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1. STATEMENT OF THE PROBLEM

1.1:Themainhypothesis.lnthisPapefwestdytllecosmologicalquasarredshiftand
their inrernal redshirts anOituesntrts ,,u u n.*n ,#"tilli* *,, iniows*ian geometry' which

is constructed as a ;"*.il ;; ,n. ,,n*oii,li'g**""v for th-e representation of

electromagnetic waves uio l*,.io.o particles pt p";r*,g;thin inhomogeneous and anisotroPic

ohvsical media. The complementar y isoe-uctrlan.#-*i^o'ian geometriesare also indicated'

Recallthat:l)homogeneityandisotrop)'Jt*t'sputta"thegeometricpillarsofthe
conventionat Doppter ,#;;;;.r, "tro**sr-i"-iruo.og'neous-(because 

of the local

variation of the densit;;J;;l;r;ropic (necarl-orl. .it'*]c angular momentum which

creates a preferred u'lt*i-it *t'pt'y11*1lJtu*' tn" underlying vacuum remaining

homogeneous uno oo,r;;i;uno ii Igr,, s emiueo * ,r mr.rlo. of the quasars and propagates in

their targe chromospnerls?iin. ".0?. 
o, milliorE of raelal krd before reaching empty space'

The isominkowskian geometrv implies"a';;;;tii""'91'tl: Doppler law' called

isodoppterlaw,which';;;'ilt\arresuenqTz;;;;;;"1:l11il:inhomoseneousand
anisotropic media of tow'oensity such as atmospbres ard chrunospheres (in which cas€ light 

'oses

energy ro ttre medium)r ii u i'rriirrry-aepeient bhfihift for inhomogeneous and anisotropic

media of very high U*r,ini ,r.i-u, tiose in tt"Lt Tint quasars (in which case light acquires

energy frorn tne m.oii.),-ano s) lact or uny ,n ri r* lighf propagating in homogeneous and

isotropic mredia-su"rt 
il::il',, thar the difference belseen the cosmological redshift of quasars

over thar of tne assocni"J guO*,., i. .ntl."f y rJJUt'io ,t 
" "Otn'ft 

of- light while traveling in

the quasar cnromospnJre-s- #ore reactrin, .*r,iilL tnus perm.ittlng-the quasars to be at rest

with respect to tne assoJia;;;;r t"it ir-g i#-G at small'thus ignorable speeG)' while the

inrernar quasar red/blul;ff;ilr. to $re partiltiir.qw*v derldelce of the redshift itself'

According to ttris nvpoitrlsrs ,t. qu*u, 
"orrnotoJ|Id5nr* 

ano their internal red/blue/shifts are

due to interior pnvr,"ui'"t-ru"terisrics of the qull; ;. specifically' to the inhomogeneity

and anisotropv of thei;;;;;;pheres' i'e" to ttr &Pflurd rron t\e y2yetrv of emptv space'

lJ: ExperimeiiJ""trh""tions In tns[frte stT 
-that 

the isominkowskian geometry

provides a numerical ;';;.r;;;;; "f, 
ritr*'ffi-lilip lrl on the cosmological redshift of

quasars, thus reducing inl* "i..r, 
with-respec-t tt tre i"t"-ta*o galaxy' as confirmed by a number

of gamma ,p""t'o'"oi'J ouo t"uur''t'lng tt'ii-vt;r t-tnJ"ttn of the quasars with the

associared galaxy; 
')'ffi 

;;;; by il;;i";"d;l;-G [2land quoted literature) on the quasar

inrernat reil/blue/shiftr,'r"Jiltiin. redshift or rrarnnoret li*s of light rrom the inhomogeneous

and anisotropic chromosphere of our sun tsee r'ralners studie [3] and vast literature therein)'

M(rr@ver,theisominkowsriangmmetryitrrtifrsintrigu.inginterconnectionsbetweenthe
seemingly differenr 0"," i, ,f , Iil, and permt,"J,t 

'pJ"ttonif 
yv9f, experimentally verifiable

effecrs, such as ,n. p..itiion it ut ttr. oornruro or ,"0 of sun light at sunset is partially (but not

entirery) an isoredshi;;ou" a,n. intromogeneitf -a "rrtro*opy 
oiou' ut'notphere' This prediction
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issupportedbythefactthattheskyatthez€nith.isnotred,inwhichcasetheincreaseinrednessat
rhe horizon would be completely aplarnble *,,h..;;;ilnui *"u* bcattering' absorPtion' etc')'

Instead, the dominan ""''ir-itu" 
at rhe zenith ;;; ;; iea * the horizon supports the

isominkowskian geometry'

In this paper we also pre-rrt of a 
-number 

ol experimental verifications of the

isominkowskiun ,.orn.,ri,r'p"riai, Ovstcs wtricn a? l"oi.."trv, yet signiricantly related to the

quasar red/blueAhifts, suctr as it" .r|o{o.ro* uehavio-ui oiitt. **nrtre of unstable hadrons with

speed whose structure '';ff*t;tt!9lht 
iJopprti iu*' the data-on the Bose-Einstein

correlation for the uAt experimelrs at gERN. ,n. unli.,ir,ru, total magnetic moment of few-body

nuclei, and others'

lntcrkrr Proltlem:
Isogcornetrltl

Extorkrr Problt'ltt:
Cottvctttllrrtul gtolttttrlcl

\"k' Av - 0

,\(1
'.l.IsZ'

e,ssoc#rrocruxv

Fig.l.Aschematicviewonthemainhloth€slsofthispaper6ect.t,t)accordingtotheoriginal
proposal ItoI

Aboveall,thispaperisinterx,edtostimulatetheexperimentalresolutionofthenowvexing
problem of the quasar sniris via novel dirEt exprimenll sirJ as me.rsure the isoredshirt predicted

for light rrom distant 
".r, 

*;; thro,rgtr tne sunrctrromosphere, or a planetary atmosphere' or

measure the predicted oor.ornlr,t*po*nt or tne suns tigtri at sunset by following a sufficient

nu*0". of Fiaunhofer lines from the zenith to the horizon'

All these measures, if confirme( 
"oufO 

pt*iOt final evidence that a portion (but not

necessarily all) of the cosm-otogicat redshrft of quasarris of interior geometric character due to the

departures from the homogJneity ard isotropy. "; ;; "u""-d -by' 
tle inhomogeneity and

anisotropy in their .nr,ronnirnr. 'rt* *prut" prourem ii the cosmological redshift of galaxies is

only briefly considered' - ^L^^r^- f,r,,,-6rn.q Altprnative theories (i-e., of non-
1.3: Connection with alternatire theories' Numerous alternative t)

Doppler character) h"'";;t;;;il; "* 
rr*r aio te"iew [a] such as Arp's theorv or the

creation of fiatterin the quasars' Nlarmet thTry,-b;;d on photon sca'ttering' and others' These

itre,ries are capable ot repiesenting the c*mol€rcrqr"t* t"oshift' although their capability to

represent the internal '"oAf"ltnifiard 
other recent evidence is under study'

The continuation or the study of these ui*r"u,ira interpretations is encouraged here

because each one aoos vatuaute informatbn to ttre oitrer and' in thi final analysis' all quantitative

t-*.pt.,u,iont may well result to be deeply interconnected'

For instance, Arp.s theory ernerges rro*ou.'rii,Ji.. in a new light because the creation of

matter may ultimately ,.rott ,o L an interptay uetween matter and antimatter which is prohibited

in convention"t g.o*.tril!, uu, p".rnn,.o-in ou, iroi.o**tries because,of an inner conjugation

indicated late. on. Similarly, Marmetb rep.esentat,on Jiittt Outu on the Sun's chromosphere [:l may

essentiaily result to b" ;;'rprrr;;; *unt.rpurt of-oui 
"lro,cr, 

studies' We regret the inability to

;ftt ,ht* interconnections in detail at ths time for lack of space'

1.3: A historical distinction. An aspect "i 
f*J"rn i-Irul relevance for the studies of this
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DaDeristhehistoricaldistlnctionbetweenthe.exreriordynamicatproblemli.e.,electromagnetic
waves and Point-like *'i'ffi;;'';oving in ttre trom&eneou' and-"9tt:P.,: vacuum)' and the

interior dynamical proueii.e.,electromagnet,. *".]*i"Jtxtenoed tesr bodies moving within

inhomoseneous ano anrsollopil';;;;;im!t'4t1t'itt*ttn *ut introduced bv the founders of

analytic dynamics,."O *.rl'rp io-,n. fnr, p"r, ot-,Io t."iu'y bte' e'g'' Schwartzschild's two

ffi.[i itil; y*-':::,,'l:-.-$,Iiill?,,,'"'"::f:Xti*:ry;f.ii:i]:']:[ 'ffi:':,"J,il:'inre,,ior probrem, or eltv ]lf|'j::,':jf::"ll'"1;?$;;, ;*-ed, up to the current condition or

;;; frum'*n:T,;:"'l:::ffi]i'iJ'T'H '*'il'; to tn't'ti"r that the interior

p.obrcrtt catt bc rctruccu '"'i" 
i*., 'l-*:; '-'llt:,i:ii:i:;:llt :i'ilfl||[fii']Jl'iil'ill]lll

ih;i:lll*::illll:i1:',i}l''ff:;',:l,l},:,lii:!lii";';;e-t' 
u' cstutrtrsrrc'lr trv 

''lc 
s'lr-eu'"r Nr

itrrftrt'tarrl 'rh('('r'(',,r's nf *i""u-r'i*t rtrur urr tutcrt0r tit""' it*'t-"s u s'itlt'llltc dtlltllE rc-clllly lll

t.r,rrtlr's atrlrosPlrcfc *""'"'"i""oionrcally t'""o''ui "'e't" ':l::l:'l::lr) 
strrrplv carrrtol bc

consisrenrty reduced ro u'r,?,i.ioi,."ii". "r 
ro.urLiti'*tlrv particles each in a stable orbit with

conserved angular momentum'
with the .r.u, ,iro'r?rtunding that the Minkowskian and Riemannian- geometries are exactly

valid in empty space,,n.'"0"".'ii#.*, .*uo,oniilti?p iiiiitttv(rathir than "violation") for

inrerior conditions "" 
;;;;;;, independent, ,"p","et-i't'"llytic' geometric and other grounds'

For instance, interior J;;r"; ;; nlinear in rni"riilu h missite in atmosphere has a drag

force nowadav, p.opor,,onul io tt. tentt polrer'oitne speeo and more)' nontoca!-integra'l

(because the shape , ,i, i.ri uoov oir."try 
"t*l 

i" *r",orv, thus calling for integral terrns)'

