopies SUQ(3) ~ SU(3) characterizing iso-

quarks, whichhave all coriventionalquantum numbers, yet more general non-
linear-nonlocal..:nonhamiltonian interactions. · 

A central problem iri the achievement of the above cold fusions/chemical 
syntheses is the need for new renormalizations of the intrinsic characteristics of 
particles as characterzed by QM: rest energy, spin, charge, magnetic moments, 
etc. In fact if particle preserve their conventionally renormalized intrinsic cha-
racteristics, no cold fusion is J)ossible (see below). · · 

· The physical origin of these novel renormalizations is seen in the nonlinear
nonlocal-nonhamiltonian interactions expected in the total mutual penetration 
of wavepackets-wavelengths-charge distributions of particles one in8ide the other, 
and represented with_ the isotopic operator Q = Q(s, x, x, x, 1/J, iJtp, aiJtp, ... ) 
[1-S ). By recalling that all interactions must produce renormalizations, and all 

*The author would like to thank A.N.SisSaklan of the JINR for suggesting that name. 
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conventional renormalizationsare Lagrangian - Hamiltonian, the novelty of 
the renormalizations follows from their nonlagrangian-nonhamiltonian character. 

Among all possible deformations, we select ·the isotopies 0 Q(3.1) and 

p Q(3.1) of the Lorents0(3.1) and Poincare P(3.1) symmetries first introduced 

by the author back in 1983 [6 ]•, which are constructed with respect to the iso

unit f = Q- 1
, and imply a generalization of the very notion of particle into the 

covering notion of isoparticle possessing precisely tlie generalized characteristic 
needed for the cold fusion. · , 

In this note we shall denote all orditfary particles characterized by P(3.1) 
· h. h f . ·1· bo. I + + + · d h bol . "+- "'+ "+ . wtt t e amt tar sym s e.,..,~-~-, p-, etc. an use t e sym s e-::-, ~-~-, p-; etc; ,... . ' 

for their isotopic conditions characterized by P Q(3.1 ), which represent their im-

mersion within the hyperdense media in the interior of hadrons; called hadronic 
media [3 ]. . · . . . . · .. . . . . · 
· A first \uiderstanding is thaf ail Q-operators'are·s'elected i~ ~ucha way to 

recover the tirival unit r:::: diag.O, ·1, 1, l) for distances > l fm, when motio11 . ·· 
returns to be in vacuum, in which case HM recovers QM identicallyand in its 

·totality. Also, in the transition from interior motion within a hadronic medium 
to exterior motion in vacuum, isopartkles reacquire their conventional P(3.1)
invariance, plus PoSSible secondary emissions (e.g., bf y and V) due to the ori-
ginal excitations. . . . . . ' - . 

Quantitative representations ~f the following cold fusions are now available 
- [3,4 ], here expressed in self:explanatory notations (see later for secondary 

emissions) · · · · · 
. . 

Electron. pairs= (e-, e-:)QM ~ Cooper·Pair = (t;-:, e~)HM' (l.1a) 

Positro~i.um = (e_:._, e+)Q~ ~ ;0=(e~ •. e+)HM' (L1b) 

. . . A....; -'"+' " 
Muonium = (p-, 1-l +)Q'M ~ .. YJ =:= (p . • 1-l ) HM' 

Pionium= (:rc.,.., :rc+)QM ~ K~ =:=.(n -, £+)H:;;: 

. . . . . . "+·,,...;_ 
. Hydrogen atom= (p+, e-)Q~ ~ n.=(p 'e .. )HM"· 

0.1c) 

(Lid) 

(Lie) 

Numerous other chemiCal syntheses are then consequential, such as 
A ("' 0 ) ~+ ·("' "+). . A · . b' . f. h . =· n, :rc HM' ~- = n, ;rc- HM' etc. pnmary o Jechve o . t e tsosymmetry ""' ' . ·. ' . .._ . ' . ~ ' 

P Q(3. I) is therefore the reduction of all massive elementary particles to electrons 

and protons, for which purpose ·the construction of hadronic mechanic .was 

*In all preceding works the isotopic element is indicated with. the symbol T rather than Q. 
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suggested [3 ]. In this approach isoquarks emerge as being suitable HM bound 
states of electrons and/ or protons resulting in fractional charges which are no-" . toriously extraneous to P(3.l), but rather natural forP Q(3.l)-invariance under · 

generalized interactions. 
Thefirst and most fundamental cold fusion (lola) is fully established expe-. 

rinientally, and it is given by the C09perPair (CP) in supercondu.ctivity (see, 
e.g., [7 l and quoted references); Its interprt!tation via conventional quantum 
mechanics is manifestly problematic owing to the highly repulsive Coulomb in-

. . . . ,... . 

teractions at short distance~ under P(3.1Hnvariance. However, P Q(3.l)-isoin-
. : . ~ . ' ,. "' 

variance with'a particular'selection of the isouriit I [8] does permita consistent 
interpretation of the CP. 

Once the experimental evidence of the ( e '-;e..,.) cold fu~ion is admitted, one 

has the inevitability of the (e-7, e+)c~ld fusion '<also called .compressed posi-. 
tronium). In fact; as shown since 1978 (see [3 ], Sect.S>; under the use of the 
same isounitof isotopy (l.la), the charge radius of l fm and the meanlifeof 

0.83·10- 16 sec,' th'~ st~te (~; ~)HM represents ali char~ct'eristics ofthe ;,_o, 
such as restenergy. ( i 34. 96MeY>, spin charge, meanlife,. electric and magnetic 

moments, etc., as well as the'd~cay withlowestmode:rc0,-+e+, e- (< 2·10-6
) as 

a tunnel effect of. the constituent.; . . ..· . : : . · . 
Once the mechanism of the c~ld fusion is. understood at the level of elect

rons, its extension to the remaining inesons is straightforward. In fact, the com
pression of the muonic(.l.lc) and of the pionic (l.ld) atoms follows the same 
rules as those of. the eiectrons. The identification of the states with the 11 and 
: 'o . .: , . ,· ,. . . .. ·: .· .. ·. . . . ·. . . '. . . . 

K s particles, respectively'· is rendered inevitable by the uniqueness of. the total 

characteristics, as it ~as inevitable for identification O.lb).·(see Sect.2).' The "' . . - , •. . . ' - \ 

isopoincare ~y~metry P Q(3.l) theri pe~mits'the int~rpretation of all remaining 

mesons as cold fusion cifHghter •. (massive) particles suitably selected in their 
~pontaneous decays [4 ]. · •• •. · ' : . .. . , : ,- · . 

In. the. tninsition to baryons new fundamental problems expectedly emerge 
whose solution required. systema~ic s,tud~es 0~ the . isoto pies . sl6 (2): of the 

· Sci(2)-spin. syiitmetry [4,9] (see aisothe review in [I ))~·The origin of the cold 
fusions here considered can then_betraced back !()Rutherford's, [ 10] historical 
concepiion of the neutron as a compressed hydrogen atom. The existence of the 
neutron was subsequently' confirmed by Chadwick [II ], but Rutherford's 
conception of the neutron was abandoned because contrary to Q¥on nu~erous 
counts (impossibil~ty to represent the totalrest energy of the neutron beeause of 
the need ofa, <<positive binding energy>>, inability to represent the total spin, 
mean life, size and other characteristics of the neutron). As well known, these 
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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 un

plausibility of the underlying assumptions such· as: the electron. freely orbits 
within the densestmedium !"easurd in laboratory; t.he treatment deals with a 
tiny atom inside the proton; etc. As a result of such inconclusive character, 
studies on Rutherford's his.torical conception of the neutron were continued by · 
various authors. . . . 

