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- Quasar Redshifts in Iso-Minkowski Spaces

R. Mignani

Abstract

We suggest a possible interpreiation of Ihe large redshifls of quasars in terms of a
deformation of their interior meiric, based on Santilli’s Lie-isotapic lifting of special
relativity. The Lie-isolopic Dappler effect is due o the inbomogeneity and anisotropy of
the hyperdense quasar’s atmosphere. Numerical estimales are derived from arailable
astrophysical data, which indicate a possible revision of the speed of quasars with respect
to the associaled palaxy. while leaving currend views on the expansion of the universe
completely unaffected.
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Soon after the discovery in 1963 of quasistellar sources (quasars),'!* a
debate arose sbout their cosmological nature, Indeed. it is well known that
they exhibit very large redshifts (0.1 < z < 5}. H, as usual, one assumes
that the redshift has a cosmological origin, then, according to Hubble's
law, quasars must be at tremendous distances from us. This poses sericus
problems in explaining their consequent enormous emissions of energy.!?
Moreover, in some cases the nucleus of a quasar consists of two components
which (if quasars are very distant) appear to recede from each other with
relative speed much greater than the velocity of light.'?

Because most of the difficulties encountered in the explanation of quasar
properties arise from the cosmological interpretation of their large redshifts,
attempls have been made to circumvent them by a “nearby” localization
of quasars. Such a “local” hypottiesis has appeared as earlv as 1966 by
Hoyle and Burbidge'® and, subsequently, was strongly supported by Amp.'®
However, standard noncosmological interpretations of the quasar redshifis
are ail imperfect (for instance, their gravitational explanation clashes with
stability problems, due to the strong gravitational fields needed to create
them).!” Therefore, in order to uphold 2 noncosmological hypothesis of
origin of the quasar redshifts, one is forced to invoke a breakdown in quasars
of conventional physical laws.

In this paper we shall apply to the quasar’s redshift, apparently for the
first time, Santilii®? 3 hypothesis. according to which, in the transition
from motion in the homogeneous and isotrepic vacuum (Einsteinian condi-
tions) to motion within inhomogeneous and anisotropic atmospheres (non-

Einsteinian conditions}, light experiences 2 redshift described by a certain
geometrical modification (called “mutation”) of the Minkowski space-time
(see below). The main aspect we shall investigate in this paper is there-
fore the possibility that the currently measured quasar redshifts may be
partially due to the propagation of light within the quasar’s hyperdense,
inhomogeneous, and anisotropic atmosphere.

In essence Santilli first showed'® that the quasar's atmosphere can be
quantitatively described by a mutation § = Tz of the Minkowski metric
g =diag(—1, 1. 1, 1) induced by a positive-definite element T > 0 (called
an “isotopic efement”) which describes precisely the inhomogeneous and
anisotropic character of the hyperdense quasar atmosphere. In tum, this
implies a Lie-isotopic generalization of the Lorentz symmetry constructed
with respect to the generalized unit / = 7'=". This implies a sep-by-step
peneralization of special relativity. Santilli included these studies in a detailed
treatment in Ref. 7, where it was shown that. besides representing the global
effect of the propagation of light within inhomogeneous and anisotropic
media via z suitable selection of 7 (see below), the Lie-isotopic theory can
also represent the physically different case of extended-deformable particles
under the contact, nonlinear, nonfocal, and nenpotential interactions caused
by motien within physical media, and a number of other non-Einsteinian
conditions. Santilli then completed his studies in the recent monographs.'™
Independent reviews have appeared in Ref. 9.

To avoid possible misrepresentations, it should be noted that Santilli’s Lie-
isotopic theory describes physical conditions (inhomogeneous and anisotropic
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geomnetries, noalocal and non-Hamiltonian interactions, etc) under which

special relativity is clearly inapphicable (and not “viplated™). Alse, the
emerging generalizations encompass special relativity because (1) they are
based on structurally more general mathematics (the Lie-isotopic general-
ization of Lie's theory): (2) they represent physical conditions fundamentally
more general than those of special relativity {motion of extended-deformable
particles or of electromagnetic waves within physical media); and (3) they
include special relativity as a particular case for 7=1.