'iio 
no,pt,n,,r*"uui.in. noiion or-ry,:dy,i;**#*ffi1'f,i+il'ffiiil,:Xt',l,ti:i

hl*",:,m*:i"ffi t",l#n;r::Hii':#"d;;il;;;'"onditio*s*'uid'nttorequire
no additional "o*r.nt. 

in 
-onfy 

Ji.ntifi*ft, *"-'il-gii-*" " 
the construction of appropriate

il,:#ffi T;in';mf:"*';X}fl ,fi ii[ffi ffi Xifr .rheconvenrionarinterpretation

of quasars redshifts is based on the celebrated Doppler bw

co=oo(l-vcosc/co)y' 1=(t-uzt'Jfl' 
(l'l)

whereqistheanglebetweenthedirectionoflightarxlormotionorthesourceandcoisthespeed
or light in vacuum. The redsfiirt ao = o - ,o.a o. o1*fore reduced to the computation of the

speed v of rhe quasar;ffi';;;, ,i'e*,t"t*, .e, ,.t. tOl. Note that such interpretation is: l)

purely classicar, D reranvisitc without gravitatiorJt-#;il and 3) based on the assumption that

lightisemitteduytnequasarsandpropagatesimrnedutelyinvacuumwithoutanyeffectwhen
$ssing:ff:',,t*i[,:]fil3,lflilli;,., or hw (r.r) ror interior conditions are bevond credibre

doubts. The homogeneity and isotrop' 
' 

tiltt t** L **'n P 
be' th: Ceometric pillars for the

derivation of the taw. Its inapplicability for light-iropagarmg \ryithin inhomogeneous and anisotropic

","*rni[:iil]:l]i[:'J]if:::* or raw (r"r) ror rE inrerpretation or the data on quasars

redshift began to emerge with the discovery. oi in. q,^utt themselves' and then progressively

increased in time tl2,;1. ";*";; the most$sibl. ir**s*n"ies we recall [loc' clt'] galaxies younger

than their stars, gataxies L10., itun the life of the universe' discrete variations of redshift' quasars

evolvingintogafaxles'speed'int*"e"of-thosepermitt€dbyEinsteiniantheories'etc'
These and orher inconsistencies have ;;-;rr.d tuch dimension and diversification to

call for a revision or it. irnou* ental geometrifs used in the description of the universe'

15: Bibliographicat notes. .rne isogel-rr[tr[ *".. -*itr.ted bv this author to satisf y

thefollowingconditionsl)haveaStructure*"n,"t'''-.r,ear(incoordinates,velocitiesandany
needed add*io*t orl"rinri """i*"it6r, 

(in att neeoa variables)' nonpotential' inhomogeneous

and anisorropiq 2) preserve the axioms ot ,n. 
"rlg*i 

g*t"try at lr abstract level so as to permit

a geometric unif icanon of exterior unO tnt.rio? pro"U#o; and 3) be coverings of conventional

geometries, ,nus uor,j*g the latter as particular cases ulten motion retuflls to be in vacuum'

Themethodsfortheconstructionoftheisogeorrretrieswereproposedbytheauthorbackin
lgTg [g] when at the Department of Mathemailcs of frur.,.u University umler DOE support' They are
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called ,sofopies from Greek terms meaning -preserving the topology"'.a-nct-i-lterPreted as axiom-

preserving (the broader griorip,italor, ,i.rg"'.d for irevity, see in this respect the contribution

by Jannussis tzll in tnese prlceedingsl fio.,n.itoos essentially permit nonlinear-nonlocal-

nonhamiltonian, but axiom-preserving gerreralizationsl"ulto tiftings\ of any given mattlematical

or physical strtlcture, as outlined io SecL 2

lsotopieswerefirstappliedtottEliftingofclassicalHamiltonianmechanicsandLie,S
theory into covering tneories'[i,8[ The first .otoPic lifting of the Minkowskian geometry was

proposed is ref. [9] of fSSi. ine isotopic lrftirg of the Riemannian geometry was first proposed in

rer. [tol of 198& Jointly with the Propogt to elaborate Arp's data ltl (Fig' l' l)' Such elaboration was

subsequently conducred ;ft;;;J;iffi. [l rl ,r oetaiteo study of the isogeometries first appeared

in ref.s ItZl. Ref.s ItSl proviOe i ctassical p*.,r,ution ol the isogeometries with ref's Ital giving the

operatorcounterpart. MathematlcalrevE'sr.oru,tuOt.tnrJfsItS-tZLanlndependetltphyslcal
review is available in ref. [181. A review of t1p isogeometries is available in ref' Il9l' Preliminary' yet

stgntficart vertftcattons.*'pt.ri1"J tn refstds6[ A conrprehctlslve prescntatlon of the colltetlt

of tttls poper ls provtded in rer. tszl for flar ard tn rel. [38] for curvcd lsogc\)lllctr'lcs'

2: DASIC NOTIONS ON ISOTOPIES

2.1: Isotopies of the unil fie furdalrEntal isotopies are the lif tings ot the n-dimensional

unitl=diag.(1,1,....,1)ofcontemporarygetrrretriesintoannxn-dimensionalmatrix,lwhose
elements have the most general P6sible,EnlirEar and nonlocal dependence on time t, coordinates

x, their derivatlves or arf,iirary oicr. & )q - a16 anf neeoeo additional interior quantity' such as the

frequency o of the *uu., ita io"ut oa*i,y p. ttr local temperature r, the local index of refraction

rL etc. [z,al

I = diag. (1. l, ..- il * 1 = 1(t" x, x, x' o, p, r, rL "') ' (2' l)

under the condition (necessary for an isotopy) of preserving the original.ax.ioms of t' The above

liftings have been classified lnio five topoto$caly significant classes called, Kadeisviti's C/asses l-v

ItS,ZOl. tn this paper we shall only consider hn;ngt;; d;isvili's Class I (with generalized units'l

that are smooth, bounded, nowhere degenerate llermitean and positive-definite)' which characterize

isotopies properly speaking), and of ctass Il (tlr:ame as class I but with negative-definite isounits)'

For brevity we shall limit 
-ourselves 

to braf cun nents on the remaining Class I I I (the union of Class

I and Il), IY holrling for singular isounits representing gravitational collapse) and Y (with arbitrary'

e.g., discrete, isrunit$.
The isotopies of the unit demand for consistency, a corresponding, compatible lifting of all

associativeproductsABamonggenericquarfittssA'B'intothejsoproducf[81

AB + A'B =ATB, T=fixed,tA=A[-Atl*A=A*l= A' 1=T-l' (2'2)

whose isotopic character is ersured by the preservation of associativity' ABC) = hS)C + 4t(gtg) =

(A'B).c. Under the ato; ;;il* t = f t is called the isounit and T is called the isotopic

element.Notethenecessity,e.g.,innumbrtheory,ofliftingtheProductwheneverthe
(multiplicative) unit is lifted and viceversa

2.2:Isotopiesoffields.TheisotoPi6oftheunitl*,IandoftheproductAB*A*B
demand the lifting oi 

"on*ntional 
fields 51a+'x) of real numbers R' complex number C and

quaternions Q with generic elements 4 conventbnal sum + and product 3x[ ; = ab, into the So-

called isofie/dsIl2l

5'(a,*,') * F(i*,'), a = al' i'S = aTb = (ab)1' 1 = T-l (2.3)

with elements 3 = al called bonumberE conventional sum + and isoproduct e'2)' under the

condition hgain necessaty';;; ;-tt;*p/ or preserving the original axioms of F' All operations in F

must be seneralized for F. we have isosg,ares 1. ="i'l-= A1i = at, isoquotient i76 = (a/bll'

lr*qrrt L,. ll = a\, etc. bee It2,14 ror detarled studies)'

The above liftings are nontrivial inarmrch as they imply the inapplicability under isotopies

of the entire mathematical rormulations of conrentionai geometries. As an illustration, statements

such as'two multiplied by two equals{our afe generally incorrect for isogeometries' In fact' for'l
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= 3, "two multiplied by two equals twelve", with the understanding that the very notion of integer

number is generally lost in favor of an integro-differential notiorL e.g.,2 = 2exp(Njdx{1(xh(x)} as for

the Cooper pair of electrons in superconductivity with $'avefuncticns 4r and q bee Sect' 5'5)'

2.3i Isotopy of metric 
'p"..r. 

Liftings I - 1, eB + ArB and F - F then require the

isotopies of vector, metric and pseudo-metric spaces evidently kause they depend on the fieltl in

which they are defined. tn fact, real metrjc or pseudo-metric spaces $x,g,il wlth Hermitean metric

g over R must be subjected to the liftings into the soaue{ isosaces (first introduced in [9,})

S(x,g,il + Sk,0,R), B = rg, 1 =r-r, 12 = (rtg* )1 e R. Q.4l

uildct. tltc con(litlot'I, agalll, of preselvlng tlle ortglnal a\lonN of Str,g,lil ln palllcular, t'le D'Lsis o/'B

n,ctrlc br, nrrrc gancrally, iectoil spacc i.5 pre.sen'cd Un(rer is(,toPl('s ll2l, tltus lllcltldlllg tllc

pt.clicrvaltoil ol tllc basts ,rt u l,ta ulgctrlu, 'l'hls Jesults ltt lx]tlllllear olld llullocul (ln x. x, t{, ")

gcrrcr'ullrulkrrt ol' tllc ol'lSlllul s[)uco, yct sucll tltul Sxg'R)'Sxg'ltl'
We have lndicated eariier the loss of conyentional numbers under isotopies When passing

to isospaces, one should keep in mind the loss-of conventional functional analysis into a covering

formutation called tunctioial isoanalysis [201. ln fact" the very notion of angle is lost under

isotopies (see next section), thus implying the consequential loss of trigonometry, l-'€gendre

polynomials, etc. in favor of suitable, unique (anC intriguirg) corering notions Illl
2.3: Lie-imtopic theory. The preceding liftings dernand a corresponding compatib.le.

lifting of all branches of Lie's theory into the so-called i*ixtopic theory fifst submitted in [81

unJ,i.n srudied in rer.s [t2-20]. We can here mention onl]' the lifting of the envelope E(g) of a Lie

algebra g and related exponentiation in terms of the original (ordered) basis fiy' of g

t: 1, Xi*xj(i=r, Xi*Xj*Xr, fi=i=kI--. Lik=t,2,-',n, e'Sa)

.t'*'* ='l+(iS*x) / tl + (iO+$*(1 fi'il/zt+ -= (.*)1=1(ti*Tx)' (2'5b)

the lifting of Lre algebra g'tE(g)l- with familiar Lie ttEqelrL such as the 2-nd theorem llt ' *, lf =

Xi Xj - X;X = CijkXr , into the Lie-isotopic algebrasi- fi$l- with Lirisotopic theoremg3L e'g,

g'Ixi'x:L=xt*Xj-xl*Xi=XiTxj-x]rx'=-Qr\t'x'i'r'o'p'r'n"')*xk'e'6)

where the cs, c,alled structurc isofunctions, are restricted by lhe Third lsotopic Theorem [8,161 the

lifting of transformations and related (connected) tje groups O into the Lirisotopic trans{Ormation

groups [8]

G, x'= 0(o)*x, 0(w) = f[reat**''* =1til..*t*r) = {11*erxrtur)1' Q'7b)

0(o) = 1, 0(ri)*0(ri1 = 0(\il*0(fi) = 0(ri'+ril,0(ri)'0(-ri) = 1, e'7a)

teaxr ht.r*')="t*',*, = xr+X2+[x,,xrl/2+t0(l-xr'txl'x2ll/ tz + " Q,c)

the lifting of the conventional representation theory into the iflrePresentation theory of Lie-

isotopic ilgebras and groups(whictl is Structuraily nontiInI, rnnlocal and noncanonicall and other

lifrings [13,14].

