


:lb STATEMENT OF THE PROBLEM

In recent papers, Kadelsv1ll [1 ] reviews. the nonllnear-nonlocal—noncano-

: mcal ‘isotopies of Lie’s theory, and Lopez [2] reviews the axiom-preserving iso-
toples of quantum mechamcs ,(QM); called hadronic mechanics (HM): (origi-
nally submltted in [3], see ‘refs. 4] for detalls) ‘and thelr ax1omatlzatlon of
Q—operator-deformatlons here called Q—tsodeformatlons :
~ - In this note we shall apply 1sosymmetnes/ Q—lsodeformatlons to a specula—
t1ve, yet mtngulng novel problem the cold fus:on (or: chemzcal syntheszs"‘ ) of -
elementary partzcles, defmed as ‘the' apparent tendency of mass1ve partlcles to
- forma bound state at short dlstances «l1 fm) in smglet state whlch is enhanced
at low temperature (or very low energles) » :

Accordlng to these novel v1ews ‘we exp ct that unstable elementary partlc- :
les canbe artlflclally produced via the chemical synthesns of llghter massive par-
ticles suitably selected in their spontaneous decays ‘Such a chemlcal synthesrs

: occurs for each mdlvzdual partzcle in our space-tlme only, w1thout any unitary...
interior space and, thus, without the possnblllty of defining a ‘quark. Neverthe—
less, compatlblllty w1th quark theones is: apparently achleved by consnderlng

S

quarks, which have all conventlonal quantum numbers yet more general non-
11near—nonlocal—nonhamlltonlan 1nteractlons
“A central problem in the ‘achievement of the above cold fllSlOl’lS/ chemncal e
syntheses is the’ need for new renormallzattons of the intrinsic characteristics of
particles as characterzed by QM: rest energy, spin, charge, magnetlc moments,
etc. In fact if partlcle preserve their conventlonally renormallzed 1ntr1nsnc cha—
racteristics, no cold fusion is possible (see below). S v
- .- The physical origin of these novel renormalizations is seen in the nonllnear-
nonlocal—nonhamlltonlan interactions expected -in the total mutual _penetration
of wavepackets—wavelengths-charge distributions of particles one inside the other,
and represented with - the 1sotop1c ‘operator Q = Q(s, XX, X, ¢, aw, Y, ...)
[1—35). By recalling that all interactions must produce renormalizations, and all

* *The author would like to thank A.N.Sissakian of the JINR for suggesting that name. .
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conventional renormalizations are Lagrangian — Hamiltonian, thenovelty of

the renormalizations follows from their nonlagrangtan-nonhamtltoman character.:
Among all possible deformatlons, we seIect the isotopies OQ(3 ) and

Q(3 1) of the Lorents O(3.1) and Poincaré P(3.1) symmetries first introduced
by the author back in 1983-[6 I*, which are constructed with respect to the iso-
unit I= Q ,.and 1mp|y a generahzatron of the very notion of partzcle into the

covering IlOllOIl of zsopartzcle possessmg ‘precisely the generahzed characterlstlc -

needed for the cold fusion. 5 ;
‘In this note we shall denote all ordlnary partlcles charactenzed by P(3 D

with the familiar symbols e ,/z , pT, etc and use the symbols et ,;z p yetc.
for thelr isotopic conditions charactenzed by P, (3 1), which represent their i im- '

mersion wnthln the hyperdense medla in the mtenor of hadrons called hadromc o

medza 3.

A first understandmg is that aII Q—operators are selected in such a way to
recover the tmval unit I = d1ag (, 1,1, D for dlstances > 1 fm, when motion -
returns to be in vacuum, in ‘which case HM recovers QM 1dent1cally and in its'

“totality. Also, in the transition from interior motlon ‘within a hadronic medium
to exterior motion in vacuum, lsopartlcles reacqulre their conventional P(3 -

1nvar1ance, plus possnble secondary emtssnons (e g of k4 and V). due to the ori- :

gmal excitations.’ o
Quantltatlve representatlons of the followmg coId fusnons are now avallable

“13,4), here expressed in self-explanatory notatlons (see later for secondary f'

emtssnons) i PO S L
Electron palrs- (e ie )QM=>Cooper Palr— (e ,e )HM, ' (l la);.

L Posntronlum—(e .e )QM=>JI'—(e‘:,e )HM, ot : (l lb)f
Muomum (T ,,u )Q —;-(1’4\ ',;’z\"')HM, (l.lc)

Plonlum (Jt £ )QM K = (J’t\ ‘,;t\ )HM, ‘j(lf-.ld)f

‘Hy'drog'en “atom ’# (p. , e_)QM"s n'=f (p, j,‘e,_,) HM i ":(l.'le),f

Numerous other ehemlcal syntheses rare then consequentlal such n'a‘s
A= (n,Jt ), HM, _ (n Jt *). HM’ etc. A pnmary objectlve of the lsosymmetry

Q(3 i is therefore the reductlon of all masszve elemcntary partzcles to electrons
and protons, for Wthh purpose ‘the constructlon of hadronlc mechanlc was

*In all preceding works the isoloplc element is indicated with the symbol T ralherthan Q.-

.
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o ‘suggested 3] ln thls approach |soquarks emerge as bemg sultable HM bound
- states of electrons and/or protons resulting in fractlonal charges Wthh are no-
' tonously extraneous to P(3 l) but rather natural for PQ(3 l) 1nvar1ance under_ :

‘ generallzed mteractlons

" The first and most fundamental cold fusron (l la) is fuIIy estabhshed expe-,
nmentally, and it is given by the Cooper Pair (CP) in superconductivity (see,
e.g., 171 and quoted references). Its mterpretatlon via conventional quantum
mechanics is manifestly problematic owing to the highly repulsive Coulomb in- -

‘teractions at short distances under PQ. l)—mvanance However, AQ(3 1)-isoin-

, ;:vanance wrth a partlcular selectlon of the |soun1t l |8 ] does permlt a consnstent
n mterpretatlon of the CP. p » ‘

Once the expenmental evndence of the (e y e ) cold fusron 1s admltted one

: has the 1nev1tab1hty of the (e e ) cold fusron (aIso called compressed posi-
‘tromum) ‘In fact as shown since 1978 (see 13 Sect.y), under the use of the

same: lSOllIlll of lsotopy (l la) the charge radlus of l fm. and the meanllfe of

:0 83 10 16, sec, the state (e y e ) HM represents all characterlstlcs of the Jt
: such as rest energy (134 96 MeV) spm charge, meanhfe eIectnc and magnetlc, ,

o moments, etc -as weII as the decay wrth lowest moden >e" e (<2 10 )as
. a tunnel effect of the constltuent :