The most salient recent results are the following. The first representation of 
all characteristics of the neutron via HM, including spin .via the use of the 
SUQ(2) symmetry, was ~eached.inref. lt2) of 1990. However, the problemof 

the total spin of the neutrl)n (which requires a null total angular momentum fgr 
"-Rutherford's isoelectron e when compressed inside the proton) was first sol-

ved by Dirac (without his knowledge) .in two of his last (and little known) papers 
of 1971-1972 [13,14 ),where he.introduced a generalization of his equation, 

· ..yhich subsequently emerged as possessing an essential isotopic structure. 
The first pr~liminary, yet. direct and impressive experimental verifications 

of the cold fusion of protons and electrons into neutrons via the reaction at low 

energy p + + e...,.-+ n + v have been achie~ed byan experimental team headed by. 
the <late) _don Borghi [ 15 ), reviewed in Sect.8 -~ith a number of indirect. expe-
rimental confirmations. · ' 

Under these authoritative theoretical and ~xperi!Dental results, the role of 
hadronic mechanics is then essentially reduced to the identification of their ap
propriate theoretical framework <seethe more detailt!d presentation [16 I 
and [4 )). . ·' · 

It is hoped the reader can see the intriguing implications. of cold fusion 
(l.le). I~ fact, if c~nfi~ed, itwill imply the possibility not ~nly of pr~ducing 

-::·.unstable particles via chemical synthesis, but also. their artificial disintegration .. 
By reciilling that carre~tly available technologic~- are based on mechanisms in 
the structure of molecules, atoms and nuclei, the stud.ies of this_ paper are 

'motivated by the possibility of resulting in a new technology, called hadronic 
technology [12 ], which is based on mechanisms, this time, in the interior of 
hadrons*. · · . · . . ·. ...... . . 

*Quark theories are known to have no practical application of any nature. Under· isotopic 
sfb (3) symmetries the situation is different.lsoquarks are perennially confined in a striCt sense (with 
identically null transition probabilities for free quarks due to the total incoherence of the interior 
isohilbert and the exterior Hilbert space); while their iSOCOIIStituellfS are ordinary massive particles 
which can be freely produced in spontaneous or stimulated decays. Practical applications are then 
conceivable [12).. · 
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.2. NONRELATIVISTIC TREATMENT. 

The radial nonrelativistic treatment of the cold fusion of particles has been 
know~ since 1978 [3] (see [4,16) for recent accounts). The central hypothesis 

is the g~neralization of Planck's constant 1i = 1 into 1he isounit I= Q-:1 = 
= /(t, p, p, {p, o{p, ao{p, ; •• ) > 0 which represents nonlinear:.nonlocal-nonhamil
tonian interactions, although I= 1i 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,+; x)· ~ F;}~•- +, •): /~_Q-1, •_ ~ xQx, 
' . ~ . . ; ,,; ,, ""- ··"'' ·'"". . . ",.-A.~, "' .4' -·; 

· Q = fixed (in this; note F=R or C ) , with isonumbers n = nl, conventional 
··. • ·. · · · • .• ;.._Q,.._ -_·Q,.._"'x- · ·,.;,,.._ -,;,.-,.;_-·,... · x ,... 
sum +, and isotopic:product n•m :.= nQm, Q fiJ:Ced, l•m =.n•I= n, V n E R, 
and consequential generalization 'of all operations [1 7 5 ); isotopy of the con
ventional Euclidean space'E(r, a~ R) ~ EQ(r, 8, R), 8 = Qd;isotopy of Hilbert 

spaces R;(tpi¢) E C =>: RQ: ({pJ¢) =({pi Ql¢) IE CQ; isotopy of eigenvalue 

equ~tions H_Jtp)= 1l1tp} ~.H~I~ -~ HQI{p}; E•IW .= il{p),·E·¢../l; isotopy 
of enveloping ciperatoralgebras, Ue algebras,'·ue groups, .etc. ·. . 

The_Q-isodeformati?~ operatoris then selectedtoyield the isotopy [3 1 

[ 
d , · 2 'd : e2], .· . ·, o' ['.. d · . ·d . ~] · 

- -+- - - . 2 e " . " 
2m 

2d r' dr - r. tp - EfJI_ . ~ - , 2 r_. -d ±- _* tp = Etp :::::: 
. r r . . . . . ·. 2mr dr . r r . . " . ' . ~ ' . . . ' -·. 

. ' 

· 1 . · · · 2 -R.r . . · . 
. [ .. o-1 . . . . ·' . . ' . ; . . '. . o' . ' .. : . 

= - ~m,Z J,.iJ, ~, ~ :' v01 : e~~,;]~(r) ~ ~(r), . · · (2.1J 

. 0 0 . . . . . .. ' • 
where Q and R ·are positive constants/By recalling that the Hulten potential 
behaves at small distances lik~ the Coulomb (me, isotopy (2.1) can then be 
reduced to 

[

- · .. d .. ·; d: e2] · .. .
. . [ . ;:?dr dr ± r 'i' = 

· = E0tp ~ ...;; Q d ',J. d , ~:..R
0

r · · 

' · .. 2mr'dr dr- V 1 :_ 0-R'r]~ = ~. (2.2) 

where V = V0
- (± e~R0). The radial structure equations of the cold fusion sub

. mitted in ref.[3 ], Eq.(5.1.14), p;836, are then given by (fi. = 1) 
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(2.3a) 
[ 

o-1 · . ] ·· · · 

.
- _Q___!_ __ d r_2!!_ .:_' V e-•"•~ ~(r)= £1P(r); . 

2m r2 dr . dr . I _ e-:-R r . · . . , . 

Etot= }: Ek,'const.'- ~(Me~),·T~ 1~4~XI~(0).12a~in(se~~~~):R0(cm), (2.3b) 
k=1,2 0 ·'· _; : :·-. . ',. ·.·:: .:·.·' .. 

where Etot. T -I aridR are the tot~ I_ energy, meanlife arid charge radius, respec-
tively, of the isoboundstate.,: . · - , , · · 

Wheb appliedto-coldfusion (Lib), the above model permitted the repre
sen:tation to the totality ~f the cha~acteristics of the :rc0

, beginning ~ith the sup-
... . ,. ' ',.J ' . . "' . 

pression of the original_ spectrum of the positronium into one, single, admissible 
energy level: 134.896 'MeV .. [3 ]. Similar results hold for all other cold. fusions 
(1.1). A realization of the isotopic element Qverifying' (2.1) has been ideniifiea 

by Animalu (8 ] in the expres'sion Q ;,; .d exp{it I £
0 

I (tp.l ~}.:A comprehensive 
study is provided in (4 ]. We theri have the following isopostulates of the cold 
fusionofparticles(3,4,l6]: · · · ... ' .. : ·. · ·· · · · · . · 

2.1. Isorenormalizations. The intrinsic charaCteristics ofthe constituents of· . 
cold fusions ( 1.1) are isorenormalized (<(mutated» in the language of {3 1) 
because of the nonlinear-nonlocal-nonhamiliontan biteractioris expected in the 
total mutual penetration of the wavepacketS-W(lVefengths.;.charge distributions. 

2.2. Energy Balance. Conventional QM bound states have a "negative bin
ding energy' because ET <. 2J?cons;. All cold fusions (1.1) instead,. if QM treated 

would require a «positive binding energy» because ET > 2Econst. thus resulting in 

inconsistent indicia! equaions /3,4,16 1. A necessary condition· to resolve .this'' 
problem is the renormalization of the rest energy of the constituents given in 

'0 . • . ' . • ... 

Eqs.(2.1) by_mc~ ~ mc~Q; under w~i~h bindingenergiescan return to benega-:-

tive. While· conventional fusion· pr~esses ~(release» energy, . ~old fusions ( 1.1) 
<(require» energy*. · . 

2.3. Suppresion of Triplet States. Onlysingle(isobound states of spinning 
particles are stable; ; because triplet couplings under total mutual penetration 
imply highly' rep~lsive nonlinear~n~nlocal-nonhamiitonian forces due to, the. 
spinning of each particle inside and against that of the other (this occurrence was 
represented in {3 1 via the scrcalled <(g(xd- model»).· · 

2;4. Charge Independence. The mechanism' of cold fusions ( 1.1) is the do
minance of nonlinear-nonlocal-nonhamiltonian forces at distances< 1 fm which 
are attractive in singlet couplings and absorb the Coulmnb interactions resulting 
in attractive total interactions irrespective of the attractive or repulsive character 
of the original Coulomb interactions. ' · 

*However, novel forms of energy from cold fusions (1.1) should not be ruledout; because they· 
are conceivable via mechanisms different than conventiolml ones · · · 
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in attra~tive total inter~ctions irrespective of the attractive or repulsive character 
of the original Coulomb interactions. · · · 

2.5. Constancy of Size. Another difference between bound states in QM and 
H M is that the size of the former increases with mass, as established in 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 H M via· the unification of the seemingly disparate 
occu~rences: 1) the range of the nonlinear-nonlocal-:nonhamiltonian interac-. 
lions due to total mutual penetration; 2) the range of the strong interactions and 
3) the minimal hole needed to activate Hulten's potential. The additiontoan 
isobound state of a further constituent does then increases its rest energy (and 
density, thus increasing the isorenormalizations), but leaves the size essentially 
imaffecied. · ' · .. · 

2.6. Suppression of Atomic Energy Spectrum . . Yet another difference bet-: 
ween 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 <(specturm suppressiom> in /3 j ). Each given cold fusion (1.1) therefore 
has lw excited isostates at distances < /fm, because all excited states imply 
greater distances, thus recol!ering 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 conditions of systems (2:3) are imposed, this finite spectrum 
reduces toonly one level (see {3,4.15,16} ). 