Note the preservation of the Lie algebra axions by the isotopic product lA' BL = ATB.- BTA'

Note also the nontriviality of the isotopic theory from the appearance of the nonlinear-integral

quantity T in it$ 
"*pon.niiution 

0.2d. We shoutd also note thaL even though structurally nonlinear'

nonlocal and noncanonical, the Lie-isotopic theor) verifies the axioms of linearity, locality and

canonicity at the isotopic level antt, for this reasoL it is called Lelinear, isolocal and isocanonical'

Note finally that all nonlinear-nonlocal-noncanonicat theories atways adrnil afi idenlical

isolinear-isolocal-isocanonical ieformulation with eri1lent advaltages.

25: Isosymmetries. The Lie-isotopic trarErorEtion groups are turned into symmetries of

isospaces, called tsosymm etries, via the following:

Theorem 2.ll1il lEt G be an N-dimensional Lie group of isometries of an m-dimensional'

metric or p:;eudo-metric, and reat or complex ryae gx"gf,) , F = R or C'

C: x,=A(w) x, (x'-y')lltgA(x'-y')=(x-t'lg(xf), ,rtgr = Agd=t, 0.8)
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and T is derived from the defqmed trEtric A = Tg kee the example in the next sectiod' Note also

rhat there is no need to verify isoinvriarrce Lg) Gause ersured by the original invariance (2'8)'

It is also easy to prove that C - G for all Class I isotopies (but not so for other Classes for

whlch in general E'- titgtfr, g). fts property identifies one of the primary applications of

isosymmetrics, the reconstructbn of flact slmmetries when believed to be conventionally broken'

f n fu.t, in ref.s [2tl one can see the ftcorstruction of the exact rotational symmetry at the isotopic

level 0(3) - O(3) for all ellipoidical deformations of the sphere. ln ref. [9] one can see the

reconstruction of the exact lorentz g1rnmetryal the isotopic level 0(3.1) - d3.t) for all signature

pr.u.ru,ng (T > 0) deformations of the ;tinkowski metric tf = fn.See ref.s [t3,lll for the

reconstruction of additional exet synmetrie$
2.6: Inequlvatence of the Lb and Llelsotoplc theorles. DesPite the isomorphlsnr C - G.

Lie and Liri$otopic symmetries are iftquivaknt on nume.rous counts, such as: l) G is customarily

linear-local-canonlcal, whtle C is nonltrEar-nonlocsl-noncanonlcul; 2) the nlothclnrtlcal struciulcs

u,r.t"rtyt,rg C anrl G (flclds, spacet etcJ afe slructurolly dll'tcrcrth 3) C can be dcrlved ffottt O vla

nonun ltary transforillatlons urder whrh

UUI=1 II, UhB-s,UUt=ATr-BT A',T=(uut)-t=Tt,.l'=UAUI, B' = UBUI' (2'10)

The above inequivalence also onerges in the isoreprese ntation theory 1.141 , e.g', because the

spectra of eigenvalues oF the same operator are different in the two theories (due to the necessary

iiotopyofeigenvalueequationsHtb>=g"b>-H*lb>=HTlb>=e-|$;=El6>,ErE')'Also'weights'
Cartan tensors, etc. acquire a mnlinerr-rpntocal-noncanonical dependence On the base manifold'

etc.
2J: Isodual conjugations eld antimatter. The generalization of the unit permits the

identification ot a new antiautomorphtsconjugation'l t'ld = -'l introduced in [2tl under the name

of isoduality.This map implies the exdence of isodual images of all quantities ot Class t (fields'

spaces, algebras, groups, etc.) into corresponding forms of Class t l'
ln pafticular, any positive number m or isonumber rfl = m1 is mapped into the isodual

,r^Orri[l mrd:- m.'ot isolruatrrrnumDr':r rffd = rn'ld = - rn, while the isodual isonorm is

g*." iy f .n t 
d = (m T m )} td = - | rn I anO tt E negative-del"inite. The most intriguing properties

of rcoOuat spaces and isodual symmetries b that they describe particles wrtn negative-detinite

enetgy moving backward in time
Recall that antiparticles origrBted from the negative-energy solutions of conventional

relativistic equations, although such solutbns were abandoned because the behaviour of the

systems was unphysical in our Space-time. lsodual Spaces and isodual symmetries provide a

fundamentally novel approach because the interpretation of the same negativrenergy solution in

isoduat spaces is now fully ptrysical Il&l'rl
The isog€ometries therefore p€rmit a mvel cosmological conception of the structure of the

universe in which, for the timit case of an equal distribution of matter and antimatter' all total

quantities, such a.s totat energy' total tirEetc- are identically null (sec ref' [38] for brevity)'

3: ISOMINKOWSKIAN GEOMETRY

3.1: Isominkowskian spaces. Consid€r an electromagnetic wave propagating first in empty

space (exterior relativistic proUGd, tflen throughout our atmosphere (interior relativistic probled.

As well knowrl the Minkowski sqace

Then, the infinitely possibte isotopes C of G characterized by the same generators and

parameters of G and new ifiunits | fixtopic elementsT), leave invariant the isocomposition

on the isospaces S(x,!,F), 0 = Tg'1 = r-l'

G: x,= A(w)* x,(x'- y,1f - Alg A *(t'-/)=k-y)l g(x-y),11g.t = A g A1=141, (2'e)

The above rezults yield the 'direct universality" of the Lie-isotopic symmetries, i.e.' their

capability of providing the invariance of all irfudtely possible deformations g = Tg of the original

metri" g'(uniuersalityl directly in the r-frame of the experimenter (direct universality). Note also

the simplicity of the explicit constructioo of the clesired isotransformations via rute 0-7) where w

are the conventional parameters, X are ttle conventional generators in their adjoint representation
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Mk,r1R): x ={x,xa),x4=cot' f =#rprxv=xlxl + f l*f f -'a*1'l=diag'(l' l' l'-l)6'l)

geometrizesthehomogeneityandisotropyotemptl.spacean(Lassuch,itisexactlyvalidfor
exterior conditi'ons.

Theisomi,lkowskispace(firstsubmittedinlgl)isintendedtogeometrizethe
inhomogeneityandanisotropyofinteriorconditions.ttisqlstructedviatwosimultaneouslirtings'
thar of the Minkowski ,,.,;,;iJ rl ;"4" the isornetric i1 = Tq of class t and the joint tifting of the unit

of Mk,ruR), I = diag. (1, I, l, l), into the 4x4timensional isounit't = T-1, and we shall write

M(x,i1,R), it -t1x,i,r,u,r,rr,"')rl , l-T-l>o' x2*(xlriy'xt')1 c11 ' ($2)

N()lc lltul lHosl)occs M(x,fr,R) ll{lvc tllc tltosl gc-ttcrul [x)sslltle ltottllttcut -llottkrt'ul 'ttttttcltttoltli"ltl

$tt.,(.lure hc:uusc f lre turirlit.rrul dclnttrlctrcc gI f1 rctrr4ttrr ulus\lrlclttl 'l'llc ls()ltlell lc clttt ulwuys

trc(alth<luglrnotnecessarlly)dtagonattzedforClassl,msultlr€lntsoseParatlonofthetyPe

x2 = xlol(x,x,...)xl**2 bel*,x,....)f *f usl*i..Jxs-xatl2(x,x,.')x4, h>0' G'3)

Despiteevidentstructuraldirferences,thepintliftrrEsrl-rl =Tqandl+1=T-limply
that the isominkowskian sPace is locatly isomorphrc to Minkowskian space' M(x'i'il ' M(x'qR)

tg,l2,l4l. owing to the positivetefiniteness of the isotopic ebment T, it is easy to see that tfik'n'R)

and Mk,r}il coincide at the abstract level. Exterior and interbr d€scriptions are therefore different

realizations of the same abstract geometric axioms. Thb is tbe central geometric property which is

assumed for the description or uottr, exterior and int€rioilElativlstic problems' and which carries

intriguing consequences, as we shall see'

32: Characteristic quantities of physical mcdia.The b-quantities (at times also expressed

tn trre r-oil ou:-ir"u, u.ri"tt"d the characteristequattities of the medium considered. The

inhomogeneity of the medium can be represented via atr explicit dependence or the us on the local

density, and the anisotropy can be represented_via different values among the b's' the factorization

of a preferred direction of the medium, and other mearls'

whenthelocalbehaviourisneededatorEgir,eninteriorpoint,oneneedsthefull
nonlinear-nonlccal <lependence of the b's. This is illustrateil e.g., by the local speed of light at one

given point when passing though. our atmosphere which is given by c = cob4 = co/n4, where n4 =

i ti'fti. ,*r, inaix or irract;) has a rather compler functional dependence on local quantities'

Whentheglobalbehaviourthroughoutagivenphysicalmediumisrequested,the
characreristic quantities can be averaged into constan[' b lr:1Y J.q, 

t 
9r 

n'u = Aver' t1u)' tt =

l, z 3, A.This Ls evidently the cas€ tot the avetage spdk llgnl thioughout our atmosphere c =

""7n"., 
i" which case n.a L tt . average index- of retraction. I{ote that bu 1b u = I in vacuum.