“Once the. mechanlsm of the- cold fusron is understood at the leveI of elect-‘ 7

. :rons its extension to the remaining mesons is strarghtforward In fact the com-
- pression of the muonic (l 1c). and of the pionic (l 1d) atoms follows the same
,f.rules as, those of the eIectrons The ldentlflcatlon of the states wnth the 7 and :

vK s partlcles respectlvely, is rendered mevrtable by the unrqueness of the totaI :

f'characterlstlcs, as'it was mevttable for ldentlflcatlon (l lb) (see Sect.2). The,:
' «lsopomcare symmetry P (3 1) then permlts the mterpretatlon of all remammg ,

»'_mesons as coId fusnon of Ilghter (massrve) partlcles sultably seIected m thelr'
- spontaneous decays 41"

In'the transmon to baryons new fundamental problems expectedly emerge '
whose solutlon requlred systematlc studles on the 1sotop|es SU (2) of the

SU ?2)- spm symmetry [4 9] (see also’ the review in ll ]) The ongm of the cold

fusions here considered can then be traced back to Rutherford’s [10] historical -

- conceptlon of the neutron as a compressed hydrogen atom. The existence of the -

neutron was subsequently confxrmed by Chadwick [11], but Rutherford S

ﬁconceptzon of the neutron was abandoned because contrary to QM on numerous
~-counts (1mpossnblhty to represent the totaI rest energy of the neutron because of .
, the need-of a «positive binding energy», mabrhty to represent the total spin,
mean hfe, snze and other characterlstlcs of the neutron). As well known, these_,
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difficulties lead to the conceptlon of the lsospm SU (2) whlch subsequently leads ‘

to the SU(3) theories. ,
~However, the above QM dlfflcultles were mconclusnve, because of the un-

~ plausnblllty of the underlying assumptions such- as: the electron freely. orbits -

within the densest:medium measurd in laboratory; the treatment deals with a

tiny- atom msnde the proton etc. As a result of such inconclusive character,
studies on Rutherford’s historical conception of the neutron were contlnued by -

various authors. ' . i -
- The most salient recent results are the followmg The f1rst representatlon of
aII charactenstlcs of the neutron via HM, including spin via the use-of the
(2) symmetry, was reached in ref [12] of 1990. However, the problem of

the total spin of the neutron (which requires a nulI total angular momentum for
Rutherford’s |soelectron 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, I4 ], where he introduced a generalization of his equation,
" which subsequently emerged as possessing an essentlal |sotop|c structure.’

The first prellmlnary, yet direct and i lmpresswe experlmental verlflcatlonsf

of the cold qu|on of protons and eIectrons into neutrons via the reactlon at low

: kenergy pr+eT»n+v ‘have been achieved by an expenmental team headed by
" the (late) don Borghn (15}, revnewed in Sect 8 wnth a number of lndlrect expe— ;

rimental conflrmatlons : : ‘ v
Under these authontatlve theoretlcal and expenmental resuIts the roIe of
hadronic mechanics is then essentlaIIy reduced to the ldentlflcatlon of thelr ap-

propriate theoretlcal framework (see the more detalled presentatlon [16] ‘

and MDYy et gl sl byl b i

It is hoped. the reader can see the mtngulng |mpl|cat|ons of: cold fus10n :

: (l le). In fact, if conflrmed it wnII imply the possibility not onIy of producmg

~-unstable partlcles via chemlcal synthesns but also their art|f1c1al dlsmtegratlon & v‘
By recaIImg that carrently available’ technologles are based on mechanisms in
- the structure of molecules, atoms. and nuclel, the studles of this paper are -

. motlvated by the possnblhty of resuItlng in a new technology, calIed hadromc

hadrons" e

‘Quark theories are known lo have no pracllcal apphcallon of any’ nature Under isotoptc :

S, (3) symmetries the siluation is different.. Isoquarks are perenmally confined in a sirict sense (with
identically null transition probabilities for free quarks'due to the total incoherence of the interior
isohilbert and the exterior Hilbert space), whilé their isoconstituents are ordlnary massive particles
which can be freely produced In spontaneous or stlmulaled decays Practical apphcations are then
concelvable [12] Lo v : . o L :

e

2 NONRELATIVISTIC TREATMENT

The radlal nonrelatmstlc treatment of the cold fusnon of partlcles has been
known smce 1978 [31] (see [4,16] for recent accounts) “The central hypothesns '

is the generallzatlon of Planck’s constant #i=1 into the lsounlt 1 o! 3
= 1(1, P Py w, avp, 66¢, ) > 0 which represents’ nonlmear-nonlocal nonhamll-

tonlan interactions, although T=tifor mutual distances r>1fm. ‘
.. The lsotopy of the unit then lmplles correspondlng compatlble lsotoples of

4 _ the totallty of the structure of OM. lnto that of HM [4] (see the outlme 2D,
'lncludlng lsotopy of f|e|d F(n, +, x) => (n, - *), T= Q ) * —'XQX

I\

'Q flxed (ln thls note F R orC ) wnth tsonumbers n= nJ conventlonal
f sum + and lsotoplc product n*m :— an Q fixed, ltm = n*l n \'2 n € R :

and consequentlal generallzatlon of all operatlons [1——5 I lsotopy of the con—

‘ ventlonal Euclidean space E(r, 3,R)=> E (r, 5, R R), 8= QcS lsotopy of Hllbert ,

spaces }{ (¢l¢) EC=> Q (wl@ (z/'IQI@IECQ, |sotopy of elgenvalue
equatlons le) E lw)»H*l@ HQI@ E*I@ EI@ E#E lsotopy -
of enveloplng operator algebras, Lie algebras, Lie groups, etc.. " e
The Q—lsodeformatlon operator is then seIected to yleld the lsotopy [3 ]
e A A b
Tt ’Pf

V)(r) Etp(r), : ,(2;l>

' where Q and R are positive constants ‘By* recalllng that the Hulten potent1al

behaves ‘at: small dlstances llke the Coulomb one, 1sotopy (2 l) can then be;

'reducedto ;-; A ; |
T 2mr dr d" r ¢ ‘
AR Hd p d ":-ﬁ°r" S b

where V V - (+ e2R )- The radlal structure equatlons of the cold fusron sub-

N mltted in ref (3 1, Eq (S.1. 14) p: 836 are then given by (fi = l)



o=l

~1 = o ‘:»:’;_Ror},'\“
Q- 1 d- 2d €

T :17‘7’,? ¥ = EV’(’) : ,‘2-33’; .
EV'= 2 k cm‘ E(MeV), 1= 4n1’l1p(0)l aE‘“"(sec ),R (cm), (2 3b)4
whereE andR are the total energy, meanhfe and charge radlus respec-

tively, of the 1sobound state.