2. 7. Nearly Free Constituents. The notion of potential energy has no mathe~ 
matical or physical meaning for the contact nonhamiltonian interactions res
ponsible for cold fusions (1.1 ). The binding energies are then generally small, 
Ebind z Oan occu~rence which is reminisc~nt of <(asymptotic freedom» ~n quark 

theories /5 }.. · 

' . . 
3. ISOTOPIES AND lSODUALITIES · 

OF· POINCARE SYMMETRY 

We now outline results which are rather old in isotopies, but which do not 
appear to have propagated as yet to the literature on their direct applicability, 
thaton q-deformations. . · · 

Consider the Minkowski space M(x, YJ, R) with local coordinates x = 

= {x, x4
}' x4 = c~t. Co = speed of light in vacuum, metric 1J = diag. (l, I, I, -I>, 

separation x 1'q x a~d invariant measur~ ds2 = - d~''11 dxv. Its group of li-. . ~ ' . ~ 

near..:local-canonical isometrics is the ten-dimensional Poincare group P(3.1) 
·characterized by the (ordered sets of) parameters w·;, {8, v, a} (Euler's angles 
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(}k' speed parameter v kand translation parameters a), and generators, say, for a 

system of two .particles with- non-null' .masses. ma' X= {Xk} ~ {~;v = 

=-""· (x p -x· p ),P ="" p },,u,v=·l,2,'3,4,a= 1,2,intheirknown £.i 01' av av 01' Jl LJ 01' . . . . a - a · 
fundamental representation (see, e.g., [17 ), p.40). 

Three realizations of· the ten-dimensional isotopic covering P Q(3.1) of 

P(3.0 have been constructed via the Ue-isotopic theory~· the classical [18 ), 
operator [4; 19) andabst~act [6) ones. The latter can be readily constructed by 
following the space-time version of stePs 1:....:5 for_the isorotational symmetry 
[ 1 ), Sect3.E. Step 1 is the identification of the fimdaniental isotopic element Q 
here interpreted as a 4x4 matrix generalization of q-number.:deformations.' 
The identification is done via its most fundamental implfcation, the deformation 

- " ' ' '- " ' . . ' -, ' 

of the Minkowski metric t] into the most general known metric g which is non;_ 
linear, non16ial-integral;' and noncario~ical iri all variables, wavefunction~ and 
theirderivatives, · ·. -. - · · · · · • · · · · · · · ·.·· ·. 

g = 8{s, x, x;·x, tP.·iftp:. oUt/J, ••• ) = Q(s, x, x, x, 1/': iJIP; aoip, .. ~)tJ, · (3.1> . 
under the condition of· being of Kadeisvili Class III [ 1 J (smooth, bounded, 
nowhere singular and Hermitean, but n·ot necessarily positive or negative-defi'
nite). Under the assumed conditions, the Q-matrix can' always (although not 
necessarily) be diagonalized into the form, ' · .· · · · ' 

,· ·,.._,.:,_,..:,... t··' 
Q = diag. (gll, g22'g33,g44) == Q , det Q;tO. 

'· '· ' - .. · . ( ., 
: (3.2) 

The isosymmetry PQ(3.1) ·is then constructed with respect' to the isounit 
I= Q-t. 

Step 2 is the lifting of the. conventional field R(n, +, x) of real numbers n 

into the isofield RQ(~. · +, •)of i.so[eal n~mbers ~ ~ ":/, I,= q-t. 

Step 3 is the lifting (necessary for the consistency) of space M(x, t], R) on 
. ·, A AA , , . A. 

the field R into the_ isominkowski space MQ(x, g, R) on the isofield R with iso-
separation [6) · 

(x- :y)'J.= [(xl'- yl')g (s, X, xj, "'· U!p, iJU!p, ... ) (xv~ Yv) )IE R.· (3.3) , 'JlV . . . 

Step 4 identifies the b~si~isotransformations leaving invariant (3.3) - . ' -~ . . - . . ' . - . ~· 

" ' "' t "' "' "' "' "' t "'"' "' .x'=l\(w)•x, A gA=AgA.=.Igl,· 

" :A A ' " .. -- .. 
.. '. l)et A= [De,t(AQ)J.:::: ±f, x' = X'+A, '(3.4) 
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where the qua!ltity A will. be identified shortly~. T.he .connected component 
~ "' . A . - ·' .A A A 

P Q(3.1) = SO Q(3.1) x T l3.1) is characterized by. Det A = + I ~ith structure 

[4,6,18,19 J 

" - "' • ;x .;:v · 
QQ(3.1) :A(w) • x = {n e~ l l}Qx = {n 

', ,'' ' ' ', k ' Q ' k 

eiXlQwl}x, (3.5a) · 

"' iP 11a : · iPga iP I] a 
T Q(3.1): {e~ .· }• x = {e }x, {e~ }• p =0, 

Q 

(3;5b) 

where wk and Xk are'converitional [l7] and Q is given by (3.2) The isoeom-. 

mutation rules of ~(3.1) are given by [Joe. cit: 1 . 

" ,...: ~ " " " . [M M ) = i (g M - g ·M · ..:. g M· · + g M ) · ·· JlV' a{J ·. . va fJJi '}la {Jv v{J aJl 'Jl{J" -av ' 
. . . . ~ . . ' ' ' . 

(3.6a) 

·,, '-" ' ._, -·- "':: "' . . ,'-" . ·' 

[~JlV' p a J =.i_(~,~pv- KvaPv)' [PI' ,Pv J =0, ., ' · (3.6b) 
' - ;~;:·:_-;. ~--·_. - -,:' ' '., ' • ' ; • ;~.~ ' • ~ -,--; < ' -

where -the product is the ·fundamental .. Q~isocommutator [A, B ]:=A • B
- B • A = AQB --:- §QA of the ,Lie-isotopic theory [I ;3 ]. The isoeasimirs are 
then given by 

j ~ -· 

.. • ceo)~[ c(l) ~ ;'J.~ p·.; =·; .gAJlVp 
' ' ' . . ' Jl, v, (3.7a) 

c(Z) = W'J.= W .g"~'vW W ~ e · .(Lf3 • pP, (3.7b) 
· · . ' · Jl v' · ·· I' Jl a f3 p · · 

The general isopoincare transformations are.then given by [Joe. cit.] 
'· . ' ' 

C' ' '" ,. • , J • ' ' 

. x' = A •·x isolorentz transforms, (3.8a) .. 

x' =x +A(s, x, x, x, ... ), isotrarislations,'· (3.8b) 

x' ·== ir • x = ( -x, x4), :x' = 5i
1 

• x = (x: -x4), isoinversions,' . (3.8c) 

. . "' . . a :,__ "' ,· a f3 " :,... "- . I.. . 
AI'= a

1
, {~11'+ a [gJlll, P a)/ l. +a a [ [~"'', P a), P{J )/2. + ~ .... }. J3.8d) 

The general isolorentz transformations are given by 
vie'Yed in [ 1 ], and the isoboosts first constructed in [ 6] 

x'1 = x1, x'2 = x2,. 