A first rntuitive understanding of the isomintowski spaces cin be'reached by noting that

the characterirri" rrn"iion' iu = rlttiottntially extend tE local index of refraction l/n4 to all

space-time components. equilatentlyfUy recalling thal ph)Eal rnedia are generally opaque to light'

,iZ it"Wirt M(x,rl,R) * tfi(x,rlg esientially extend to all physical media the geometric structure

ot tight in vacuum.ln this sense, the characteristic @rEtanl b'4 $eometrizes the density of a given

medium, while the constants b'g seometrize the internal nonlinear-nonlocal effects'

It is ev;dent that different physical media lEcessarily require different isounits'l' ftris

occurrence is similar to the ne€d of infinitely possibh RieilBnnian spaces in general relativity in

order to represent the infinitely possible astrophysical m:Nes. The point here is that each mass

admits infinitely possible isounits, trivially, because ertr mxs cao be realized in infinitely possible

different densities, sizes, chemical compositions' etc'

3.3: Isominkowskian geometry. It is the g€omelry of isospaces Mk,rl'R) and possesses

novel characteristics as 
"o*purId 

to the conventional georEry' Their understanding requires the

knowledge of tne inapplicauitity mentioned in sect. z or tne notion of angles' trigonometry and

functional analysis at large in favor of covering isotoFc notiorE'

To study the main characteristics, let us corsiSer first ttE isoeuctidean geometry which is

evidently the space-component of the isominkovtskian geolrEtry' consider lhe isoeuclidean

suhspace g(x,6,Ri in the l-2 plane with ttiagonal isometric and separation
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6(x,b,RI *2 = *lq1* i r ...) xl + x2 bzlx' x, x, ') x2 = inv' (s.q)

ASonecansee'thisspaceiscurvedint}Emostgeneralpossibleform,thatis,withcurvature
dependent on local c@rdinates * vehciti= i accelerations x, etc' hee next sectiod' The loss or the

conventionalanglesthenfollowsfromttree./identlossofintersectingStrajghtlines.
At this point, tn. i-iopio pby a central constructive role. Recall that the original space is

flat.ttsimageunderisotopyistheo,sor,atsimilarly,theimages-ofstraigh.t^linesarcisostraight
i.e., verify the axioms or ,liutlr,i iirEs in Eosplce. This impties the possibility of reconstructing

angles under isotopies wtrich lJnot possibb for Riemann. The use of the isotopies of the group of

rotation [2ll permits the identiricatifii or llE unique lsotopic lmage a of a conventional angle c in

o(x,s,R) gtven by d - abrtI. Thls l4rmrts- the .constru;tion 
of thc lsotopics of conventlolrol

trlgonomerry, nere caleolioi lgo,no*rry'nhich ls basecl on the rollowlng lsofunctlolts and related

propcrtles

lsosln&'b2-lslnhbrba)' tsocos& - 5t-lctx(crb1 t4) ' (35u)

olzsoco*i'bzzrsosufa = co#&nsin2& = l' (3'5b)

Note the deformation of the argunEfit c - d as well as of the magnitude of trigonometric

;.ff,ffi;l';;:i;;,; are iniriguing rq certain (e.g., nuclear) derormations or potential wells

and wavefunctions [141. The rest of tte isotrigono*.tri can then be constructed accordingly' The

extension to the three-dimensional isoeuctilean "*, i, 
"on,,quential 

and it iS omitted here for

brevlty Illl.
rile consider now the hyperbolic isophrE 3-4 with isoinvariant

Mk,flftt *2 = t3q?-'.x'x' ") x3 - 
'4 

bo2(*' x' x' ")x4 = inv ' (36)

The isotopic image i of a hyperbolic engf rqeO) v is then given by

use of thl isorepresentations of 0(l-0 [13't4L with corresponding

related properties

isosinhi = bilsinh(vebj, isocoshi = h-t cosh(vb3b4),

b32 isocosh2 i - u.2iscinnPi = cosh2i - sinh2 ? = l'

wearenowequippedtoindicateamostimPortantfeatureoftheisominkowskian
geometry, the reconstru"iion ut the isotopk level of exact straight lines' perfect circles and

conventional light cones. The loss of tlE notion of straight line and its reconstruction under isotopy

has been indicated earlier. The pr6ervation of perfect Jircles can be seen as follows' Recall that' by

conception, isotopies of Class I map the circle into the infinite families'of ellipses (S'l) wittt

*#; dr:-;;;;; unit is pintry rifredfrom I = d;s. ii, l) to'l = oiag. (uf1 b"-1. we then have

the deformation of each semiaxis I * q(2 \rith the loint Oeformation of-.the 'iit 
t * b3-2' The

original circle therefore remains a perfeit circle in Lorpu"., while the ellipses emerge only when

the'figure are projected in our space Gtr rc15 [t3'tll for details)'

we now outline the preservationof the light cone under isotoPy. [€t us first recall that' in

thephysicalreality,the,p".oorlight6mta-universalconstant,,'butalocallyvaryingquarliil,y
with a rather complex ruir"iionar iepernerre on density, index of refractiorl etc' As a result' the

,,light cone,, in interior ffi1.,* is mt a -cone", bui a rather complex hypersurfaces' The

understanding of the isominkowskian g€ometry ,.quir., the knowleilge that the'deformed cone" of

the physical l.eality is mappeo lnto a furrect cone in isosPace, called lrglrt 
.isocone'and 

the locally

variable speed is Qappeo precisely into rrre 9g1f' constant speed of light in.vacuum co' cons-ider

the isolighr cone x, = o inln" sll'planq Eq.Bit. rnen' the isotiigonometry yielG Ax = D ba sino' At

=Dhsin&,and

Ax/At = Dbrsina/DSsind = (bl/b3)co' d = ob3b4' (3'8)

fromwhichwerecovertheconYentionalespressioninemptySpacetang&=co=const.ThiS

4E

i = vtbbl, as Provable via the

isohy1erbolic functions afid

(3.7a)

(3.7b)

I
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occurrencc is an cxpressron ot the overall unity of physical and mathem-atical tlrouglrt achicve<l llv

isotoplc tcclrniqu(: u..our. ,i)"f "u,r* 
the use-of ,i" ,urr" lrght conc Ior lnotion ill vacuulll $'ith

constant speed co and nlJon in interior colldit'ions with variable spced c = coba'

3.4:Isolorentzandisopoincare,symmetries.Necessat.yColllplelllcntsoIlllc
isominkowskian geometry a[e grvcn by the isotopi"l 6tsil lf l(''')-,!l'the 

Lorcntz o(3 1) and

poincare p(3. 1) synrrnetries, respectively. They.weretonstructed for the first time ln 
'ef 

[9] via thc

Lie-isotopic theory and tncn studied in details in monographs [13'l4l to whtch we must re[er foI

breviry. We can onry ,..uii it-1. rsolorentz trunrfo,)iitiins here preserlted for i = Oiag (g1 
1' 8zz'

gsa, _Blac) with ccnventlriui iun.tion. for simplicity (rather than isofunctions)

", 
1 = xl , x'2 - x2, 

(l.l 9a)

x,3= x3costrlv(qjrtrar)ll-"4gql(geiJg,,o)-1 sirtlrlv(8lrg,1l)i1:i',(x3-l\4)' (31n))

,4 ,,,,,.,,,(,,,,,,,tn.1)-lsirrlrlv(11'1;111a,1)ll'r4t"tlrl v(fit1r1'1',)|l''Y(t'l it\ll' (ltlr)

lr" - .'| !:[.r \[ /( ()!l,l.lri)' Y - l l il:f I I (iIrl)

rvlrrt.lrlrr.cclrsrlyr.onslrrrt.lctlvrirr.trlc(2.7)willrw=v,xuivettltl'lllt:t:ottvcllll()ll'tll'1)lclll/
gc.cr.ator.s i, ad1oi.r r..pr.r.,,,oi'un, r,.l,r'f'= <lrag. (g1r, gZZ,g:S,Blqr] 'U 

*:.)l:,thc unity and rlrultral

consrstercy ot the algebraic and geomet'ic isotopiesi in fitiiftt iatter predict the hyperbolic attgle

;":";';;rr;)r)z. ;;;r; turns-out to be exactly that provided bv thc l-ie-isotopic theor,, l-hc

addition of the isorotations and isotfanslations is done via similar rules and with similar algcllraic-

e.on"",.o'on":T'i;:':i"T,:i1'l;11]J::i:'."J:]],, in rhe defin*ion of !, Eqs (3ed) becausc u2=

vp\.2vs;:. ;;i r;,tt is the first contact we have in this paper rvith the joint represcntation of

,"oil',ii and blue :'hif t (see lxlow)

As expectcd, lsotransiorntations (3.g) have the most general possible noniincar*nonlocal-

noncanonical structure (in which case they are called general isolorentz trans.forms) because of the

arbitral.iness in the functiolral dependence or the gplr ternls, as needecl for the fornl-invariance or

isoseparation (3.3) Yet the isolorcntz symrnetry is ioiaffy isolnorphic to the origirlal syrnnletry' as

expfcssecl by tlrciI fornral simila|ities with conventiollal Lorentz transfofrnations' and conril ll)cd by

the isotopic conrlr)utation rulcs [13't4]'

Nore tinally rh.; g;;;;;i'isot.a,,sfo.ms (3.9) are norrli.ear a.d thefefore noninctLirl' as

expected fof inter.ror condIions. Nevertheless, when passing to the outs.ide and studying the global

behaviour via the average of the b,s to constants u",r, trrey reacqulre thc convcntional lineat' and

therelofe inertial ,:haracter (in rvhich case tlrey u" . lltd 
'restricted 

tsolorentz transfctrml'

3.5:Isominko*.t.i"nclassificationofphysicalmedia.Recallthatthereisaninflnite
variety of lntef iof physrcal collditiolls foI each given astroptrysical I'nass This variety is classiftcd

t]ytheisominkowskiangeometryintoninedifferenttypeswl'lchp!ayal.undamentalt.oleitr
practical applicatiDlrs (SeJt. S). Corr:jidcr for sinlplicity t5e global interior cases wil'll space isol ropy

b.r= b.z= b,3. we tlren haveilre,sornlrlkoryskiauctassilicalloninto' 
'lype lfol't:"a = 5"0 G = B' i =

y), lt tol lf.> lr"otBr1l, i.ylt"o lll forb'3'b"q0<0'i >Y) Flachol'thcsctypcs is ll)cn

{ll\,lll(.(|llll(,llll(\.slllx.ilst.srlt.lrt.ttrilttllrrttrvltt.lltt't'1r,1-|'.|.'I
llli,l,,llr,\\.lltll lrl|trllllr'.tllillIr ill('l.llo\\'ll ttl llrlrr rrtlttrrlt ltlr'l I (lr',!;lr'1 -l) l:; llttttliltt