- Wheb applied to cold fusnon (l lb) the above model permttted the repre—"f e
sentatlon to the. totallty of the charactenstlcs of the z°, begmnmg with the sup-
pression of the ongnnal spectrum of the posntronlum into one, single, admnssnble o
energy level: 134.896 MeV [3] Slmllar results hold for all other cold fusnons
(1.D.A reahzatlon of the 1sotop1c element Qvenfylng 2.1 has been identified -

by Animalu [8] in the expressnon Q= Q exp {itl E l(wl@)} A comprehensnve S
study is prov1ded in [4]. We thenhave the follownng zsopostulates of the cold A :

fusion of parttcles 13,4,161: "

2 2.1, Isorenormallzatlons The zntrznszc characterzstzcs of the constztuents of

Vcold fusions (1.1) are tsorenormalzzed ( «mutated» in -the language of [3])

because of the nonlmear-nonlocal-nonhamzltoman interactions expected in theg_‘ L

total mutual penetratton of the wavepackets-wavelengths-charge dzstrzbutzons

2.2 Energy Balance. Conventzonal OM bound states have a negatzve bzn- S :
AIl cold fuszons ( L1) znstead zf QM treated :

would requtre a «poszttve btndzng energy» because E > 2E thus resultzng in

dmg energy" because E; < 2E

~const’

inconsistent 1ndtctal equatons [ 3, 4 16 ] ‘A necessary condztzon 10 resolve thzs} Co
problem is the renormaltzatton of the rest energy. of the constztuents given in .

Eqs (2.1) by mc2 = mc, Q under whzch bzndzng energzes can return to be’ nega- ¥
tive. Whtle conventtonal fuszon processes «release» energy, coId fuszons ( 1. l )

‘ «requtre» energy"'

) 2.3. Suppresmn of Tnplet States Only sznglet zsobound states of spznmng s
parttcles are stable,’: because trzplet couplings ‘under. total mutual penetratzon '
imply htghly repulswe nonlmear-nonlocal—nonhamzltonzan forces due to the.
spinning of each particle inside and against that of the other ( thzs occurrence was

represented in [3] via the so-called «gear model» )

-2.4. Charge Independence. ‘The mechanism of cold fuszons ( l ] ) is the do- k:_ \

minance of nonItnear—nonlocal-nonhamzltonzan Jorces at dzstances < I fm which

are allractive in singlet couplzngs and absorb the Coulomb interactions ‘resulting

in attractive total mteracttons zrrespectzve of the attractzve or repulszve character.
of the ortgmal Coulomb tnteracttons : SRR

*However, novel forms of energy from cold fusnons (l l) should not be ruled out because they; -

are conceivable via mechamsms dlllerent than conventlonal ones

6

“in attractzve total znteractton s zrrespecttve of the attractzve or repulszve 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 approxzmately constant -
with 'the increase of the mass,. as established for hadrons. This occurrence is -

. quantztattvely interpreted. by HM via the umftcatton of the seemingly dzsparate ;
toccurrences A1) the range of the nonlmear-nonlocal-nonhamzltoman interac-

tions due to total mutual pen etratton, 2) the range of the strong in teractlons and

" 3) the mzmmal hole needed to activate Hulten’s potenttal The addztzon to-an
- isobound state of a further constituent does then increases tts rest energy (and
density, thus zncreaszng the tsorenormaltzatton s ), but Ieaves the size essenttally

unaffected

2.6, Suppress:on of Atomlc Energy Spectrum Yet another dszerence 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

o called aspecturm suppress:on» in {3]). Each gtven cold fusion (1.1) therefore
" has no excited isostates at distances < I fm, because all excited states imply’

greater dzstances, thus recovering conventional QM- energy levels at distances

o> Sm. In fact, the Hulten potential has a. finite spectrum of energy IeveIs, as.well

known. When all condztzons of systems (2.3 ) are zmposed thzs fznzte spectrum
reduces to only one level (see [3,4,15,16]). T ,
2.7. Nearly Free Constituents. The notzon of potentzal energy v has no mathe- .
matical or physical meaning for the contact ‘nonhamiltonian interactions res-
ponszble for cold fusions (1.1). The binding energies are then generally small,

- Ebl 4= 0 an occurrence which is remznzsccnt of «asymptotzc freedom» zn quark‘
: ‘theortes [ 5 ] ‘ ‘

R % lSOTOPlES AND lSODUALlTlES
A OF: POlNCARE SYMMETRY

“We now outlme results Wthh are rather old in isotopies, but whtch do not: .
appear to have propagated as yet to the hterature on thelr dlrect apphcablhty,

‘that on g-deformations.

Consnder the Minkowski space M(x, 17, R) wnth local coordlnates X =

= {x,x} x* —-ct c -—speed ofllghtmvacuum metncq— dtag a, l 1,-D,

separatton x“n X and invariant measure dv = dx“nlwdx Its group of ll-;"

near-local-canomcal lsometrles is the ten- dlmensmnal Poincare group P(3.1)

- charactenzed by the (ordered sets of) parameters w= {6 v, a} (Euler’s angles

7



6 speed parameter vkand translatton parameters a) and generators say, for a

system of " two partlcles w:th ‘non- null masses m , X = {Xk}
—z (x p —-X pa“)’

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

M ;W‘—

- Three realizations of -the - ten-dimensional |sotoplc covenng P (3 l) of :
P@3.D have been constructed via the Lle-lsotoplc theory, ‘the classncal 1181, -

operator [4,19] and abstract (6 ] ones. The latter can be readily constructed by

following the space—tlme versuon of steps 1—5 for the tsorotattonal symmetry"

~[1], Sect.3.E. Step lis the |dent|f|catlon of the fundamental |sotop1c element Q
here’ mterpreted as a 4x4 matnx generahzatlon of q-number-deformatlons‘

The ldenttftcatlon is done v1a its most fundamental lmphcatlon the deformatlon :

~ of the Minkowski metric n into the most general known metric g which is non-

linear, nonlocal mtegral and noncanomcal in all vanables, wavefunctlons and -

thelr denvatlves,

g 3(5, x’ x’ x’ '/’, av” 03’4’,-. ) - Q(s’ xa xv x) '/’, av’v 63’#’, ,"‘")

under the condltlon of belng of Kadetsvuh Class lll iy (smooth bounded AL
- nowhere smgular and Hermitean; but. not necessanly posntlve or negatlve-deft-
nite). Under the' assumed conditions," the Q—matrlx can always (although not‘ .