9 

. the isorotations re-

(3.9a) 



1 - 1 •· I 
'3 . 3 A . A 2 >- . 4A · A A :-" 2 • . . A 'A. 2 

x = x cosh (v(g33K44) 1- x K4iK33K44) smh (v(gllg22) 1 ::=:' 
' -

= Y(x3-:- f3x4), (3.9b) 

. - - 1 ,' . ·. 1 ' .'· 1 
'4_- 3A A A ~2 • ·, A _A '2, . 4 :' A A, 2 -. 

x - x K33(g33K44) · smh (v(g11K22) 1 + x cosh (v(g33K44) 1-

'=·;<~4- Pl>. ._ (3.9c) · 

where .:· ·:.;·. ' 

{3 =.vlc0, P.~ ,Jgkk.J/coK44cO'. . (3.10a) 

I 1 ·· . 1 
"" -- "' 6 2"-- . ""' -- '6" Cosh (v(g11g22)2 = y = II - f3 1. 2, sinh (v(g

11
g2

2
)2) = f3 y.. (3.10b) 

. . 

A few comments are in order. It is easy to prove.the local isomorphisms 
P Q(3.1) == P(3.1) for all Q > 0 (but not so for Q of genef!c Class III>. This illust-

rates that the Lorentz transformations are necessarily inapplicable (and not 
· <<violated») 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 «direcf~niversality>> o(the isopoincare symnietry should be noted, i.e., 
its applicability for all infinitely possible isoseparations (3.3) (universality), 
directly in the X-frame of the experimenter (direct universality). " 

Despite their apparent simplicity; isotrarisforinatioris (3.9) are highly 
nonlinea_ r-nonlocal-noncanonical owing to the unrestricted functional depe_nd-. . . A 

ence of the Q-matrix (or elements g ) • The simplicity of the final in variance 
. ' ' . ' . ll!l .. . . . . . : ' ' 

should also be noted; In fact, the in variance of all infinitely possible isosepara-
. . A 

tions (3.3) is merely given by plotting the given g elements in Eqs.(3.9). 
_ .... · .- .. : ... .. .. . '/411 · .:.•<· .. \ . · ··. _ .. · 

This brings us to a first application of Q-isodeforniations which has not yet 
propagated to the literature on q-deformations. It is given by the capabilities of 
the Q-isotopies ( 18 ): a) to represent the transition froin the Minkowskian to the 
Riemannian geometry; b) to provide the universal.invariance of general rela
tivity and c) to achieve a geometric unification of the special and general relati
vities. All these results are achieved by, merely assuming the particular nonli-

" near, yet local and Lagrangian realization g = g(x) = Riemann = Q(x) t], and 
then the construction of the P Q(3.1) isosymmetries with respect to the gravita-

tional isounit J = [ Q(x) )- 1• 

Note that all Riemannian metricsadmit the above Q-decomP<>sition with 
Q > 0 (trivially, from their locally. Minkowskian character). Our isopoincare 

" symmetry P Q(3.1) then ensures: 1) the invariance of all Riemannian line 
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~ .'. ,. - "- ' ' . . ' ' 

. elemen!s*; 2) the crucial isomorphisms P~(3;l) ':. P(3.-l); and 3) the isomor-

phisms among the underlying spaces R(x, g~ R) == M(x, t], R), where the 
Riemannian space R(x, g, R) is reinterpreted as the isominkowskian space 

R(x, g, ~). g = Qt], I= Q:- 1: The isotopic unification of the special arid general . 
" relativities then follows via the embedding of curvature Q<x> in the isounit I of 

the theory. · · • · 

The isodual isopoincare symmetry ~(3.1) is characteriz.ed by the antiauto

morphic conjugation Q- (/7 -del- Ji= -/) leading to isodual is~field 
~(~. +, •d), isodual isospaces ~Cx, ?. _Rd), l=- C. _Rd::::::...,. R, etc. They 

characterize negative-definite energies, motion flowing backward in time, etc., 
thus permitting an intriguing (and novel) characterization of antiparticles 

(1,'4,18,19 ). Note the isodual Poincan!symmetrypd(3.l), whose identification 
requires the isotopic theory.(owing to the need of a bona/ide generalized unit 
fl= t- /)). . ' ·.: . . . . . 

For physical applications the isotopic's are restricted to preserve the signa-. . . 

ture ( +, +, +, -) of M(x, 1J, ~), called of Kadeisvili Class I ( 1 ), with realization 
' ' • - • • c ' 

" d' .(b2 ·b2 b2 b2) 'd• - ( -2 -2 -2 -2 g=Qt],Q= tag. I' 2' 3' 4 = mg. nl ,n2 ,n3 ,n4 ), . 

b, n >0, 
II II (3.11) 

where the b's are called characteri~tic functicjns of the medium considered. The 
use of the quantity·cf= - Q then characterizes the isodual symmet~y: ·- · 

The unifying powers of the isopoincare symmetry should be finally noted. 
On mathematical grounds, thesingle abstract isotope ~Q(3.1) of Class III out-

lined above unifies all possible inhpmogeneous 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 t.heir isoduals' and all their infi-
nite isotopes [4,18 ). · - ·.. · - · . • 

' \ . ' " . -- -
On physical grounds, the isotope P Q(3.1)of Class I unifies: linear and non-

linear, Jocal and nonlocal, Hamiltonian and nonhamiltonian, relativistic and 
'·gravitational, as well as exterior and interior systems, at both classical and ope-

rator levels (4,18 ). · · 

.. *As an example, the invariaitce or the Schwartzschild line element is very simply achieved by 
• ·• ·. . , ' . . . . . . . . -I . 2 . . i . 2 . ~, 

plothng Ill Eqs.(3.8) .and (3.9) the.values or gil= (I-:- 2Mlr) ,g22= r. g33= r Sill 8, g44= 

= 1 ~2~ I r. Simila~ly P Q (3: I) p~o~ides the direct invariance or aity arbitrarily given Ri~~annian 
- ~ " ' ' - - ~ ' ' . - ~ 

metric wlih elements g,,
1
; · 

II 



4. ISOTOPIES AND ISODUALITIES 
. OF THE SPECIAL RELATIVITY 

We shall now ignore gravitational profiles, and consider isotopic the()-, 
ries specifically build for interior relativistic dynamical problems with 
Q = Q(s, x, x, 1/J, ili/J, iJili/J, ••• ) •. _·.. . : . · . . ,..- . _. . . 

The isotopies of the Poincare symmetry P(3.1) => P Q(3.1) imply necessary, 

corresponding liftings of the special relativi.ty into a form called isospecial rela
tivity, originally submitted in (6) and then studied in detail in (4,18,19 ). The 
objective is a form-invariant description of.extended J)articles and electromag
netic waves propagating within inhomogeneous and anisotropic physical media 

" "" ' . . represented by isospaces M(x, g,, R). The special relativity is then identically 
admitted, by construction, when motion returns to the homogeneous and iso
tropic vacuum. _ . . · . . _ . . . . . . 

The isospecial relativity is based on the isopoincar6 invariance on isospaces 
M(x,;, R) of Class I, with consequential isotopies of all basic postulates of the. 
special relativity. Those important for this note are th.e following isopostulates 
for realization (3.1,1> with bf.t. = b

1
,(s, x, x, :j;, a:j;, aa:j;, ... ), b1 = b2= b

3
':# b

4
: .·. 

4.1. The invariant speed is the <<maximal causal speed» 

. VMax= ldr/dtiMax= c0b/b3• · (4.1) 

4.2. The addition of speeds u and vis gi~en bythe «isotopic addition law» . 

I '. , ' 2 :· 2 2 
v = (u :+: v)/(l + uikv/c0b4·). (4.2) 

_ 4.3.-Tinie int~~~ls and lengths follow th~ isodilation~i~ocontraction laws· 
; A ~ -" ·-.A-,, -~~-~-;. 

r = y r0,. ,liL = y~L0 .. . t(4.3) 

4.4. The frequency follows the <<isOdopplershiftlalV»' 

~~ = wy(l.;.:_ p cos a), • cos~ 1 =(cos a~ /1)1(1 ---JJ~o~ a). ···. (4.4) 

' 
4_.S. The energy equivalence of massfollows the «isoequivalence principle» 

. " . . 2 ' ; -2 '2 ... 2 :2 ' 
E =me = mc0b4= mc0/n

4
:. (4.5) 

The above generalized postulates are implicit in the preceding formulations, 
e.g., in isoinvariant (3.3) or in isolorentz transformations' (3.9); they reCover 
identically the conventional pcistuhiies in vacuum for which 'b '= -1; and they 

. ' . . . . . ' "'·: . . .. . . I' . . . '· .•• -. . . 
coincide with the conventional postulate at the abstract, realizati!Jn:-fr~t:)evel, ... 
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where we lose all distinctions bCtween I and/, X~ and ·x2 ,fJZ and tP, ; and r, 
" " w and w, E and E, etc. 