Santillit® originally proposed the names “Lorentz-isotopic transforma-
tions” for the new symmetries and “Lorentz-isotopic relativiy” for the
ernerging new relativity. However, these new structures are now called
«[orentz-Santilli transformations” and “Santilli’s special relativity.”

Let us briefly summarize the main foundation of Santilli's generalization
of special relativity to the readers not acquainted with it. The basic idea
is that in transition from empty space {exterior, Hamiltonian dynamics)
to a physical medium (interior, non-Hamiltonian dynamics), the Minkowski
space-time M (x, &, R ) is changed (“mutated”) to an isotopic Minkowski
space M (x, g, R ) (Santilli space of class I):

M (x, 8, R): §=Tg g=diag(-1 11 1),

T = diaglbd, bE, b}, b)), b} >0 (1

where the local coordinates x are conventional, and R is the isofield of
isonumbers' :

R ={ali=al, ae®R, 1=T""} @

In general. the interior metric (and therefore the by's) depend (in a
generally nonfinear, nonlocal, or other functional way) on the coordinates
x, the velocities x, the index of refraction #, the density pt, the temperature
1, and any needed additional quantity (such as accelerations ¥, etc.):

B =By, 3, B 0 L T L) (3

A few comments are in order. First, let us stress that the deformation
of the metric has nothing 10 do with gravitation 1t merely represents
a geometrization of the physical medium that describes, on average, the
effect of nonpotential, non-Hamiltonian forces on 2 test particle, and, for
the different case of propagation of electromagnetic waves, the geometrical
implications of the inhomogeneity and the anisotropy of the medium in
which propagation occurs. The meaning of the coefficients b, is then easily
seen by considering the generalized interval

- - ' b
= gt = aibd +xdbd wxibi - eihitt. (4)

It is therefore easily realized that the generalized quantiy ¢ = byco (with
¢o being the usual light speed in a vacuum) represents the speed of light
in the physical medium considered (assumed 1o be transparent).’ In this
case we have the simple geometric interpretation g = 1/7, where 7 is the
index of refraction. The space elements §; = b} have similar interpretations:
they represent the inkomogeneous and anisotropic character of the physical
medium in which mation occurs, 1t is therefore clear that there exist infinitely
many isotopes of the Minikowski space (comesponding to the infinitely many
different interior physical media).

Let us now discuss the problem of the quasar redshifts. We assume that
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(because of the presence inside quasars of non-Hamiltonian fosces; we shall
come back to their possible origin later) the quasar atmosphere can be
considered 25 an anisotropic and inhomogeneous medium and therefore
described by an isotopic Minkowski space-time of the kind (1), with metric
tensor* :

fuy = diag(—b¢, b}, b}, bi). )

The corresponding Lorentz-Santilti transfor..ions {for a hoost, say, along
the third axis) read'®—# '

J-’l' =1y,
.1'; =X,
X . &
x) =Yl — Baod,
% = x — ),
where
3= (1 =fH"% B=1balcobo = Bo. (7)
and B = V/¢y is the usual velocity parameter, and we put
b =bsylbs. 3
Then Santilli's iso-Doppler formula’” holds:
o = o¥(1 - P, 9

whence one immediately gets the Lie-isofopic expression for the redshift:

,:_}“F_.‘_A“ﬂ I_"ii.)w_
= _(I*B 1. (10}

which is proposed in this paper apparently for the first time.

1t is now easily seen that due to the presence of the geometrical parameler
b, the apparent behavior of the guasar corresponds to that of an object
with speed [3 in the geomelric Minkowski-isotopic space, whereas its real
cosmological distance is still determined by the standard velocity parameter 3}
in the physical Minkowski space. Obviously. the actual value of & is expected
10 depend. in general, on the quasar considered and represents a measure
of the degree of anisotropy and inhomogeneity of the quasar medium, let
us refer to this altemnative mechanism of explanation of the large quasar
redshift as “Lie-isolopic™ (because it is obtained in the context of the Lie-
isotopic relativin) ot ~quasicosmological.” since it is able to simufate large
redshifts for nearby objects.