: necessarlly) be dlagonallzed mto the form o SR

‘ Q ‘dlag‘(g”’ g22’ g33’ 344) _Q detQ¢0

The lsosymmetry PQ,
=Q! l - R :
Step 2 is the hftmg of the conventlonal f|eld R(n,

mto the isofield RQ(n, +, *) of |soreal numbers n = nI 1 q Tl

~ Step 3is the ltftmg (necessary for the consustency) of space M(x, 7, R) on
_the field R into the zsommkowskz space M Q(x, g, R) on the lsofleld R w1th iso-

; separatlon [6 ]

(x y) = [(xl - y'u)g (S, x’ x’ xa 'P’ a’l’, aav’av ) (x;" y ) ]1 E R

- Step 4 |dent|hes the basnc lsotransformatlons leavmg mvanant (3 3) e ‘

o ‘-A(w)*x, A*gA AgA‘f 1g1

/\

DetA lDet (AQ) =

,;;;=xf+4,f'~;~i;' L

Ep },u,v—l 2 3 4 a—12 mthelrknown _

(3 1>j' -

(3‘2) \

3.l) lS then constructed wuth respect to the lSOUﬂlt" e

x) of real numbers no

* ‘;K_where the quantlty A wﬂl be ldentlfled shortly T.he connected component '
Q(3 )= SOQ(3 l)xT 3. l) is characterlzed by DetA + 1 w1th structure

14618,19]

QQ(3 1) A(w)*x— {H e"‘ w"}Qx— {1 "%y, @352

. , ‘, : Q(3 l) { lPtIa} ‘~x =,{ ,Pga { ’P']a}*psxo, | . (35b)

' where ”’k and X are conventlonal [17] and Q is glven by 3. 2) The tsocom-,

1 E mutatlon rules of (3 l) are glven by [loc c1t ]

AL

,;‘,:{[ l“” jaﬂ z(gva ﬂ/c g M ﬂMa 3.6a)

VI.A,IIW P ]— l(gllapv gvapv) [P P ]_ . s - ’(3;6b)
where the product is the fundamental Q-lsocommutator [A B] —A B—
~B+xA= AQB BQA of the Lte-lsotoplc theory [l 3] The 1socas1m1rs are

= thenglvenby clrh R e B

C(°)=?C(‘)— Pﬁ P*P P g’“’P i (3.7a) |

(3 7b)~ |

@ 855 ,

."’““ x ";- A *x 1solorentz transforms,
x = x + A(s, x, X, x, . ), lsotranslatlons, ' (3 8b)
X = JT x= (—x, x ) X —.Tl.'t wx= (x, —x' ), lSOlIlVCrSIOIlS, (3.80)
G o B ;
-‘,A,; a, {gm‘+ a® [g P ]/l' + d%a [[g Pa ]A"Pﬂ,];/;' _+ ,....}.‘ M(_3.y8d)

The general isolorentz transformanons are glven by -

, : -the isorotations re-:
viewed in [11], and the isoboosts first constructed in [6] . RIS

- (3.9a) .




=,3 A Y [ AT At Al EANN SN
= " cosh [Veggey)? |~ g, BBy Zsinh Iv(E, 5,97

Vx'?’ ]

By O .

‘4 I N A Ty AT A T e L AN AL LT
X T X 85(8338,y) ? sinh [v(g) 1)) 2 ] + x'cosh Iv(g, e,,)2 =

where st k 5
k B o ngkkv ! "0344"0’

) S ‘A:)\'ll‘ B o g I S, _l_ S
- - Cosh [v(g,lgz'z)z‘=y#;ll’fﬂ?:l/ ,,?,'ksin’h' [v(gllgfz)zl,:ﬂy':i

o Afew 'commen:t‘s‘aﬁ:vihv ordelf.fylt is e,as'y:'lo br&elthéildcéi,iso:’r‘r‘loﬂrpkhismrs e
BQ(3.1) = P(3.1) for a]l Q>0 (but not so for Q of generic Class I1I). This illust- .
rates that the Lorentz transformations are ne'ces\s:a}"ilyinappl:icablrev (and not =

~ eviolated») under isotopies, but the Poincaré symmetry is preserved in an exact

“form.

form, only realized in its most general possible (rather than simplest possible) -

;_ Th‘ef«direct"'ﬁnivgrsagity};of,the, isopoincare symmietry should be noted, i.c..
its applicability for all infinitely possible isoseparations (3.3) (universality),

directly in the x-frame of the experimenter (direct universality).

~ Despite " their apparerit,?simpliciﬁy;‘ /isotransformations (3.9) are highly
nonlinear-nonlocal-noncanonical owing to the unrestricted functional depend-

- ence of the Q-matrix (or elements 8, The simplicity of the final invariance

should also be noted. 1h}faét,' the in'_vériancé ofa/l\l’ihfinritély,’;’)dssibleAisosebar:i-v 5 o

tions (3.3) is merely givgri:by plotting the given & elements inEgs.(3.9).

This brings us to a first application of Q-isodeformations which has not yet .
propagated to the literature on g-deformations. It is given by the capabilities of
the Q-isotopies [18 J: a) to represent the transition from the Minkowskian to the -~

Riemannian geometry; b). to provide the universal invariance of general rela-

ti'vfty and ¢) 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 La'grayngign? regljzation“g V‘E,‘ &(x) = Riemann = Q(x) 7, and
then the constr'uctipn of the,PQ_(3.l) isos‘ymmetries‘ with respect to the gravita-

tional isounit 7'= 1O(x) ]=".1 T

Note that all Riemannian metrics admit the above Q-decomposition with”

Q>0 (trivially, from their locally Minkowskian character). Our isopoincare

Symmetry F,(3.1) then ensures: 1) the invariance of all Riemannian line

G

G99

G102

- (3.10b)

C=1-2M/r.
- ‘metric with elements g .-

elements*; 2) the crucial ';i.éc';’mor‘bhism'sjf" (3:1) = P(3.1); and 3) the isomor-
~ phisms among the underlying spaces R(x, g, ﬁ) ~ M(x, 7, R), where the

Riemannian space R(x, g, R) is reinterpreted as the isominkowskian space
R(x, 2, R), g=0n, rT=0o7h The isotopic unification of the special and general .
relativities-then follows via the embedding of curvature Q(x) in the isounit / of

“the theory. . Ph

The isodual isOpoinéafé';ymMétry %(3.1) is cyhafécterizyed by fhe. antiau toQ ‘

~ morphic conjugation Q - 0= — 0(T> M= — 7) leading 16 isodual isofield
y 'F\‘é(n"d, +, t‘f),,isodual‘isospaccsft\zl‘é(k,."g‘f’,ﬁd), .?d»=;— Z’\,'ﬁd z"'—'ﬁ, etc. Thcy'

- characterize negative-definite energies, motion flowing backward in time, etc.,
“thus permitting an intriguing (and’ novel) char‘acteriza\ti(on"of,,antiparticlesj
~ 11,4,18,19]. Note the isodual Poincard symmetry P*(3.1), whose identification

equires the isotopic theory (owing to the need of a bona fide generalized unit -

For physical.applications the isotopies are restricted to preserve the signa-

ture (+, +, +,'—) of M(x, 5, R), called of Kadeisvili Class I [1 ], with realization

; i,' = g=Q”’ Q = dlag'(bz’ b;’ b;» b4) = dlag"(nl o | nz 2’ n3 2) '14 ),k A

Cheno e

- where the b's are called characteristic Junctions of the medium considered. The
'use of the quantity'Q".:F_— Q then characterizes the isodual symmetry. '

~The unifying powers of the isopoincare symmetry should be finally noted.
On‘n}athematical grounds, the single abstract isotope Q‘Q(3.I) of Class Il out-

_lined above unifies all possible inhomogeneous ten-dimensional groups, such as *

O(4)xT(4), 0(3.1)XT(3.1), 0(2.2) X T(2.2) all their isoduals and all their infi- *

nite isotopes [4,18]. 7

-~ On physical grounds, the isotope ﬁQ(3.l)df Class Iunifies: linear and non-
" “linear, local andrnonloéal,' Haniiltonian and ‘nonhamiltonian, relativistic and
" /-gravitational, as well as exterior and interior systems, at both classical and ope- .