A most visible departure from the conventional postulates is the abandon
ment of the speed of light as the invariant speed in favor of quantity (4.0 which 
is intrinsic of. theisominkowski geometry a~d represents. the maximal causal
speedas characterized by an effect following a cause due to particles, fields or 
other means. Note that in vacuum V Max = c0 by therefore. recovering as a parti-

cular case the speed of light as the maximid causal speed. 
- The best way to verify Isopostulates 4.1 is in the shnplest possible medium, 

the homogen~ous and isotropic water, where the speed of light is no longer c0 , 

but ratherthe familiar' value c = c~/n° <co; 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 violationof both the conventional and 
isotopic laws of ~ddition of speeds, none of which yields the speed of light as the 

surris of two light speeds u = v = c =· cofn°; electro~s can propag~te in water at 

speeds bigger than the assumed invariant speed, as experimentally established 
by the Cherenkov light; and others. All these inconsistencies are resolved by the 
isospecial relativity (4,18,19 ). _ · · . · . · 

. Even greatedricorisistencies emerge if one insists in keeping thespeed of 
light as the invariant speed for all media more complex than water~ e.g., inho
mogeneous and anisotropic atmospheres. A resolution of these inconsistenCies 
requires the separation of the invariant speed from the speed of light; arid the 
use of their identity only for the particular case in vacuum. . . 

' ·. Since isopostulates L5 are quantitatively different than the conventional 
ones, they are suitable for e-xperimental verification. Intriguingly, all available 
experimental evidence appears to confirm the above isotopic postulates, not only 
for simple media such as water or atmosphere_s, but also for the more complex 
media, such as the hyperdense n{edia inside hadrons <Sect.8, 9). 

_ ·Isotopic theories predict the existence of a hitherto unknown universe, called 
isOdual universe, which is characterized by the isodual isominko~ki (and 

- ~ " "' . - ~ ' ,-' . ;, •' - > -<': .. ' 
isoriemar:mian) spaces ~(x, g, R). The isodual isospe~ial relativity [4,18,19] 

is a~(3.1)-in~~riant description of a·~tiparticle8 in interior dynamical condi

~ th>ns, characterized by theimageoflsopostul~tes 1.5 on R~(;td, +, •d). The 

isodual special relativity is a. new • image of the conventional relativity for anti
. Pa:rticles in ext~rior c~nditioris characterized by the isodual Poincar~ in variance 

pct(3~·1)(.)nMt(x,1J~,Jtl). . - " '· . 
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. 5. ISORENORMALIZATION 

Isominkowskian treatments with ·generic· ''characteristic· functions· 

b2(s, x, x, tp, i)tp~ ai)tp; ... ) are valid for the local description, that is! the beha-
. }l . . . . . '' .. ,_ . ' . ' ' . . ·. . ' ' 
viour of a particle or an electromagnetic wave at one given point of the interior 
. medium; SUCh as for the valueof the ~peed of light C = c

0
b

4 
'("""c

0
/n

4 
~fone given 

point of an inhomogeneo~s ·and anisotropic medium. When <<global>> values are 
. . . . I . . . 

of interest, such as the average speed of·hght through the entire medium con-
. 0 : 0 . ' ' . ' . ;_ ;,· • . :.. . 

sidered, c = c0h 4 = c0/ n 4 = const. The b-functions can then be effectively avera-
o ·. 0 . ' 

ged to constants, h = Aver. (b ) = const. > 0, n = Aver. (n ) = const. > 0. . . . Jl .. . . Jl . .. • . Jl .. I' . . .. . . 

In this case isotransforms (3.8), called restricted isopoincare transforma
tions, regain linearity and locality' (thus, preserving conventional inertial fra
mes), although· they remain · itoncarionical. · Since. we are interested· in the 
<<global» treatment of cold fusions' (1.1), in this section we shall consider the 
restricted isopoincare transformations. 

A primary function of the isominkows~ispaces (as well as a primary mean 
for their experimental verification) is the geometrization of inhomogeneous and 
anisotropic physicai media at large, and the media in the interior ofhadrons, in 
particular. By recalling [ 1 ,4, 19] that systems are now characterized by a con
ventional Lagrangian or a Hamiltonian plus the is~topic element Q, the desired· 
novel isorenormalizations are expected to originate directly from the isomin~ 
kowskian geometrization. , · · · . · · . . · . · . · ·. ·. · .· · 

Consider the (operator) relativistic isokinematics on M(x,· ;:R) [4, 19 ], 
with basic expressions · · ,; · . · · · '-~ .: · · . · . · 

. p== (pi')= (mull)= <titoY2v", "':o0~· m~:::: ~o:;;_c, =.c(,h:. (5.1) 

-isoeigenvalue form. 
' ,,::·~~":·.;, ·.~/ 

. * ~ = ~ ifv.v ~ =- ir2v ~ . PI, ,.. ·.. ' . I' v,.. , - I' 1',.., (5.2) 

~nd fundament~i isoinvariant 
' . ·>' ',. ,;-, . .' ~ ... ' ·. - . ··< >. 

2 " "14V " 2 2 " 
P *1/J ~.1J Pp ~ Pv ,~,'1'. ~ (hkpk; l!k ~c P4": P4)* 1/J.~ '. 

= (m~ rc2.Jb~0- m~rc4):P = [:-m~~c4(F:.:: p2) ~;= (..::m~c4):P. (5.3) 

It is then easy to see that theiso~enormalizatioh needed for the c~ld fusion 
is provided by Isof)ostulates 4.1/4.5 themselves; As an example,· in going from 

. . . . : ... ·. . . .. . 'o 
motmn in vacuum to motion within a physical medium with charaCteristics b -

14 

constants~ a particle experiences ,the following isorenormalization of the rest 
energy 

2 , 2 2 o2 
E = mc0 • E = me = mc0b 4 , (5.4) 

which is precisely the relativistic version of the. nonrelativistic isononrialization 
· of Sect.2. A similar occurrence holds for all remaining intrinsic characteristics .. 

This is expected from the alteration 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 beindependent
ly tested via the predictions for electromagnetic waves which, under the neces
sary condition of propagating within inhomogeneous and anisotropic media, are 
expressedbytheiso-plane-waveonMQ(x,C:R) [4,19) . · ·. · 

" · , , . · i(~b01i- Eil1t) 
lp(x) = N e · t · · 4 • , (5.5) 

Th~ novel pr~dictions suitable for exp~rim,ent~I 'tests(sect.9) are .. the iso-. 
doppler's law (4.4) with isoredshift for low density media <Le.·, the prediction 
that electromagnetic waves lose energy within such media), and isobltieshi!t for 
high density media (i.e., the complementary prediction that electromagnetic 
waves gain energy from such media), while there is no modification of. the 
Doppler's law. in water beca.use of its homogeneity and isotropy (i.e., electro-
magnetic waves preserve their energy in water). . . 

A number of considerations here not reported for brevity (see [4,16,19 ]) 
lead to the important conlcusion that all hadrons beginning from the kaons are 
of the so-called isominkowskian media of Type. 9 . for which fJ < {3, y> y, 

Aver. (b~)< b~ [19 ], p._I03. The understanding is that.different hadrons have 

different numeri~l values of the characteristics b
0 

quantities, e.g.~ because they 
have differeritdensities. Intriguingly, all available experimental evidence con
firmes this prediction· <Sect.8). 

~ : 

6. ISOTOPIES AND ISODUALITIES 
OF DIRAC'S EQUATION 

We are now sufficiently equipped to review a fundamental application of the 
isospecial relativity, the isoto pies of Dirac's equation, here called isodirac equa-
tion; for the characterization of isoparticles ;;:r, r, etc; . 

The isolinearization of 2-nd order invariant (5.3) can be done by 
. d . . h 12 d" • I . . {M" Orb.( " R") s"Intr·(2)} mtro ucmg t e - tmens10na tsospace Q x, g, x Q x 

x {~Orb.(x, _?I; Rd)xS~lntr.(2)} for the characterization of;the orbital and 
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'~ ~ . f'" • 

intrinsic angular momentum for particles and antiparticles,' respectively. Th~ 
following expression in self::explan"atory n~tation (see" [ 4 ] for details) thencha-

' "' . -- - ·. . 
racterize the isogamma matriC(!S y .. 