(.nll)l\ sl),t(.(. l vpt. l.., (lr,1 lr4 l) lt'Ilcst'lll\ lllt' llrrttlolltltt'r'tl: 'lll{l l\illltrPl( $'ll( l \\ lllt ltt'lr r rrl

rr.lrirr lt,rrr rr - lr., , ,,,,',t1 ,,,,,ii.,r ,,1 ir,lr,r t.- r,,,/il r',, Ir'|,r. ll l'(1r.1 lr.1 l) r.l'lr"'r'lrl "lll

irrlr..urgcrrc,rrs arrcl aristrlr..,ic atnroslrlrclcs $,itll low dciisity.'lyPe Il.ll (lr3 < lr4 u l) tcPt cscltls lltc

rlcclia <lt llrc lligltcst ptlssi5lc: (lcllsily, sttclt as tltosc ilr lltc inlcrior o[' a slar (or' ctlttivalcltlly' ill lllc

interior of a lradrorr). Additiollat identificatiolls are under study' e g ' lor concluctors ('l'ypc ll l)'

superconductors ('fype 1.3), intcrrnediately heavy astrophysical atmosphercs (Types t I I l and 2)' etc

Itg'tq]' 
3.6: Isospeciar rerativity.The abstfact identity between spaces and isospaces Nl(x,rt,lt) =

M(x,i,R) andbetw.ensymmetrieiandisosymmetries o(3. l)*0(s.t),irnpliestheisotopiesorall basic

postulated of the special relativity, called isopo.slulates, originally proposed rn [9] and studrcd lrr

dctail at the classical levcl in I t:l ano at the operator level in I l4]'

Anewf€latiVltyrorilltcriorconditionstllereforeemergesfforntlleisominkows}lian
geonrctr.y, iltc isol.rorncalc sylDntctry, ancl thc isoposrulatcs, callcrl i'sr)s;)ccral rclattvtt'' lg'r:'tal' tt is

a coveling of th( special relativity ill the scnse tlrat: A) it dcscribOs structurally nlorc gcnctal
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svsterns (nonliirear-nolllocal-noncanonical systems of the illtelior problenl)' B) via Structurally

rrrore gcrreral :rrethods (J;p;";;"Jtl tlttr.C) aJ'rrts tlle corrve.tiortal special relatr'ity as a

par.ricularcase whenevcr.moiion r.cturns to be in ;;r;;, lior rvltrclr bp = I lvtoreover" thc specral

ard rsospecial :elativtttes cotncidcs, by constructio't' 'iUtt 
ol)stl'act levei lleade's l)ot l'allllllal wlth

lsotopic teclr,.]ucs ,troutJii,cre lorc be wa'.ed tlrat-possible cr iticrsrlrs oll.the isostxrcial felati\,lty

forillterlol.colldltlonsessentlallyarecritlcislllsonthecollVetltlollallelatlVityillVaCuulll.
A slgn,r.icant property of the isospecior ,.ruiiu-,tv i,'rt,r,rlor, gene.r'al possibte forlrulatiorl'ol'

l(adeisvrli Class V is tts t)irect untvercaltty in t1e serlse ol applying for all possible delorlratiolls ll =

-lq.l 1re Nli*l.owski ,u.iri. (uniu.,sality), directly in-trte ria'nt o[ the otrse'ver (direct universalrt]')'

'l,ltts1ltrr1rcltyt,..,,,g,.,L,..",'lcxl)Cl.illletltJlt.clcvattccAswcsltitll:iceillsccl5.l}t.lltttlt.lltts

1()rrcrrstc*llarl tltttc cvollJtl()ll, 
"*''t "t 

tlre lttclatulei wltlclt' llctttg dlllclcllt' clciltc cvldcllt l)l()[)lelll5

lil lltcI cxl]ctllllclllill lcril. stl(ll lttolllcltls i]'" 
"1i""|lt'l"tl 

lr)'tlrc Sc()lllclttt tttttltr'llttott ol ltll

llrr.11t.lrr't.tltr.ltllrlly lIll lll(.ltl}l(llll('t,lt.tttt.ttl.l,,1,.,,ul.,,t('lllll(.ll't..lltlx,ttlltt'tlt.l'rrtrlt, 
l - l(r).r1

lIlr(r)llrl;.Itlll|x,ll1,r'.ttlltr.l|l.l|(,|i.{.|.llltrltlllltr,|.trlIlr'rllltt't.,,t1lttttt',tt(,\lllllll('lill',llll(.
t.l'lIll)l|' t.lt,tttt.ttl l(\) l ll.l,.ll'l(,1 t/('\ lll(',\l lll,ll(.1, t rrl ,tll llt.lrllrlt. lilt,tli.ltlttl.lll ll|l.ll l( \ t1(r) r\1. .tlt

lllu)tlJtl()ll, lllL'tl()llllllcdl syllllllully.ol tltu S('llw'ltl/!lllltl lltlu eltttrlttt ls !.:l\r'rr lrv lttt tt ll' l'lolllllll

rts guu eletner.,ts r,, ,rosymr"lal,:v rsrl.'l'lre sartre lrc,lJs lro all posstble lttctltottlltatt llllc e l(jlllcllts l'lru

georhat'rc uniiication oi'if.,. rp..',o, and general ''Jroi*"itt''ft"n 
rollows 'ltre pornt rrnporta.t fof

tllis papcr is that such unri,cation is a nlere nasis for bloadcf lnteflof tfeatlnents because isotoplc

rnetllods llaturally hold lol arbitrary tleFndence'l'(x' x' x' o' p' T' n' )'

3.7: tsodoppler red/blue/shifts. The preoiction of tlie rsospecial relativlty most iillPoltarlt

l..r'tlris paper is il at rigrri propugairng within inhomogeneous and anlsotroplc media experleilces an

altcration ol its conventional Doppler.'s err..t u..oioiig to t,e tsodoppler /aw (l'or o = 0)

.i,=itto=ffi (3. ro)

(3 I lr)

(3. l2)

Asonecansee,thelsospecialrelativityhasthelollowingpredictions:I'ypesI'1'l'2'l'3(ernpty
sl)irce of water.) 5ave t)o devtatior) flom ttrc Dopplcr rt]iit' ot verifred in the physical reality irl

wrricr) ligrlt does nor ror" #,.gy to trre,redrurr); 'tiyp", it.t, it.z, lt.s(suclt as our atrr)ospl)c1c) Irayc

ar) r.so/"(rsi)rft, that is, a shilt-towa'cl the red i,, adc1itiott io tne Dopple1shilt due to the /oss ol'

e,ergy to tlie mediurn; oi u rvp.t IIl.1, lIl.2, III'3 Guch as trype.de,se quasars atmospltet'es or

tllc inte.of of hadfonlc matte;)'have an isobluesltr!'t due to lhe acqutsition of energy ffolr tlle

ntrldtunl 
n order to reacli a forrn o[.the isodoppler law applicable to astrophysics, we assume for

sirnplicrty the r;pace-lsotfopy bl = bz = bs = b' *: recalt ttie dependence ol the index of relracttotr

b, front the lroquency onO'urrun'te ite ficto.izability of such a depcndellce in the 0 term We catl

rilercl.or.e wr.itr.p2 = B(brl;.i;:;i;:r;;:4ri;i;";, *,,.r. b" and Lr'4 are co,sr.ar.tts antl f(uio) 3 I is tlte

factorized fre(lue,cy OepJnde,ce. hw (3.l0) for the global beiaviour of light through quasar

chromosphere can be written in one of the forms

o = yoo=

c,2 - ,,:o2 = B Iu"2/u"o2l r(too) tir2, 6 - ro * -l plrt'z/t';02 ltr,,,f(oro) (3 llb)

.I.heajilronornicalredstttftofCluasa$isthenduetotllepropeltyforabasicft.equettcy'

usually 4680 A" [2],

s" = [b"2/b"42lf(oo)luo=qo8oA" =const.> l,

TIlc it)ternal rr:d/btue/slttft ot quasars is then due to the full use of law (3lla) whicll sllows tllat

l.recluencies snraller or brggef tlian ilre basicfrequency 4680 A'have progl'ttonatcly dllfererlt shil'ts

rvhicS ar.e expccted ,o nuul un ap,roxlmatc Caussiatt b"hou'o" owing to tltc cotltlttiotl f(urt') = I

l,
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FortheSun,schlomospherewerecallthee\p€rlmental

velocity dependence ls restricted to the space conlplrnents bi('

averaging must be done on the expressloll pU resultlng ln the form

f(oo) = t, wrth isodoPPler lal

.^. -:,,, = 
to 

' .2 - ,,n2 = K't'l2fr-o)' 6 -'o * -1K"tlof(oo) (3'l3)

u- Iwo 
lt-r<"rit'ru) l'

The comparlson of the above laws with astrophyslcal data s done rn Sect' 5'

3,g: other pr*oi-.tin,ir. l-he rsospecial relalr\rt\ has a numller of othcilrot'c/ plcdrctlorls

l0r.rrrlcr.r0r. (orrdrlr()ils (r.c., 1lr.ctlrctroils r1r)t pos:lble for tlrc spect.tl tclaltvttl') rrlttclt cltt lrc

cxPt'tttttt'ttlitll;' lcslc(l wllll t''rltl'ctlllx'titr1' lct'lttxrltgr' :u\\ll r' lllc r'rx/ti'illolt /;irIll)l

information (Sect. 5) that the

tn lhls lattcr case. tlrc- global

K'f(oo) = < v2dv)2/cobo? >tit'ro)'

r - iT,,- r,,/l I r'; li;2\r' ri,t){i't,Jt

wtrrclr ts cor)tlIll)cd b1'avatlable expclllllctltal data oll thc bella\reiutoltltc ttteattltlc olutlstalrlc

nuJrons with speed (Sect 5)' or the rsoequivalence la*

E = mC = mco2b'12.
(3. l5)

veriried by pfeliminary experiments on tlte chemical svnthesis of hadrons [36] and other data [36'14]'

3.9: Isodual retativities By recalling tne anr*uio'#pl'. t"^pt , - io = -r' and'l *'ld =