" -ratorlevels [4,18). oo oo

* . *As an cxample, the invariance of theé Schwartzschild line element is very simplyi.achicv,ed by

plqll»ing‘ in ,Eq‘s.yv(S.g)ﬂ‘a‘l‘ljd 3.9 ‘l‘hc»,vz'llues‘ of g”'=>\(l ’—"42_7vtlv/r)-,",g2Vz= r?. 8= rgsilgzﬂ,:'gi‘;
Simitarly ?0(3“.15 proﬁides lhc@irgc(invariqi)ce’ of aily arbitrarily Vgiven-Ricniax'mian_

TR



" 4. ISOTOPIES AND ‘ISODIURALITIESV '
OF THE SPECIAL RELATIVITY

We shall now |gnore gravntatlonal proflles, and consnder lsotoplc theo-~
- ries-. specnflcally build for  interior. relatmstlc _dynamical - problems wnth

Q= Q(sv X, X, Y, 0P, 30y, ..).

The isotopies of the Pomcare symmetry P(3 l) > PQ(3 l) lmply necessary, :

corresponding liftings of the specnal relat|v1ty 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- mvarlant descrlptlon of extended particles and electromag- :
netic waves propagatmg w1thm mhomogeneous and anisotropic physical media -
represented by isospaces M(x, & R) The specnal relativity is then ldentlcally e

admitted, by constructlon when motlon returns to the homogeneous and iso-
troplc vacuum. '
The 1sospecual relat|v1ty 1s based on the 1sopomcaré mvarlance on lsospaces

' M(x, g R) of Class 1, with. consequentlal isotopies of all basic postulates of the -
special relativity. Those 1mportant for thls note are the followmg lsopostulates‘ '

for realization Q1D wnth by b (S X Xy x, w, atp, 0P, - )y b = b = b # b
‘4.1, The mvarzanl speed lS 1he «maxtmal causal speed» e

Idr/dll

-

4.2. The addtlton oj speeds u and vis gzven by 1he «1solopzc addztton law»

: :‘-—(u+v)/(l +uk /c bz)

4. 3 sze mlervals and lengths jollow 1he zsodtlauon-zsocontractton Iaws k

o4 5 The energy equzvalence oj mass jollows the «zsoequzvalence prmc:ple»

E mc = mc0b2 mc2/ ny.

comcnde w1th the conventlonal postulate at the abstract reallzatlon-free level o

G 12:? |

W= Cbilby @D

’, (42) b

(4 5) e

" The above generallzed postulates are implicit in the precedmg formulatlons,
- €.8., in isoinvariant (3.3) or in isolorentz transformatlons 3.9); they recover
~|dentlcal]y the conventlonal postulates in vacuum for Wthh b =1; and they ‘

e, i I e 4, o . B "

s Y

where we lose all dlstlnctlons between l and 1, x and x* ﬂ and ﬂ T and T,

W andw,E and E, etc.

A most visible departure from the conventlonal postulates is the abandon—,‘
ment of the speed of light as the invariant speed in favor of quantity (4.1) which
is intrinsic of the isominkowski geometry and represents the maximal causal- \
speed as charactenzed by an effect followmg a cause due to partlcles fields or -

ther means Note that in vacuum V =¢, by therefore recovermg as a partl- i

cular case the speed of light as the maxtmal causal speed
-The best way to verify Isopostulates 4.1 is in the simplest possnble medlum,

- the homogeneous and lsotroplc water, where the speed of llght is no longer o’
‘ but rather the familiar value ¢ = c / n’ < c, ) where n’is the index of refractlon

" The mslstence in keepmg the speed of llght as the mvanant speed leads toa
" number of mconsnstencnes, such as; the violation of both the conventlonal and

lsotoplc laws of addltlon of speeds none of Wthh ylelds the speed of llght as the

zsums of two lnght speeds u=v= c = co/ n; electrons can propagate in water at

speeds bngger than the assumed mvanant speed as expenmentally establlshed s

by the Cherenkov light; and others. All these mconsnstencnes are resolved by the

. lsospecnal relativity [4,18,19].

Even greater mconsnstencnes emerge lf one insists in keepmg the speed of :

llght as the mvanant speed for all medla more complex than water, e .84 inho-
v ”mogeneous ‘and amsotroplc ‘atmospheres. A resolution of these mconsnstencnes
: requlres the separatlon of the invariant speed from the speed of lnght and therw

se of their identity only for the particular case in vacuum. ,
Smce isopostulates ‘1.5 are quantitatively different than the conventnonal
ones, they are suitable for expenmental verification. lntngumgly, all available

" k = expenmental evidence appears to confirm the above isotopic postulates notonly
. for simple media such as water or atmospheres, but also for the more complex
’medla such as the hyperdense medla inside hadrons (Sect.8 ,9). '

Isotoplc theones predict ihe exlstence ofa hitherto unknown umverse, called
zsodual _universe, which is’ charactenzed by the 1sodual mommkowslu (and

lsonemannlan) spaces ﬁ{d (x, g, R) The zsodual lsospeczal relatzvuy [4 18 19] ‘
’lS a Pd (3 1) mvanant descrtptlon of anttparttcles m mtertor dynamlcal condi-

T tlons, charactenzed by the 1mage of Isopostulates l 5 on R¢ (n + * ) The

; zsodual special relattvzty 1s a new.image of the conventional relatmty for anti-
o partlcles in exterzor conditions charactenzed by the 1sodual Pomcaré invariance -

"Pd(3 l) on Md(x, Rd)



5. ISORENORMALIZATION

- Isominkowskian treatments ‘with. - generic”’ characterlstnc functlons'
»? (s, x, X, ¥y o, aaw, ) are valld for the local descnptlon that is, the beha—;