· (gflVp ~ orbp + ~2f*:orb~(i) ~" 
,. " ' ': 1' .. ' ' '' v. . :,·: ,; ' ·' ' " ' ' .. , : .. 

~ ·,' 

= .<gflV~ * tot~v+ t~) * t~t<?f1r~ ;. iotPp.:,. i~) ·• tol~(~); 
' .-.. .. - . . - ' ~, 

(6.la) 

A. M: tot ··A"· to(A <~.· tot A '; · A "orb' 
{Y1,,r) =,77#Q_ . .rv+rvq. ,X1~=.2gflvl., ,.(tt~b) 

y = f [orb {f "f pntr =· f dntr f + f .Qintr f = 2g . (6.lc) 
fl I' ' I' ' v I' ·, v. .· . v., I' JIY 

The above formulation is excessively general for our needs in this note. We 
shall therefore assiune the particulatization ' ' • ' . • -' ' ·, . '"'· ' ' 

' • • • . ,. ' •• ' ·! ' ' ... 

. - ' '. . . ' ~ ' - . "' . . 

[orb= J,.Qorb's Q; /;spin=/;, diag'.(i;.I)~ fl~·~ diag.(1; 1),' 

'· ,_· , ... ,,,~ ~--' .. '"'.,"'. . 
· A AA A A A A 2" . . . -1 
{yl', Y) = r,, Qrv·+ Yv Qyl' = gflV1, ' I= Q , 

'* 'kA( 0 Y = b I ·. 
-ak 

,_, 

a ) · · , A(/ 0 ]'·. . . . · · .. ' · · ' ·: · 

0~ r4~:ib4I Os .d Is= diag.'(t, l), "jl': ~ i, · ·r .. · · · .... · s.. .s 
s ' . ' " . ',,_' .. . . -'' .. ·;'; .. , ·.· ...... , 

(6.2a) 

'(6.2b) 

(6:2c) 

where the y- . and a:-matrices , are ·the conventional ones, and· b = ' ,, '' ,,·' ' . . ' . . . ' ' fl 
= b (s, x, x, ~. o:p, ao:p, . : :). One can see the emergence ··of the· isodiJal iso-

1' '' ' . ' . 

spaces Sd(2) characterized by I=- diag.(l, l) beginning with the conve~tio-
nal Dirac's equation, which then persist under isotopies to Sd(2). The desired 
isodirac equation can the'n be written' 

"' /'\. /'\. /'\. ~.::. ' ./'\.. ,.:.· /'\. /'\. 

(y ·~+im)•'f/J(x)=(g"~' r,Qpv+im)Q't/J=O, m=ml. · (6.3) fl . . . . , I . .. · . . .. . . 

with a s"imple extension to .. in~Iude electromagneiic potentials which, being 
external, are not altered by the isoto pies_. . . .· . . ~- . . . ... .. . . .. 

The orbital and intrinsic- angular"momenta of particles with the lowest 
admissible hadronic weight are then characterized by . 

A AA . -2A 
[Li i Li] = eiiik Lk' 

A , A 

OQ(3): Lk = ekijr;Pp. <6.Aa) 
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A2" A -2/J-2 -2/J-2 -2/J-2 A A A b-lb-IA 
L * 1/J. = (bl 2 + b2 3 + b3 I )1/J, ~3* 1/J. =, I · 2 1/J, 

A··.A .1 A A 
SU(2): Sk = 1,ekijyi *Yp 

A. A . , 2". 
lS;, Si] = eiiiksk' 

A2" A,'. 22 l2·22A A A l· A 
S * 1/J = (1/4) (b1b2+ b2b3+ b3b1) 1/J, . S3 * 1/J = 2 b1b21/J, 

(6.4b) 

(6.4c) 

(6.4d) 

which confirm the existence of the desired nontrivial isorenormalizations. 
A simple isotopy of the conventional. derivation, yields the magnetic and 

electric isodipole moments (assumed for simplicity along the third axis) 

" b3 " b3 
J.l = -b J.l, m = -b m, , . (6.5) 

. 4 . . 4 . 
first derived in [3), eqs.(4.20, 16), p.803, and then isotopically reformulated 
in [15,4 ]. .. . ·. . · . , .·. . . .. .· .· . · .. 

. A A 

·"The full isosymmetry of (6.3) is the isotope SL(2.C) of the spinorial sym-

metry SL(2.C) withgenera~ors'~ = ~ek··Y·.* ;.; fk·==·t~ * y4 and isocommu-
' . ',' ·, ,. " • . . . . ' ' .,, ' IJ I. I '' . ' ' ,' 

. tation rules (3.6a). Byadding isotranslations, Eqs.(6.3) thereforecharacterize 
... the spinorial covering PQ<3.D of the isopoineare s,Ymmetry P Q(3.l) of Sect.3. 

The proofthat isodirac's equation transforms isocovariantlyunder'P Q(3.1)is 

instructive [4 ]. Equally instructive is the proof of the isoselfdiialityof Dirac's 
equation and of its isotopic 'exten~ion which justifies 'the assumed 12-'dimerisio-
nal isospace* i · · · · · . , · 

;:~.' \ 

'\.·. 

7. ISOTOPIC CHARACTERIZATION 
OF THE COLD FUSION OF THE NEUTRON 

" ~ 

. We now specialize Eqs.(6.3) for the characterization of cold fusion '(l.}e). 
Recall tliat Dirac's equation describes the ordinary electron e- under -the 
external field of the protonp +: Eqs. (6.3) are therefore ideally set to describe 

' ' ·" ' . ·. " .: "- ..... ' . ' ' ' ' . ' ' ·.. . .. ' . ' ' .. . ' 

Rutherford's electron .e when immersed within the.hadronic medium. inside 
the proton considered as external. 

.• *This proof requires the. knowledge of~ the behavio~~ or all quan~tles under.lsoduality, e.g., 
complex number cbecome cd=: - c, where bar denotes complex conjugation, etc. [4,16] .. ·. . : - . ·,· : . .· . ' ,,, . " -
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As a first step, we can therefore study the cold fuslon n ~ (p +: ~) HM where 

the proton is unperturbed owing .to his much greater mass, and the isoelectron 

~ is represented by (6.3) where the b -functions are averaged to constants b
0

, ' p 14 

thus averaging all interactions, whether Lagrangians or not*. These assump
tions then permit the following remarkably simple isorenormalizations. 

7.1. Isorenonnalization of Rest Energy. The energies involved in cold 
' 0 . ' 0 . 0 

fusion (1.1e) are: En= 939.51 MeV; EP= _238.28 and Ee= 0.5 MeV. As we shall 

see in the next section, the binding energy is very small and can be assumed to 
be null in first approximation. This requires the.isorenormalization via' (4.5) 

~ ' . , ' 

'· 
o o 2 . o · o 2 o2 o 

Ee=mc0 =0.5MeV::!;>Ee=mc0b4 ~1.3MeV, b4 :::::1.62, (7~1) 

first predicted in [15], p.527**: . . 
• • • ' ' • ' ••• A_ 

7 .2 •. Isorenonnaltzatton of Total. Angular Momentum. The. tsoelectron e . 
must have a null total angular momentum to permit a consistent cold fusion·. 
(1.1e). This result was first reached by Dirac [13,14) via his generalization of 
his own equaion, which results to have an essential isotopic structure with a non
diagonal Q-matrix (denoted pin· [13 ]). The total angular momentumis then 

. . .. .. . . ' .. :• . . . l· ' ' . . . . . . ' . 
subjected to the isorenormalization L +2 ::!;> (n + n')l2, n, n' =.0,1, 2, ... , 

thus b~ing null'for .the ground state (see [16] for detailed review and isotopic 
reinterpretation). . .. . . · . · ·· · 

,~.A ' . ;~. , .. ' . . ·" ,_ . --· . ., 

.· T~e isotopicSU(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 tha_t for 
which [ 12]: 1) the spin-spin coupling is a singlet; 2) the orbital angular momen
·tum is along the spin of the heavier particle; and 3) ~t the limit of compression of 
the electron to the ce~ter of. the ,proton, its orbital anct intrinsic angiilar 
momenta must evidently coincide~ thus resulting in a null total value (see also 
the reviewin [1], Sect.3.E). 