_1 and their characterization of antiparticles 6ect. 2.7i. isotopic methods identify four different

relativities: the conventionat special relativity_on htis.qil with invariant P(3'l) for the description

of parricles in vacuun\,n. irJJr"r special .Lr"tititijon the r-'odual Minkowski space Md(x'q'Rd)

with isodual Foincare ,;il;;'r.ii.ll ro, the <r'escrtption ol un:,.pT.1:les in vacuum; the

isospecial retativ*y ". 
il;iil;*:k;r;.;;; iait.q-n,*'iih isopoincar6.svmmetrv P(3't) ror tne

description of particles wiitrin ptrysical media; ano itre isodual isospecial relativity on the dual

isominkowski spaces Mu(x,i1d'Rd) witn isoduat isoPoincarl st'mmetry Pd(s't) tor the description or

u,.tipu't';lT$ult',:!'Tffii:t,,l1l 
*ni"n the torar mater is equar to the totar antimatter then reads

to a structurally novel view oi the universe in wnrcn rrre btat energy, the total time and other total

characteristics of the uniiverse bs the sum of those for matter and antimatter) are identically null'

a view confirmed by the isotopies of Riemann [23]'

3.10. connectio". *iir,it. studies by Arp, Sulentic, Itarmet, and-others' we indicated

in sect. I that Marmet theory [3] can ultimately result to be an operator version of the isodoppler

formulation. A stmilar ,ni.r.onnr.,,on exists with Sulentic studres [2]' and with other approaches'

A most intriguing interconnection appears to e\ist bett\.een the isodoppler repfesentation

and Arp,s tneory Itl actrieiml a non-Doppter-ieoshift 'ia 
the creatron o[ matter' This latter view is

faced with known problematic aspects and understandable resiliency in the physics community

when considered within the conteit of conventional relatlvitis a'one This scenario is altered by

rhe isodual rele.rivfties. tn fact, convenrional retati.iites represent both matter 1"9 
ttiit]t^:]:j::

Samespace-time'with*,u',,gdifficultiesforthecreationofmatterfromnothing.lnourcovertng
isorelativitiesantimatterisrepresentedinaseparatetq/tualuniverse,whichisknownnottobe
isolated from cur universe because of the finite transition probabilities between positive- and

negative-energy solutions of conventional relati'lstic .quuilont. Rather than the creation of

something from nothing, Arp,s theory on the creation of matter acquires a different light in a

cosmology with null ,;'.i;;;c;:1;me ano orh€r quanrilies [3:] because it mav result to be an

interchange ol' energies between the two unit-erse' we regret the inability to study these

interconnectiots in more details at this time'

3.ll:ltpplications.NumerousaPplication:oftheisospecialrelativityarenowavailableat
the classical, or.ru,or]'riui;;i;;i;;;'i.vels t13.gl. tn sect.5 we shall outline onlv tlrose

experinrental applications which are directly or indire<tlv related to the quasars red/blue/shifts' lt

may be important for an overall view to outline belrrx other applications'

ThesimplestpossibleapplicationiSaslallcone'therepresentationofaStraightrodwhetl
penetrating in water ttli e's weit'rnown' the roa ipYa'str'r benc when entering in water' but in tlle

reality it remains straight. Thus, the angle o of ioO *naing ln water measured from the outside

5l
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does rlot coinclde with the physical angle a in the interior or water- This occurrerlce is drlectly

r.cpr.esented uy tne slnrptes-t r)orr,t r. cas-e of isoeuclidearl geonletfy with line element (35) rn wltich

br = bz =,tr" .rwr.g ro rlre hoinoge'eity and isotropy of walcr 
.The^v1-::^.:,,:,::'"" 

determrned bv tlre

rr:lalrori i = ob".lrr sltol t, t1e rsocuclirJeall gconlctry colrects tlle crror ill oul- pcrccptlotl tllat tlle

rcicl is ttcrtt try kccprtrg lt straigllt'
,l,lrc srrilPlcsl lxrsrrltic <l;,rnttttc'al alllrlrt'utioil rs tltc classtcal tcllttvtstte lulllt lc lll J

resrsrrvc rrrcdrurrr *,,t,uu;';,;;;,;irilt,t.,*t,"')s ll3l corrsrtlcI a.l't'cc' classtcal' extendcd' r'clrtrvistrc

,ar.trclc wttll t-agra.gtarr t, = trrc arld Mirlkowsktati gctxlcsic d2x[/ds2 = 0 
.'l'lre 

pcllctratioll ol tllc

l)Jlll('lc wltltlll a lcslsllvc tttctltultt is dCsCIll)Cd by tlrc 
';trrit'l'agtltttgtittt 

illtll()tlgll llow wlltlCll lll

l5()l||lllL(]w:,kl s1rirr.u l' - ltlt: - tltt',,1t4.'lllc lllllllllt'ly ltos:tltlc lcslstlvc l()l!t's (l\tc l() 5ll'll)c' tlt'ttrll\"

l(,rrlr(.ril;ar(., slrcttl, clt..'.rrrrr,,t l,tlit'j,re:cttlctl t'y ct'r'tr'rt (()ll\'r'l)ll(rll wtllt lllc l 'tgt'ttlgt'trt l)('('ltl5('

lrr(,y,lr(,r(,rlxrl(.,lr,rt 't'tr,ly tttt'lltt'tt'tt',tt'scltlett lry llr. trrllllll('l) ltr'5511)l('15()l.l)l('s 
()l lll('tlllll I '

lllrr.rtrrrlt.r5lilil(lllluollltcl:.rts1tt'tl'lll('l.lllvllyl('(lllll('rlll("1(l(llllolt'tll'ltrrw'lt'rlllt'lll'lll/l(',,lt)l/()il
i,/ llt(,(,\r(,ll(/r,tl l);lt.lt\.1(,1, lltl(,lt()t. rrlrr/lllorrs ra',,,,,,,,., /u//t 1;trrtlt'slt. l(" lll lsrhllil(('\\'t'\llll ll't\('

,ll,xl,/,1.:'- (| l|l iUilliltilty, lltc lwo )lllleltll.llly ttrltercttl tt't1cr'lol'tt:s (otlc ltcc 'llt(l lllC (rlll('l \\'llll

r.orrlrrt.l ltrlcl.ir(.lt()lts, ()llC littt'itt'krtltl-1t(llCltliill illl(l lll('olltt't ltrlltllttt"tt ltoltkttill lxllllxrl('tlll'll) 'll('

t'rrlttlrlt.lt'l;, tlllll.l(.(1, .tttll :rrlt,l; rltl.lt'tt,trlt.tlctl lt1, lltt. st'lt.t lti,lI l)l' lll(. tlllll l ltt' lrrrtttl ts llr.rt .rll

11,',,tt',a'ltlt,itlgt'lrtill('illlrlilll'll)ll("1\lillllrill('lltt':"lttlt'
,\decl)cl.lllspcctlt)lrsoolllcVcalspossibllltlcsol.pllysicalappllcatiollsl.ortllelsospeclal

relativit),whrch are simply beyond any descl'iptive capaci;y of Eirlstelnian theories It3'l4] lll fact'

the isourrit of the preceding exarnple admits the *"--Lo,ion 1 = lodrag. (b',-2' 5'r-2, u"?-'"o"0-')"

Thus, thc, bg,atgnn t- = nlc tn iiospace can directly represent thiacl,ual 'l,nsphL'rrcal'slt;tpe of

I/rc lc.st budy coilsder.ed, suclr as a splle[oidJI cllrpsurr,l rrillr scmraxcs b"3,b"12, tl'32 (uI url)ltraly

strapcs witlr a n<.,noiago,raiisoulit).'l'lre tclrn b"4 icolret''izes the density ot'the test body arld thc

facror. 1o repfescnts the drag force. Such a le;feser)tation is rnalli''cstly impossible witli tlte

convelti,lnal lelatrvrty even after quantizatlon. Bui tlrese are the t)egillnlng of tlle capabillties of tl)e

Isospecialrelatlvity.AStilldeepellnspectionshowsthatthesaneLagrangianL=mcit.llsospace
can represenl atl tnt'iltttety pLtisible "defora,ations" {)l'lls original "nottsplrcrrctl" shtpe' e''g ' r'ia a

depen{letice ol' the b"k-quatltities on pressul'e, speed, etc, wltich is manifestl}' inlpossible l'ol'

converltt,rnal relativltles evetl after fll'st, second or tlllrd (luantization'

These anrl otlrer featules we cannot rcport here for brevlty (see ref s It3'tq]) have pclmitted

tlle isc,special relativity to resolve some of vexing problelns ill contenlporary physlcs' such as tl)e

l.lrsI a()llrevclnent ol. an exact nunrcricat lepresent-atior) ol' tlre total rnagnetic moments or few-bfily

nuclel Il4l whiclr have still remained unexplained in their entirety alespite studles over tllree (luarter

ofacentul.y.Thelsotopictreatmentissi|nplygivenbyreprescnting.protonsandneutronsas
extended and, thererore, deformable. This impliel the deformability of their charge distributlons

tJepending on the pl'ryslcal conditions at hand and, thus, ol their lntrinsic magnetic lnoments 'lhe

anonralies in total magnetrc moments then merely repreijent the (generally small) del'orrnations of

tlle constituents in a nuclear stfuctufe. Ttte point is tltit ttrese deformations aIe sirnply beyond any

possibi!ity of tlle speclal relativity
Wcslrtluldalsollentiolltllel.csolutiollol.anotl}clvexlllgproblelnol'contcnlpofal.ypllysics

pelnitre.l by the lsosPccial relativity, tllat of quark confillerll;nt ll4l Curlelt tle116ls assullle tlle

same N4inkowski and Hilbert spaces for the interior and exteriof pfolllems of'hadrons A rinlte

probabrlityofquafkstunl)ellngl'feeisthenirlescapablel.romttleuncertaintyplinCiplelrfesPectiVc
o1'the int'rnite charactel or the potentlal balrler, which is colltrary to expcr'illlelital evidcllcc. Now'

tlle isoto[)ic S0(3) synrnletIy is lsonlol'phic to tlle convelltional SU(3)' and the quanturn nunlt)crs oI

ttle twcr theories are adent;cal, thus rendeling the isotopic theory fully compatible with existlng

expefinlerrtaldata'NlofeoVel,ttleuseoftheconVentiorlalrelatiVityfortheeXteriorandthe
isospecral one in tlie lnteliol easily permits the two ttilbert spaces Lo be incoherent' in which case

the transition probabtlity for ffee qualks is ligorously proved to.be identically null even fol

collislo,s wlth int.rnlte energy and no potential tirri., uiail (as lrinted by asynlptotic freedortl) .. . .