,v1our ofa partlcle or an electromagnetlc wave at one glven pomt of the mtenor

medlum such as for the value of the speed of llght c= c b = c /n at one glven -

pomt of an mhomogeneous and an1sotrop1c medlum When «global» values are

of interest, such as the average speed of llght through the entnre medlum con--

: sndered c= cob 4- c / n = const The b—functlons can then be effectlvely avera-

ged to constants b = Aver (b ) = const > 0 n = Aver (n D= const > 0

In thls case 1sotransforms Q3. 8) called restncted zsopomcare transforma-“

tzons, regain lmearlty and locallty (thus, preservmg conventlonal mertlal fra-

. mes), although they remam noncanomcal Smce we are lnterested in the i

«global» treatment of cold fusions (1. l), m th1s sectlon we shall consnder the
restricted isopoincare transformations.- : : v ‘
A primary function of the 1sommkowsk1 spaces (as well as a prlmary mean

for their expenmental venﬁcatlon) is the geometnzatlon of mhomogeneous and
anisotropic physxcal media at large, and the medla in the interior of hadrons, in -~
particular. By recallmg [1,4,19] that systems are now. characterlzed by acon- - §
“ventional Lagrangian or a Hamlltonlan plus the lSOtOplC element Q, the desired
novel isorenormalizations are expected to ongmate dlrectly from the 1som|n- o

kowsklan geometrization, -, P RS
Consider the* (operator) relatzvzslzc zsokm nati
w1th basnc express10ns et

-1soe1genvalue form :

: : S R
| p*w*,-*

and fundamental lsomvarlant

pi*w 17 *p *w (bkpk*pk cp4*p4)*'/'—.,.,*

—@%ygay# 2?&w-4 P PR = mhp. 53

It is then easy to see that the 1sorenormallzatlon needed for the cold fusion’ o

s prov1ded by Isopostulates 4. 1/4.5 themseélvés: As an example, in gomg from

motlon in vacuum to motion within a phys1cal medlum with charactenstlcs b-

4

L

TPy
i B

Coen

expressed by the zso-plane—wave on M (x, g, R) [4 l9]

'constants, a partlcle expenences the followmg |sorenormallzatnon of the rest,

energ :
s Y 2

= mc(z)b4 , (. 4):

) E mc(z) > E =mc
which is premsely the relat|V|st|c verS|on of the nonrelat|v1st1c |sonormal|zat|on :

~ 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 relatmty for particles can be’ mdependent-'

'ly tested via the predictions for electromagnet|c waves which, under the neces-

sary condition of propagating within mhomogeneous and amsotropzc medla are

,(K‘b”x"- Eb z)

w(x) = (5 5)

The novel predlct|ons sultable for experlmental tests (sect 9) are the iso--

(o doppler’s law (4.4) with isoredshift for low density media (.e., the predlctlon

that electromagnetlc waves lose energy -within such media), and zsoblueshzft for

h1gh density media (.e., the complementary predlctlon that electromagnetic
- waves gain energy from such media), while there is no modification of the -
-+ Doppler’s law.in water because of |ts homogenelty and lsotropy (i.e., electro-‘ l
e magnetlc waves preserve their energy in water).

A number of considerations here not reported for brevnty (see [4 16,19 ])
lead to the important conlcusion that all hadrons begmnmg from the kaons are

e : of the so—called isominkowskian media - of Type 9 for which B<B,v>y,
Aver. (bk) < b [l9], p 103 The understandmg is that dlfferent hadrons have

dlfferent numerical values of the charactenstlcs b quantltles, e.g., because they ‘

have different densities. Intrlgumgly, all avallable experlmental ev1dence con- - .
- fmnes thls predlctlon (Sect 8)

6. ISOTOPIES AND ISODUALITIES
OF DIRAC'S  EQUATION

- We are now sufﬁcrently equ|pped to rewew a fundamental appllcatlon of the A
1sospec1al relatmty, the isotopies of Dnrac S equatlon here called zsodzrac equa- '

 tion; for the characterization of isoparticles et R p R etc

. The. |solmeanzatlon of 2 nd _order mvanant (573) can be. done by -
Alntr

'lntroducmg the' 12- dlmensmnal isospace {MQ (x, g, R) x SQ (2)}x

: 'x {Md A0rb. (x, &, Rd)de oo (2)} for the charactenzatlon of the orbltal and

s



| '1ntrms1c angular momentum for partlcles and antlpartncles, respectlvely The o
following expression in self—explanatory notatlon (see 4] for detalls) then cha-’.v 7

ractenze thei isogamma matrtces y

}’ "'}’ Ior’ {‘Y y}mtr__y Qm"}"l'}' thry —2g;w (6 lC)'-, o

The above formulatnon is excessnvely general for our needs in. thls note We o

where  the y- ,.andf-a-matrices ;are the coriventional ones,~ and b

o= bﬁ (ss x, X, ¥, oy, aay{, . ) One can see the emergence of the 1sodual 1so-

spaces Sd(2) characterized by I'=— dlag (l 1) begmnmg with the conventio-
" nal Dirac’s equation, which then persist under 1sotop1es to S (2). The desired -

zsodzrac equation can then be wntten

(y *p“+1m)t¢(x) (g yQp +zm)an 0 m mI : (63)

with a snmple extensnon to mclude electromagnetlc potentlals whlch bemg o

external, are not altered by the lsotoples

. The orbital and mtnnsnc angular momenta of partlcles wnth the lowest'

admnssnble hadromc wenght are then characterlzed by

16

W1, 620

62

oQ(av):Lk‘=1ek\Uripj lL Ll—ve B (64a>

)

g L $;—-"b(br2b2_'2+,b2'2b;2+ b;Zb;?){p‘, Lpv= bf,"bz',,'v?),v - (6.4D)

S s0):S =% Pp. 15,5 1 ,k ksk, L (640

iup-(l/4) (b2b2+ b2b2+ b2b2)¢, 3. :{p‘ 1‘ bbp,  (6.4d)

‘ Wthh conflrm the exnstence of the desnred nontnvnal lsorenormallzatlons

- A'simple isotopy of the conventional derivation, yields the magnetzc and

e electric zsodzpole moments (assumed for s1mp11c1ty along the thlrd axls)

,,\ 3 ~ 3 . _
TR MR M <65>

f-flrst denved in: [3 ], eqs (4 20 16) p‘803 and then lsotoplcally reformulated ‘
~in [15 4] « . ‘ :

The full lsosymmetry of (6 3) is: the lsotope SL(2 C) of the spmonal sym-

: ,metry SL(2 C) wnth generators S = —2- : ltu . f = ”k * 74 and lsocommu—ilf

tation rules (3 .6a). By addmg lsotranslatlons, Eqs (6 3) therefore charactenze

the spmonal covering ? @3.1) of the lsopomcare symmetry P, (3 l) of Sect. 3 |

The proof that 1sod1rac S equatlon transforms lsocovarlantly under _‘P (3. l) is’

~ 1nstruct1ve [4] Equally mstructlve is the proof of the 1soselfdualtty of Dlrac’s'f
s equatton ‘and of lts tsotoplc extenston Wthh 'ustlfles the assumed 12 d1mens1o—
S nal 1sospace"' SHoe : s -

7 ISOTOPIC CHARACTERIZATION
OF THE COLD FUSION OF THE NEUTRON

1 3

We now spec1ahze Eqs (6 3) for the characterlzatlon of cold fus1on (l le). v
Recall that" Dirac’s equatnon descrlbes the ordinary- electron e under -the.