*The understanding of this point requires the knowledge that conventional electromagnetic inter
actions can be represented via the generalized Lie tensor (the b-functions), wiih the Lagrangian rep
resenting only the kinetic energy (20), p.98..:....:101. Despite its misleading appearance, Eqs:(6.3) rep
resent, as written (i.e., without conventional interactionS), an electron urider the 'most general known 
linear and nonlinear, local arid nonloc~t. as well as Lagrangian and nonlagrangian interactions. Their 
averaging into constant b0 is possible because of the stability of the cold fusion considered. . ,::· . . ... 

· **There isa clear nfisprint in [IS), Eqs.(2.45) yielding 16.5 rather than 1 :6S.·As.we shall see in 
Sect.S, the expeiimenllil value is precisely I .65 also accoimting for the bindi~g en'ergy .. • . . . 
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Isodirac's, equation· <6.3> 'permits a quantitative 'interpretation of 

Li~ ~ S;~ia f.3 = ~and f.'t = s'i and from Eqs. (6;4> (forL = l, L = 0 being 
r ... o 

"' "' unallowed for L 3= S3 ~ 0) 

. b~lb~l =1blb2, b~lb~l + b~2b;2 + b;2b-2 = 

I ·2'2' 2i 22 
• :· =:= (1 4) (bl b2 + b2b3 :r b3bl), (7.2) 

with numerical solution for the simple ease of spherical symmetry" 
'·, 

'2 .· 2 .·. 2 . -
b1 =.b2 = b3 = V2::::: 1.415, (7.3) 

.~ ' ' 

which confirmsafun~amental prediction of the isospecial relativity, that the 

nucleon,is an isoininkowskian·medium ofType9 [19], p.103 (/J<:.p,y>y, 
0 . 0. > ' . " 

Aver:(bk)~ b4): , . . 

7 .i Is~renoimalization ~f Magnetic Moments. Yet another prediction of 
the isospecial relativity is that, when ordinary electrons are immersed in the 
hyperdense medium inside protons, they experience a deformation-isorenor.,. 
malization of both their orbital and intrinsic magnetic moments, firstgeneri-. 

·cally studiedinref. [3], p.803, and then studied, nonrelativistically, for cold 
fusion ( 1.1 e) in ref. [ 12 ). . . . .. 
. . The isodirac's equation permits a quantitative, simple and direct treatment 
of this aspect too, via Eqs.(6.5) which yield for cold fusion (l.le)(forL = l from 
(7 .2), seeFig.1, p.525, of [ 12] for orientations) 

. I ·• • . l ' ,~ : . "• . ' • . ' \ •' J • "• 

f.t = ....: 1. 91 e I /2m c0 ,.;·.U + .U~rb I + )l~11~ I ,' .U :::: + 2. 71 ~I 12m cO'.. (7 .4a) 
•. ·'' .. · . ... P . . .. P.. . e . . Jl . . . . .· p 

~ ·t • 

.u!?t =- 4.61ei 12m c
0 

= ....:.·2.4·l0...:.3 1el 12m~0," <7.4b) 
e . p . . . .· e •. 

· intr._:.: (b.O/bO)· intr= ( 1 411.· 1 65). intr~ 0 854.5 ·intr. · 1 4 . 
· .Ue . - 3 . 4 .U e . · • : · .U e ·· . · . . .U e ·.' ( · c) 

' ' ~ . ' . . . . , ·'. 

: orb · , · : · · · .· intr orb .u; = (-0.8545+0.0024).Ue = -0.8521,ue . · (7.4d) 

The latter numerical values should riot be considered as final because of the 

need to study the general model n = (ii+•t e- + )IiM with isor~normalization 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 to yield adjustments of numerical values (7.4). 

We can therefore conclude by saying that' the isospecial relativity does 
indeed provide a quantitative representation of the cold fusion ofprotons and 
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electrons into neutrons (plus neutrinos). with all needed, specific, numerical 
predictions of the quantities involved ina form ready for experim-ental tests;The 
extension of the results to other cold fusions of particles is here left for brevity to 
the interested reader [4 1. · · · · · 

8. EXPERIMENTAL VERIFICATIONS 

Even though prelimimlrY_imd_in __ rieed for-independent re-runs, a number of 
direct and indirect experimental verifications are. today available. supporting 

'- ' ,-. :,.. '. . ' . ' . . ,, ''" '' . ' . 
cold fusions (1.1). . · · . . . 

8.1. Direct Verifications.- The fi.:St directexperimentalverificationof the · 
isotopic origin of electron paring in superconductivity has been provided by Arii
malu .[8 1 with: rather impressive phenome-nological agn!ement with data: The 
best verifications of cold fusions O.lb>::-:-O~ld)are given by the uniqueness of 
the represented energy levels via model· (2. 7) (see Sect.9 for specific tests) .• 

The first direct experimental verification of the cold fusion O:i e). ~as 'done 
by don Borghi et al. [15 1.' The experiments essentialiy consist informing a gas 
of protons and electrons inside. a metallic chamber (called clystron) via the 
electrolytic· separation of the hydrogen. • Since ·the protons and-· electrons ·are 
charged, they cannotescape the •metallic chamber. Nevertheless; numerous 
transmutations of nuclei occurred for matter put in the outside of said chamber. 
The measures can then be solely interpreted, in ~he absence of any other neu- . 
tron source, by the cold fusion of the protons and electrons into rieutrons which, 
being neutral, can escap~ 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 e) has been recently achieved via theo
retical [191 and experimental [21 1 studies on the Bose-Einstein's correlation. 
These results are important because they confirm, noi only the fundamental 
isominkowskian laws_ underlying cold fusion ·(1.1e), but also. their numerical 
values. · ·. . · 

In essence, studies conducted via the full use of nonlinear-nonlocal-nonha
miltonian isominkowskian geometrization of the p~p fireball result in the two

. point Boson isocorrelation function on M Q(~, i, ~) [loc._ cit], Eq. 0 0.8), p.122! 

' . 2 ( 2/b02 . ' " . ' . . " . ) . " · · K " · -q · " ··. · . o2 o2 o2 · o2 · 
C(2) = I+ T ~. gPP ~ _· '· " , g = Dtag~ (b1 , b2 ,_b3 , .~b4 , (8.1) 

. · . - - · · . o2 o2 . o2 c 
where q

1 
is the momentum thrasfer and K::: b1 t b2 +_b3 is·normalized to 3, 

under the sole approximaiion, also assumed in conventional treatments. that 
the longitudinal and fourth compOnents of the. moinentum transferare very 
small. · · · . . .. 
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Phenomenological studies conducted in [21 1 via the UA1 data confirm 
model (8.1.) in _its entirety, and identify the numerical values_ 

0 0 ' 
bl = 0.267 ± 0.054, b2 = 0.437 ± 0.035,_' 

0 0 . 

bj= 1.661, b4= 1.653 ± 0.015. (8.2) 

These measures have the following implications for cold fusions (L1e): a) They· 
first c_onfirin the nonlinear-nonlocal-nonhamiltonian origin of the cOrrelation, 
which is the expected origin of. the cold fusion 0.1 e); b) They confirm the iso-

• • • • "' "' 0 '0 
mmko~sktan geometnzahon of Type 9 (fl < {3, y > y, Aver. (bk) < b 4) .for the 

p-p fireball which, having the same density of the proton, is directly applicable 
to cold fusion (1.1e); c) they provide a numerical confirmation of rest energy 
isorenormalization (7.1) predicted in [12 1; beyond the best expectation by this 

author. Also, experimental value b: = 1.653 yields the isorenormalized rest 

energy EA= 1.36 MeV, thus implying the existence of the binding energy e . . . 
E = - 0.072 MeV, which is small, also as predicted. . · . 