It is important ats-o to understand that the isospecial relatrvity is appllcable ln l'lelds

beyotld llhysics, e.g., In theoretical brology. Arr unexpecteil and Suggt,Stlve application along the

Iatte r linrs is ill conchology Ilq]. consider the glowth or sca sllells witll nlininlal complcxity' e g' 
'

with one bifurcation [22]. Sucn a glowth can indeed be inspected with our llluclidcatt perception o['

plrysrcal feallty. Neveftlrelcss, coriputcr sinlulations show that sea slrells should cfack duflllg tllcll'

I
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growth if str.ictly represented in our Euclidean or Nlrrko$'skian spaces [22] on the contral'y' their

growth is normal ir ,eiresent.o in isoeuclidean c,r iscminko\\'skian space' that is' with a

conventional lagrangian "r., 
a-g."*aized unit. Tne iepresntation of the bifurcations themselves

iScontroversialinEuclid.u-no,MinkowskianspacesbecauserequiringdiscontinUous
transtormation, ,n o nrgiiiuili*rr[zzl, wnite the sane can be continuously represented via our

isorelativitiesofKadeisvrllClasstll.Notethatthedlmensl:,nofthethespaceisnotaltered.The
generatization is in the structure of the geometry' as a:!ocated in tnis paper'

Tlre latter example clearly identified the lrrlita:ron of our perceptioll of Nature' and

',ggcsts 
cJuti()rt rr"r,,r".iur,r,,,rg r,nar krrowlcrlgc br**l .,,', (rur nl.llircstly lilllitcd lhrcc [iuslilclliJll

i.,i,ir. ,*u ()rlly ill l)iol)llyslcs' l)ut also ltl pltysics alld l':r(rflr\sle:

4: lSOlllIIMANNIAN GtiOMl'l'l'RY

4.1: lsoriemannian geometry and its isodual The cosrnological implications of this paper

are studied in the separate paper [sgl. we here merelr menlion that the isotopies and isodualities

applyalsototheRiemanni-g.o*.t,vresultinginc'.]\erlngstructuresadmittinginthetangent
rpu"L ,f,. isominkowskian geometry and its-isodual

4.2:Gravitationalisodopplershifts.TheaspectimportantfollhispaperiSthatthe
isodoppler shift is atso uooitirr. to ttre gravitationar t.onit a: ln ine relativistic case' our study of

the quasar reo/utue/sniris can therefore be restncled to the isodoppler law (3'll) because the

gravitational treatment wourJ viero conventional gru.illio*r corrections (when appropriate)'

4.3: Isogener"iiti"ti'itv and lts isodual' The abo|e ::^*::itTot' 
a step-bv-step

generalization of elnstein exterior gravitation for te-'t partrcles T :i:Y..:t'o a dual form' one

called isogene ral relativity or isograuitation tor sh'.'it, for interior gravitational problems of

matter, and the ottrer called isoiual isogravitation for the interior gravitational .'i:t]:l-i:
antimatter.Theinterestedreadermayconsultref.slt3.3i-TheaspectimportantforthispaperlS
thatconventionalgravltationaltheoriespossessnouni\.ersals\mmetry,aSwellknown.onthe
contrary,i5ogravitationiSbasedonthesamesymmetr'atthefoundationortheisodopplerlaw,the
isopoincareSymmetry.e,p.,i,.ntutconfirmationsr.ith:isodi.pplerlawwithinphl,sicalmedia
rvould therefore have direct gravitational and cosmolcgrcal rmplrcations'

5:REPRDSENTATIoNoFQUASARSCoSI\!oLoGICALANDINTERNALSHIFTS

5.1: Representation of Arp,s data Ill. lsodc.:pter rar,r, {1.t0) was.originally submitted by

thisauthorinmemoirlto}ortgeetoavoidtheviolatii.nofEinsteinsrelativitiesunderEinsteinian
exterior co.inditions in vacuum, e.g., to avoid speeds oi matier in \.acuum higher then the Speed of

light'Themainhypothesisofsect.l,]canJlg.itbemoretechnicallyexpressedviathe
characterization of quasars chromospheres with isoml:.k'o1,.:kian media of Type ll.2 with b, = 5, =

bs> bl,bq < 1,0, q,;;y uno *t'ugtspeeclof lrght c = 6b'= coln'< c^' with consequentral

natural redshift r,r'= Yto < ro'= Yo'The elaboration of --'-rps iati u:as then sugglsted tl tl0l - '^^^ '

Numerical carculations along this propo*t v,ere done b.v Mignani in ref' Ill] of 1992 by

conrirming that isoaloppler's law (4. I l) can indeed redu3e tb€ speed of the quasars all the way to that

or the associateo garaies. This was submitted as a h;nlting ca* in which the difference between

the quasars redshirt uno itu, of the associateo gaiary r: entiely 0r lsotopic nature' tt is understood

that' quasars can indeed be expelled from their associa:3d gabxiei but at Einsteinian Speeds v <( co

Thislattercaseimptiesasmallcorrectionortheblu.ntrrrsandcanthereforebeignored.
TheisotopicetaborationofArp,sdatawasconiuctecinref.Ill}viatherelation

b"3
B"=-

b"4

ultere Ao'represents the measured Einsteinian redslir:: k]I:u'-u.)lt'1..1r'l:-,::" i:"t*'t) 
thc Isot(,pic

redshlft fo,'quasars accordtng to lau'(4 lla)' wrth resL -lng :'urr)e:rcJl valu(rs trr

(at,r'* l)2-t (-r'. - tr- I

x -...--...---.----
(ato'ol)2+t tsi.-tj't

(s. i)
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A6,
CAL. Ao' QUASAR

NGC

NOC 470

NCC 1073

Noc 3842

N(;( 4lt l1)

N(;(l ll{)0'l

0.0 l8

0.009

0.004

0.020

() ( )( ll r(i

o.0041)

ull t

BSOt
68
68D
BSOI
BSO2
ttso
QSOI
QSO2
QSO3
Nlr\ l(l('l()lr
3C2J2

3 t.91
20.25
87.98
67 21

r98.94
r09.98
t7G.73
t4.5 I

2:).75
4 l.tlir
t:, l,t
rJ:l I /

0.91
t.46
r.88
1.53

1.94
0.60
1.40
0.34
0.9ir
')')t\
(| rl/
() 5ll

lIl(..llxlvUlu)tlllil)l()vlllu.|t'lt.rtt((lllllllltilll(lll(lllll(.|.,1,1.|(.1'l]lll('1.Illrllt'rtttlltlllll('ll\'lllll
l.,r,ilrtill..wrrl. l,rrr11t.,rrrt,trt)iii,,,,, i,, ltrr,t,tlrcrlirla_.rhowtltul,.rll llvilltlL'sitlclx)slllvc'lll(ll)lg''t'l lll'lll

,,rre, t'^ir, lly ilr l)lt'(ll( lc(l lry llte gt'otttt'lI l/illl(rll ('l.I yl('ll :'

:lilllil;liil;ii,lll :;;: ,1;";;i;;;;;i uuru"' ri, : .:'lf : ."itl' ,i:.: ,llllllli"l,,l:,,,',:;ll,l,JiX:
uoo,,,o"l-l'".-f.'JllHiliffiL'hil;'il;':i,*:r:^*:.::l* X::H":'i:':"'lili:Xi',iyfi:
#'HT:fJ:i::ffi;il b"4 rhenb"3courd *:1i11'.':::ll :::;::i:.1'"': [il'::"'l;[[X:i",ilHt:ffi::y,'fii3;ffi##;;;;Is* in it,.r,'o,osphere c = 080 co wourd

yield the value b3 * 40. lL^ -^r^via. ic nnr cnnsirl€red in the above analysis
The problem of the apparent speed of the galaxies is not consldered

because it is a separar.-'irru.. The iea<ler snotilA Ue aware that isogeometries imply three

independent corrections ro ,t" "r.r"n, 
estimates of ina Ji'tun"t of galaxies from us: l) A correction

due to a possible isoreosnil or light in the interior oi in" guro*ltt; 2) Another correction due to the

fact that space can u" ""ri,o.ilo 
as empty onrv ui $,i local 6ay' planetary) level because at

intergalacticdistancesspaceitselfbecomesanordinarymediumbinceitisfilledupwithdust'
electromagnetic waves, gartictes, etc.)' thus requiring a s..ono, relatively Smaller isotopic correction

in tlre redshift; and 3) The very notion of oist?n"e is attel'ed by the isogeometries [37'381'

lntriguingl),,eachot.n".uuo,.correctionsimptresadecreaseofthecurrentestimatesonthe
distanceor galiffi;?"::iditions, 

rhese corrections are indeed capable of interpreting the

cosmologic;rl redshift itseif as being of entirely isotopi.origin, thus yrelding a new cosmological

conception of the Univeis. .i U.rng unlimited, ;;p;; of essentially stationary galaxies of

nratter and antimatter uno *itt, a 
-number of norJ i"utrrrr' such as without any need for 'the

'missing masJ' (from tf'e isoequrvafence law (3' 15)' see ref 's [ll'sgD'

It should be srressed that current outuurrinrrificient to rule out the "big bang" theory' in

whichframeworktheisotopiesmerelyyield"o,,*o,on,tothecurrentestimatesontheexplosion
of the Universe.