‘, external fleld of the proton p . Egs. (6 3) are therefore ldeally set to descnbe :

Rutherford s electron e when 1mmersed wnthm the hadromc medlum msnde :
the proton consndered as external ‘ Cwirials T ot

~*This proof requlres the knowledge of the behavlour of all quantities under lsoduahty, €. g . :

: complex number < become cd= - c, where bar denotes complex conjugatlon, etc. [4, 161

sy

BUA



As afirst step, we Can/therefore studythe cold fusionn = (p+, ") 1agWhere
’ the proton is unperturbed owmg to his much greater mass and the isoelectron

e is represented by 6.3 where the b —functrons are averaged to constants b

thus averaging all interactions, whether I.agrangrans or not*. These assump- .

tlons then permit the following remarkably simple 1sorenormalrzatrons

7.1. Isorenormalrzatron of Rest Energy The energles mvolved in. cold -

fusion (1.1e) are: E = 939 57 MeV E = 938 28 and E 0. 5 MeV As we shall

see in the next sectlon, the b1ndmg energy is very small and can be assumed to
be null in ﬁrst approxrmatlon Thrs requrres the 1sorenormaltzatlon vra 4. 5)

E =m'c —05MeV=~E mczb ~l3MeV b ~l62 , t<7?1)
- first predicted in [15], p.527**. i iy '

7.2. Isorenormalization of Total. Angular Momentum The: 1soelectron e ‘
must have a null total angular momentum to permit a consistent cold’ fusion’

(1.1e) . This resulf was first reached by Dirac'[13,14] via'his generalrzatron of
_ his own equaion, which results to have an essential isotopic structure witha non-
" diagonal Q matnx (denoted ﬂ in [13 ]) The total angular momentum is then

sub_]ected 10 the 1sorenormalrzatron L + ; > (n +n )/ 2 n, n'.= O 1 2,.

thus berng null for the ground state (see [16] for detarled revrew and 1sotop1c
relnterpretatron) : . :

The rsotoprc SU(2)-sp1n theory [9 ] permrts a ngorous confrrmatron of thls,,(
result because the only allowed addrtion of angular momentum and spin fora
-particle immersed wrthm the hyperdense medium inside the proton is that 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) at the limit of compression of
the electron to :the: center of the _proton," its orbital ‘andintrinsic angular
momenta must evrdently comcrde, thus resultlng ina null total value (see also

the review. m [l ], Sect 3.B..

B ‘The understandmgof thrs pointrequlres the knowledge thatconventronal electromagnetrc mter-:‘ e

actions can be represented via the generahzed Lie tensor (the b- funcuons) wnth the Lagrangran rep-

resenting only the kinetic energy [20], p.98-=101 Despite its mrsleadmg appearance. Egs.(6.3) rep-
resent, as written (i.e., wrthout conventtonal interactions), an electron under the 'most ‘genéral known -
linear and nonlinear, local and nonlocal, as well as Lagrangian and nonlagrangian mteracuons Therrr

averaging into constant b,‘ is possible because of the stability of the cold fusion considered ~

. "There isa clear mlsprmtm (151, Eqs (2.45) yleldmg 16.5 rather than 1. 65 Aswe shall see in_

Sect 8, the expenmental value rs precrsely 1.65 aLso accountmg for the bmdmg energy b

i 18"1;'1} :

Isodrrac s equatron (6 3) permrts a quantrtatrve mterpretatron of,
erL/\ SAvra L = S and LS = Siand from Eqs (. 4) (forL =1, L 0 bemg

0"

' unallowed forL S #O)

| b"b A b"b" + 0%, + b'zb_z
=(1/4) (b2b2 + b2b2 + bzbz),

with numencal solutlon for the sim ple case of spherrcal symmetry

)

ol = bz-—b —»/2..1415 a. )

' whrch confrrms a. fundamental predrctlon of the rsospecral relattvrty, that the
~ nucleon : is’ an 1somrnkowsk1an medrum of Type 9 [19], p 103 (ﬂ<ﬂ y>y,
. Aver(b)<b) :

7 3 Isorenormahzatron of Magnetlc Moments Yet: another predrctron of

o the 1sospec1al relativity is that, when ordmary electrons are immersed in:the
i hyperdense medium -inside protons, they experience a deformation- -isorenor-.
_~malization of both therr orbrtal and intrinsic. magnetic moments, first generi-:

B f"cally studled in ref. (3 1 p- 803 and then studred nonrelatrvrstrcally, for cold L

"fusron(l le)in ref. [12].. : R

_The 1sod1rac s equatron permrts a quantrtatlve, srmple and drrect treatment

_ .‘,of thls aspect too, via Egs. (6.5) which yreld for. cold fusion (l le) (forL =1 from
1:"(7 2) see Frg 1, p. 525 of [12 ] for orrentatlons)

Illll‘

#‘——19Iel/2mc0 ;4+;¢ I+,u~l";t"=f+27lel/2mc (74a)'

',u19‘k=~—46IeI/2m co_'—24 10” 3|e|/2mc (7 4b)» 5

intr,_ - mtr

;_(141/165),¢ :—08545' (74c)f

' mtr
A

(bo/bo)#

orb intr

s - (= 08545+00024),¢ ,=_-?0852l;4 | (74d)'

The latter numerrcal values should not be consrdered as fmal because of the
need to study the general model n= (p 4+ e l) HM with rsorenormalrzatron of

~the electromagnetlc propertres 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 numerrcal values (7.4)
~We' can therefore conclude by: saying' that"the ‘isospecial relatrvrty does’

: mdeed provrde a quantrtatrve representatron of the cold fusron of protons and



electrons into neutrons (plus neutrlnos) w1th all needed speclflc, numencalr

predlctlons of the quantmes involved in a form ready for experlmental tests: The

extension of the results to other cold fusuons of partlcles is here left for brevuty to :

the 1nterested reader [4 I
8 EXPERIMENTAL VERIFICATIONS o

Even though prellmlnary and m need for mdependent re-runs, a number of

-d1rect and indirect experimental venflcatlons are. today available. supportmg .

cold fusions (..