8.3. Additional Experimental Verifications. Phenomenological calculations 
of deviations from the Minkowskian geometry ·inside pions and kaons were con
ducted in (22] via standard gauge models in the Higgs sector, resulting in the 

- deformed metric ~ = diag. ((1-~ a/3), (1 - a/3), (1 - a/3), - (1 -a) which 
is precisely of the isominkowskian type (3.11) with nuinerica1va1ues 

+ o2 . o2 o2 . . .' - . -3 o2 · -3 
PIONS .7r-: b1 = b2 = b3 = 1 +1.2·10 , b4 = 1- 3.79·10. , (8.3a) 

+ · o2 : ._ o2 · · · o2 _ -4 . o2 . . · -4 . 
KAONS K-:-: bi = b2 = b~ = L- 2·10 , b4 = 1 + 6.1·10 ; (8.3b) 

Pions .1t'± are then isominkowskian media of Type 4 [19 ], while the heavier 
. +' . - ' . ' . 

kaons K~ are of Type 9 . .This confirms measures (8.2) because all hadrons hea-

vier than Kf are expected to be isominkowskian media of Type 9. . 
Independent phenomenological plots [23] on the behaviour of the meanlife 

. 0 . . . . . ' ' 

of the Ks (which, according to current experiments, is anomalous from 30 to 

100 GeVand conventional from 100 to 350 GeV) via the isominkowskian geo- , 
' ' ' . '.. . :. . ' 0 

. met?z~tioll yield the, following characteristic values of the K s 

' 'o2 ·· o2 o2 · · · '· · · o2. · · · 
. bl ~ b2 = b3 = 0.909080 ± 0.0004, b4 = 1.002± 0.007, (8.4) 

which are of the same order of magnitude of values (8.3b)~ Measures (8.4) 
therefore provide an independent confirmation that the interior of kaons is 

\ 
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indeed an isominkowskian medium of Type9, and an additicimil independent 
confirmation of the isogeometrization needed for cold fusion (l.le). Plots [23) 
also computed the values . · · 

o2 · o2 
~ bk 5!! 0.()()7, : -~ b 4 . 5!! 0.001; (8.5) 

· This confirms the prediction of the isospecial relativity in the range 30-400 GeV 
0. . . . . . . .. . . . ; 

that the b4 quantity, being an average of internal nonlocal effects,-is constant for 
.. · . . • . ...J .. . . . . . . 

the particle considered (although varying from hadron to hadron with the den-
sity), while the dependence in the velocities rests with the bk-quantities. 

9. PROPOSED TESTS 

Physics is a science with an absolute standard of value: the experim~nts. 
Experiments themselves have their own standard. of value, the more fundamen
. talthe law to be tested, the more relevant the experiment. In particular, experi-. . . . . ·. . . . . "'+- A-. . 

ments such as don Borghi's verifications on the cold fusion n ::= (P , e ) 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· suggest the independent verifiCation or dismissal of expe
riments [15] on the fundamental and historical cold fusion (l.le); which can 
nowadays be re-run via a itumber. of independentalternatives•. Numerous, 
additional chemical syntheses of hadronspredicted by 'the isospecial relativity 
can then be verified or dismissed. . . . 

Similarty, we suggest the conduction ofadditional tests on the stimulated 
decays of (unstable) hadrons-(which are the irwerse of the cold fusions). The 
_niost important one at the basis of the possible hadronic technology [12] is the 
artificial disintegration of the neutron via the reaction r +n -+ p + + e-+ ;~, 
whose cross section has been predicted [loc.cit.] to peak at the frequency of the 

. isoelectronw ;, 3.5: 1020 sec, rather than that ofthe'ele~tron~ =3~25·1020 sec. 
This would permit a direct experimental test of the isorenormalizations (7.1) of 
the rest energy itself .. Similar artificial disintegrations are possible to verify cold 
fusions ( 1.1 b)- ( 1.1 d) and their internal isorenormalizations .. 

. Additional classical expedments have been proposed [ 18 ] for a direct tesfof 
the isominkowskian geometrization, such as·, the prediction that a portion of the 

_____ ·;__ __ . . . . .. '. .·. . .. . 
*We would like to thank Y.Oganessian of the JINR for enlightening commentS on these alter-

natives · ·· 
'"' >~· : 

redshift of sun light at sunset (or a portion of quasars redshift) is due to an iso
doppler shift caused by the inhomogeneity and anisotropy of Earth (quasars) 
. atmospheres (which are media of Type 4), and numerous others. 
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CaHTHJIJIH P.M. 
·flOCJJeJ\HHe TeOpeTH'IeCKHe H 3KCnepHMeHTIIJlbHble J\OKa3aTeJibCTBa 
XOJIOJ\HOI'O CJIHIIHHR 3JieMeHTapHbiX qaCTHI.l 

E4-93 

llOCJJeJ\HHe 3KCnepHMeHTbl nOKa3aJIH oqe8HJ\HOO HIIJIHqHe XOJIOJ\HOI'O CJIHIIHHII/XHMHqec 
CHHTe3a npoTOH08 H 3JieKTp<iH08 8 HeihpoHW (a TaKJKe HeHYpHHO), 8 COOTBeTCTBHH C OpHntHIIJII 
KOHLtenLtHei1 PeaepcpopM. 3TH OTKpbiTHII nonyqHJJH icocseHHoe, xOTII H ~ecTBeHHOO, 3KCn 
MeHTIIJlbHOO nOJ\TBeplKJ\eHHe 8 KOppeJIRI.lHlllC liooe- 3HHWTeHHa, B csepxnpoBOJ\HMOCTH HAP: 
o6.nacrRX, qyo yKa3bt&aeT Ha Lte.necOocipaaHOCTb AOnOJJHHTe.nbHbiX HCCJJC.AO&aHHi1. B AAHHoi1 cr 
npe.ACTaBJJeHO KOJIHqeCTBeHHOO TeOpeTHqecKoe HCCJJeAOBaHHe HecOMHeHHOH TeHJ\eHJ.lHH BCeX 

CH8HbiX qaCTHJ.l 00pa308b1BaTb CBR3aHHble COCTOIIHHR Ha MIIJlbiX paCCTORHHRX, KOTOpall B03paC 
npH HH3KHX 3HepmRX. lf3yqeHHe 3HaqHTeJJbHO 3a8HCHT OT H30MHHKOBCKoro OOOOII.leHHII He.noK 
HbiX B3aHMOAeHCTBHi1, OOyCJJOBJJeHHOI'O B3aHMHblM npoHHKHOBeHHeM H 0T HX npHqHiiHOI'O on 
HHII. qepe3 CHMMeYpHIO H30nyaHKape. PaCCMaTpH&aeMoe XOJIOAHOO CJIHIIHHe B03MOlKHO 
H30peHOpMIIJIH3aJ.lHH 8HYTpeHHHX xapaKTepHCTHK qaCTHJ.l, 803HHKaJOlii,HX H3 KOHTaKTHOI'O ~ 
MHJibTOHHaHOBa XapaKTepa 8HyYpeHHHX HeJIOKIIJlbHbiX ~KT08. 3Ta nOCJJeAHIIII qepTa HJIJII 
pHpyeT npHqHHbl, noqeMy paCCMaTpH&aeMoe XOJIOAHOO CJIHRHHe HaxO.AHTCII npocro 3a npeAeJ 
CnOCOOHOCTH OnHcaTb ero nOCpe.ACTBOM peJJRTH8HCTCKOH KBaHTOBOH MexaHHKH, HO nOJJH04 
npe.ACKa3bl&aeTCII ero H30TOnHqeCKHM o6o6w.eHHeM. 

Coo6w.eHHe O~eJ\HHeHHoro HHCTHyYTa RAepHbJX HCCJJeAO&aHHi1.)ly6Ha 1993 

Santilli R.M. 
Recent Theoretical and Experimental Evidence 
on the Cold Fusion oF Elementary Particles 

E4-93· 

Recent experiments have shown the apparent exisience or the cold Fusion/chemical synthel 
protons and electrons into neutrons (plus neutrinos), much along RutherFord's original concep 
These findings have received indirect, yet significant experimental confirmations in Bose- Ein 
correlations, superconductivity and other fields to warrant additional studies. In this paper we pn 
a quantitative theoretical study· of the apparent tendency of all massive particles to Form a bound. 
at small distances which is enhanced at low energy. The study is centrally dependent on the 
minkowskian geometrization or the expected nonlocal interactions due to total mutual penetrat 
and their causal description via the isopoincare symmetry. The cold Fusion considered is then~ 
possible by isorenormalizations or the «intrinsic» characteristics oF particles originating Froa 
contact-nonhamiltonian character or the Internal nonlocal effects. This latter feature Illustrate: 
reasons why the cold fusion considered is simply beyond the descriptive capacities or relati• 
quantum mechanics, but it is fully predicted by its isotopic covering. 
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