5.2; Representation of Sulentic data [zL rne cosmologicalredshift represented in rer' It ll

is essentially that of isodoppler taw (3.lla) under "ui"t 
t''tA f-or a baslc frequency such as 4680A"'

Tlrerepreserrationof ,rf"li"fZf inrcrnalreOlUfufiniiirequiresthefulluseof law(3'tta)withtlre

cxplicit fretluency oependence. The assumptlon or u cou,.iun [ealization of f(o) tlren leads to the

i:jotol)lc lrt:l'aviout'

where k1 and k2 are positive *Tt'lt:,.NT::::^':'^::,::::ffi.r'ffHX"lXl1ffi.t:I;l$;ili,';,"*,where k1 and k2 are posltlve conslallt5' r\urrrsruuJ 
gful repfesentation of

an indicati()n, the values k1 = l0 and k2 = I yield a preliminary' yet meanlnl
i6ri^otad hv

:i,ffi:il;';;;;,;.'or, r.r. ra. io,.,n, srrirt or rhe center or the oaussian as indicated bv

^^^ ha dprir/Fd when additional
::f,:[::["lJ.Xi#',: J"';,';'*;;. ""*..,. 'lpl:':::?:]".:i^?1..1i,1,"'""0 

when additionar
curtetlt uiltd' t\EsurLrJ rv rg'r e 

tlon of tlre function f(o)'
lllcasul'es cre available such to permit the identifica

;:-':.fi;;';;;;'" a,,o trt- in" data on the redshirt of spectral lines fromi.l,',i;ffi ilil;ffi il:i;:9::*3;i.*l"^ill jll' j:j'll[."'#ii,T"L:::'J::'X
tr,. suni"cr,,'J;;;prc;; ;; studied bv Marrnet [3] and otlrers are some

- ^r 'r-^ rrvlchift
:1fu:Xl].1.,iii:"J,ll]iil|,,"r; "r 

rhe isoropic character or the quasars redshirt
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o/Ao = AX/I *-2lK'f(o)lr=.--r '-2:i* 10-21 T2Nc, I'J.J/

where T is the temperature of the sun's chromosphere ar'li\c s llt 11:lT: lJ::::,:i"::"ffi:i
I'H:,il: il'";,'J'J,":""',ffift#'; il;i(;f:fy:il:,:f^'*:::^"1,'^i:,:l'l;"'::l,H'[]
lJ J-1.'$: Ui: ffi;ilHffi;'iliiuil; .i;li;l il-:r:lta!: .,::"":::::Xlitl 
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The latter data can be interpreted via essentrall\ tie sa:re rsodoppler la$', onl)' referred to

form (3. I3) bccause of the need of the different average sr:rce lLe.sun rs moling.tt !"))ltry-td ^Y,'ll]
respect ro our laboratory. i, ru.t, in first approximatr..n i:* (3.3) reproduces N,armet's exp'essrorl

(6), p 24u, r'el. [3] rdentrcallY

meanlife of unstable purii"t. with speed, and computed a genefalized.law. The problem was

subsequently studied by several authori [26], resulting in al.Citional different]aws'

This author .uu*itt.J in [gl ttre isominkows'kian g€omt:rization of the physical medium in

the inrerior of hadrons d;;r;;;;" iu* is.ul which *i pro;ed by Aringazin [2zl to be "directlv

universal,,, i.e., including atl possible generatizations [f-ZO] tu difierent expansions in terms of

dlfferent parameters and with different truncations'Ll pillilrrrctcr: .rru wrlr! ur'l! 
lei rn calculations [28] on deviations

T'he first phenomenological verilication uas prc'\'l( 
^r^-d,rd aerrcp mnriels in

rrom trrJ?;,ii:ilil','#'"'fri",fii,s,ol'p'"rr."o x""'* conoicted via standard sause models in
i^r^-'.l [rinl,^\r,eL i mctric insideI;:ft!: #:U:Tf#'r:#li.ie','"i,11,ffi;;Fd',?d r1,':':j::33,.y:1i"":'l::3iil'i;Hf;

;l:['fi3'i':;lj, iiir"iil'[']JUi;:;)t'- ri---"1. rr,hich is preciserv or the isominkowskian

type with numerical values

PIONS n+: b" 12 = 5"rz = O'rZ

KAONS lit: b" 12 = 5',2 = O""

= I + l.2x1g-3 5'.2 = t - 3.79xl0-3, (Sqa)

=1- 2x1:--1 .)'42= l+6. Ixl0-4, (54b)

Note the change in numerical value of the isotopic element in the transition from pions to kaons'

which is necessary O..uur. oi tte cnange of the densit)' Iecall that all hadrons have approximately

the same size, but different rest energies' tnus traviry Orffeient +rsities and different isounits)'

The first direct experimental verification u'6 rea:hed t't Ar@nson et al' [a] who measured

a clear nonminkowskian tehaviour of the meanlife of the l:' in the energy range 30-100 ceV'

Subsequent direct experiments conducted by cro:sma:, et a:- [30] confirmed the Minkowskian

behaviour of the meanlife of the same particle in lhe diffe:ent energy range 100-350 GeV (see

review It80.
Theseseeminglyrliscordantexperimentalmea:ureswereprovedtobeunifiedbythe

isominkowskian geometrization of the KLparticle b) Car;rne e: al [3ll via phenomenological plots

of both measures [zs,30l in the range so-ssb oev resulting rn the lollowing characteristic b'-values

b'r2 = b"z2 =b'g2 = 0.909080 10'0004' b'02 = t'OO2t0007'

A b'x2 = 6.967, A b".2 = 1'51'

t5.)4,

(5.5b)

which are o, the same order of magnitude of values {5.3b Measures (S'lO) also confirm the

prediction of the isominkowskian geometry in the range fi-4t.1 ceY that the b"4 quantity' being a

geometrization of the density, is co.-nstant for the partrcie consi*red hlthough varying from hadron

to hadron with the density), while the dependence in tfE lelocllrs rests with the blluantities

the latter analysis is importani inasmuch as.i: esta:hshes ther.pos?sible existence of an

isodoppler sh;ft even tor a medium at rest in which < '2'i4 = 0' but <u2d'Ptcozbo4 * O'

5.4:RepresentationofBose-Einsteincorrelation..r.notherimportantverificationhas
been recentll, achieved via ttreoretical [g2] anO experir.€ntal :331 studies on the Bose-Einstein's

correlation. These studies provide a direct verification of the t'jic isominkowskian geometrization

of physical media and, as iucn, are significant for th€ quzsars r:d/blue/shifts'
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Evidenceestablishes!latr,Cr-'relationexistsforparticlesinteractlonswhenadmitting
effective pornt-like approxir:atlor-4. Tle Bose-Einstein cor;elation therefore appears to be due

preciselytotheexter}dedcharacterr,f]hewavepacketofpartlcles.whichresultsinanevldent
nonloca!jtructure or the lnl:ract:i,n: lt very small dlstances The use or lhe isominkowsktan

seornetnzation for the lnterlr,r of :he i-P flreball results in the two-point Boson isocorrelation

iunction on Mk,n,ft), ref. [321 Lq ll .'. p l2Z

C,,r = r, 11t,,i' (.-,2' 5rr2, q=Diag ib',2,b"r2'bi2,-b'42)' (56)
-1J 

3 -t-t 'p#

where qr is the mornentum trznsfer lnd:he term K = b't2 + b'22 +.b"32 n normalized to 3' under the

sole approximation, also assurned:n c'-nventional treitmenis' that the longitudinal and fouftll

cornpone,.its of the momentum trarufer -Je very small. Phenomelological studies conducted in [331

vl,l llrr: ll,il rl,tl,r,rl ( l llN (0llIillll ll, {lrl i:,) lll ltx clltllcl)', 'lllil trlcllllty lllc !lllrrlclit'll ritlttcr

li't -(l:'(iIl{10t4, l'.:- rll'll)(lll5' li'J- l{;lil ' lr'1 - lli:Jtltltll:r 15i}

llre:c rilr..r:urc) ltuvc lltU l()il()wll:3 li.iPoltdllt ltttltlleallUtts: A) lltcy Lr()lllllltl tllc llulll()edl

nolharnrlionian origln of the correlatlr-;, which iS at tfre foun<latton Of these Studies; n) 'l'hey

conrlrm the isomlnkowskian grometnzal:r]njor the p-F fireball; c) they provide a numerical value

of b.4 for particles of the den:rty of rhe p-F-firenait ior use in isoequivalence principle (3 t2) Gee

belorv); D, They confrrm the capabti:tv r-f the isotopies of directly representing the nonspherical

shape of rhe firebalt and all rE defr-fmalions; ancl E) They prove the reconstruction of the exact

Polncare' symmetry under nonlocal-ronhzmiltonian interactions'

55:Cooperpairinsuperconductivity.ThisisaclearphysicalSystemsbeyondany
reallstic (apability of Einsteinrln therrrle because it consiStS of two electrons of the same charge

experiencrng afi attracttve inteiactic.a Ailmalu [Sq] tras Shown that the use of the lsominkowskian

geometry representing the mulual \\a\e-j!erlapping of the two electron (with isounit given in Sect'

2.2) perm,ts a quantitatlve interpretal:,rn'-f the attlactive interactions in the Cooper pair which iS in

excellent lgreements wlth nufll.rous er\p€:lments (see [3't] for brevity)'

5.6: Chenrical synthesis of hadrons. The isominkowskian geometry also permits a

speculati\.e, yet intrigurni predrctlorL the cold fusion/chemical synthesis of protons and electrons

into neutlons (ptus neutrlnos). It is el€ntlally allowed by the rest energy of the electron when lnside

the hyperdense rnedium in the rnternr of the proton and computed via isoequivalence principle

(3.t5) wrth numerical value b'4 = 1653 from data (56) This permits a representation of all

characteristics of the neutron [aSi firs prediction has received a preliminary' yet direct

experimeittal velfication by don B,rrghr et at [:6]. If confirmed' the event would permit the

clremical synthesis of all unstable hadrors from lither (massive) hadrons' Moreover' it would permit

the artlfi(.ial disintegration of unstable hadrons, such as the artificial disintegration of peripheral

neutrons in a nuclear structure. with rea:istic possibilities ol a new technology, called hadronic

technology,because based on rnechanErE in the interior of individual hadrons see Yol' lll of ref's

[14] for other experimental verificatiors.

5.71 Proposed experiments -\ number of experiments have been proposed in classical

mechanlcj, astrophysrcs and p:rticle phrlics to test the isominkowskian geometry and related

isospecial relativity such as:

Experiment I [13]: measure tle rnlhift of light from a quasar just before and then after

passing through a planetary atrn,)sphere rr the sun's chromosphere. The tsomlnkowskian geometry

predicts iri this case an additional reGhlft The average data (5.2) yield <B'> = 72'78' <Ato'> = l l5'

(Ac-r.> = 001, thus characterizinS the ]''er:ge isoshift <Atd,> - <40,> = t.14. The assumptions that

the quasa. atmospheres are l0: dens€r th:n the atmosphere ot Jupiter (or of Earth), and that the

rstttopic eafect ls proportional tJ the leruit!'in first approximation, lead to the estimate or the

isoredshlf t tn Juplter's atmosplere c'i t:e order of <At'-r'..1u011.r) - l l4x l0-5 rvhich is f ully

measurab e. For smaller ratios of the cersi:res of the quasars and planetary atmospheres, the effect

evidently becomes bigger.- 
E.p..imentJIt3]' Follcrv a:ulfrrient number of Fraunhofer lines of sun lrght from the

zenith to the ho,zon to see \\.hether.r n,,,t the tendency toward the red is in part an isoredshi[t'

The nume rrcal estlmates of the prece1rng e\periment also apply to Earth's atrnosphere' ylelding a

me&surab e effect.
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Experiment3[14] Finalize the behaviour of the rneanlife of unstable Particles $'ith speed

[zg,eol. ls indicated aurr,.r, unvi.*u*n rro* Mrnkog'skran time dilation is a confirmation of the

corresponding lsodoppler enauiour for frequencies ;; "g 
t" ils Orrect universality [2?l'
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