-8.1. Direct Venflcatlons The flrst dlrect experlmental venflcatlon of the -
isotopic origin of electron paring in superconductuvuty has been provuded by Ani-
malu [8 ] with: rather impressive phenomenologlcal agreement with'data. The :
best verifications of cold fusions (1.1b)—(1.1d) are given by the uniqueness of .

the represented energy levels via model (2. 7) (see Sect.9 for specific tests) .

" The first direct expenmental verification of the cold fusion (l:1e) was done A

by don Borghi et -al."[15 ). The experiments essentlally consist in formmg 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 cannot escape the ‘metallic chamber Nevertheless, numerous

transmutations of nucleu occurred for matter put m the outsude of sald chamber. kb
The measures can then be solely mterpreted in the absence of any other neu-, .
tron source, by the cold fusuon 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 (1.1e) has been recently achieved via theo-
retical [19] and experlmental 21] studies on the Bose-Einstein’s  correlation. -

These results are important because they confirm, not only the fundamental

lsomlnkowsklan laws underlymg cold fusuon (l le) but also the1r numerzcall

values.
-In essence, studles conducted via the full use of nonlmear-nonlocal-nonha-

miltonian isominkowskian geometnzatlon of the p—p flreball result in the two- ‘

po:nt Boson lsocorrelatlon functlon on MQ(x, g, R) [loc c|t ], Eq (10. 8) p. 122
- 2 02 A

N K AR =g b 02 :
E Cpy = l + _Etg,q; (e "‘ ) g Dlag (b b2 , b3 , :b ), (8.17):

@ 3 28
: RN

where qt is the momentum thrasfer and K b + b + b is’ normahzed 103,
under the sole approxlmatlon also assumed in conventlonal treatments‘ that

the longltudlnal and.fourth components of the momentum transfer are very
small : N S S :

~
s

20

Phenomenologlcal studles conducted in [21] via the UAl data conflrm
model 8.1) in its entlrety, and ldentlfy the numerical values R :

b= 0.267 = 0.054, by = 0.437 = 0.035, |
by=1.661, b,=1653+0015. 8.2)

- ‘These measures have the following implications for cold fusions (1.1e): a) They :
- first confirm the nonlinear-nonlocal-nonhamiltonian origin of the correlation,
[whlch is the expected origin of the cold fusion (1.1e); b) They confirm the iso-

: mmkowsklan geometrization- of Type 9 (ﬂ< B, 7>7, Aver (b )<b ) for the
p—p ﬁreball which, having the same density of the proton, is directly appllcable

to cold fusion (l.1e); ¢) they provide a numerical confirmation of rest energy

isorenormalization (7.1) predicted in 12y, beyond the best expectatlon by this

author Also, expenmental value b = 1.653 ‘yields the lsorenormallzed rest

8 3. Additional Expenmental Venflcatlons Phenomenologlcal calculatlons

of deviations from the Minkowskian geometry inside pions and kaons were con-
‘ducted in.[22] v1a standard gauge models in the Higgs sector, resulting in the.
deformed metric % = diag. ((1=al3), (1 = a/3), (1 =a/3), — (1 —a) which
is prec1sely of the lsommkowsklan type (3 ll) wuth numencal values :

,,,,,

2

PIONSn b= by = by =112 10*3 by =1-379: 10‘3 k (8.3a)

‘ energy EA= 1.36 MeV, thus 1mply|ng the existence - of the" bmdmg energy‘
E =-=0. 072 MeV whlch lS small also as predlcted : :

KAONS K" b —b —b ,31_2 10‘4 b, =-1+61 10‘4 (83b)\’

. ~P|ons .7! are then lsommkowsklan med1a of Type 4 [19 1, whlle the heavuer

kaons K* are of Type 9. This conflrms measures (8.2) ‘because all hadrons hea-

“vier than KT are expected to be isominkowskian medla of Type 9.

Independent phenomenologlcal plots [23 | on the behaviour of the meanhfe

"of the K “(which, accordmg to current expenments, is anomalous from 30 o
‘100 GeV and conventlonal from 100 to 350 GeV) via the 1som1nROWSk1an geo-
,A,metrlzatlon y|eld the followmg charactenstlc values of the K ’

\

b~;b°2—b°2~0909080+00004 b ~1002+0007 ‘ (84)

therefore provide an independent confirmation that the interior of kaons is
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- whlch are of the same order of magmtude of values (. 3b) Measures (8 9 :



indeed an lsomlnkowsklan medlum of Type 9 and an addltlonal 1ndependent

-confirmation of the 1sogeometnzat|on needed for cold fusion (l.1e). Plots (231

also computed the values L

‘ b =-‘0007 ’._0001" DR N (85) ,
- This conflrms the predlctlon of the 1sospec1al relatmty in the range 30—400 GeV
that the b quantlty, bemg an average of 1nternal nonlocal effects, is constant for

the partlcle considered (although varylng from hadron to hadron w1th the den-'
s1ty) while the dependence in the veloc1t1es rests w1th the b —quantltles - neh

f 9 PROPOSED TESTS

Phys1cs is:a sc1ence w1th an absolute standard of value the experlments s
Experiments themselves have thelr own standard of value, the more fundamen-'k_ o
tal the law to be tested the more relevant the expenment ln partlcular, experi- .

ments such as don Borghl ) venflcatlons on the cold fusron n = (p e ) 1w © can :
only be dlSIIllSSCd via other experlments, and s1mply cannot be dlsmlssed in’ a" Ay

credible way via theoretical considerations or. personal views.

- We therefore suggest ‘the independent verification or dlsmlssal of expe- o
riments [15] on the fundamental and historical cold fusion (l.1e), which can -
nowadays be re-run via a number. of independent ‘alternatives*. ‘Numerous,
additional chemical syntheses of hadrons predlcted by the 1sospec1al relatnvrty '

can then be verified or dlSII]lSSCd

Similarly, we suggest the conductlon of. addntlonal tests on the stzmulated oo
decays of ( unstable) hadrons: (which are the inverse of the cold fusions). The_ o
most important one at the basis of the possnble hadromc technology [12]is the =

artificial d1s1ntegratlon of the neutron via“ the reactlon y+n->p” et ve, -

whose cross sectlon has been predlcted [loc cnt ] to peak at the frequency of the
lsoelectronw =3. 5 1020 sec, rather than that of the electron o =3. 25- 1020

This would permit a direct expenmental test of the 1sorenormallzatlons .1 of o
the rest energy itself. Similar artificial disintegrations are possrble to verify cold =

fusions (1.1b)y—(1. ld) and thelr internal |sorenormallzatlons
. Additional classical expenments have been proposed (18 ]fora direct test of
the 1som1nkoWSIuan geometrlzatlon such as, the predlctlon that a portlon of the

natives .

-

o

*We would llke 1o lhank Y Oganessmn of lhe .llNR for enhghlemng comments on lhese aller-' -

o l‘CdShlft of sun llght at sunset (or a portion of quasars redshlft) is due toan 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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