Needless to say, our interpretation of large redshifts completely overcomes
the problem of the relutive superluminal speeds between two components in
some quasar nuclei, which clearly do not occur if quasars are nearby objects.
Moreover. it does not conflict by any means with the standard expansion of
the universe {due to the big bang), because ils origin is not of gravitational
nawre (s stressed befored. In other words, in this framework the focal
deformation of the Minkoswki metric in the interior of the quasar atmosphere
does not affect the globel behavior of quasars considered a5 pointlike objects
moving in the curved space-time of Einstein's weneral relativity. The first
problem concems the (interior) maotion of light fnsicde the quasar medium;
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geometries, nonlocal and non-Hamiltonian interactions, etc.} under which

special relativity is clearly inapplicable (and nol “violated™). Also, the
emerging generalizalions encompass special relativity because (1) they are
hased on structurally more general mathematics (the Lie-isolopic general-
ization of Lie's theory); (2) they represent physical conditions fundamentally
more general than those of special relativity (motion of extended-deformable
pasticles or of electromagnetic waves within physical media); and (3) they
include special refativity as a particular case for 7 =1.

Santilli® originally proposed the names “Lorentz-isotopic transforma-
tions” for the new symmetries and “Loreniz-isotopic relativity” for the
emerging new relativity. However, these new siruclures are now called
«Lorentz-Santilli transformations™ and “Santilli's special relativity.”

Lot us briefly summarize the main foundation of Santilli’s generalization
of special relativity to the readers nol acquainted with it. The basic idea
is that in transition from empty space (exterior, Hamiltonian dynamics)
to a physical medium (interior, non-Hamiltonian dynamics}, the Minkowski
space-time M (x,g. K ) is changed (“mutated”) to an isotopic Minkowski
space A {x, §, R.) (Santilli space of class 1):

ﬁ{(x, g. RY): §=Tg g=diag-L L1 D,

T = diag(bZ, b, b, b)), b; >0 )

where the local coordinates x are conventional, and R is the isofield of
isonumbers' :

® ={3li=al, aeR, i=T""} 2

In general, the interior metric (and therefore the by’s) depend (in 2
generally nonlinear, nonfocal, or other functional way) on the coordinates
x, the velocities x, the index of refraction 7, the density 1, the temperature
1, and any needed additional quantity (such as accelerations £, elc.}:

(‘Epv =gpv(-\'. nE T ) 3

A few comments are in osder, First, let us stress that the deformation
of the metric has nothing to do with gravitation.? 1t merely represenls
a geomelrization of the physical medium that describes, on average, the
effect of nonpotentia, non-Hamiltonian forces on a test particle, and, for
the different case of propagation of electromagnetic waves, the geometrical
implications of the inhomogeneity and the anisotropy of the medium in
which propagation occurs. The meaning of the coefficients by, is then easily
seent by considering the generalized interval

-} - 0 1 1 3
§ =Pt = apb +xibf 4 xibi —cibit. 4

it is therefore easily realized that the generalized quantiy ¢ = bycy (with
¢y being the usual light speed in a vacuum) represents the speed of light
in the physical medium considered (assumed 1o be transparest).® In this
case we have the simple geometric interpretation bo = 1/71, where # is the
index of refraction. The space elements £, = b} have similar interprelations:
they represent the inhomogeneous and anisotropic character of the physical
medium in which motion occurs. [t is therefore clear that there exist infinitely
many isotopes of the Minikowski space {corresponding to the infinitely masy
differentt interior physical media),

Let us now discuss the problem of the quasar redshifts. We assume thal
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(hecavse of the presence inside quasars of non-Hamiltonian forces; we shall
come back to their possible origin later) the gquasar almosphere can be
considered as an anisolropic and inhomogeneous medium and therefure
described by an isotopic Minkowski space-time of the kind (1), with metric
tensor :

fuv = diag(=b, bl bi. b]). (5)

The cormesponding Lorentz-Santilli transfor.. “ions {for a boost, say, along
the thied axis) readt®—®

.1'; = Xi,
.\']’ =X,
) . (o)
xf = s — o)
% = ¥xo - ),
where
Y= (- B= VDb = Bb. )
and B = V7cy is the usual velocity parameter, and we put
b = bi/by. (8)
Then Samilli's iso-Doppler formula*™ holds:
(D!:w?(]—B). {9}

whence one immediately pets the Lie-isofopic expression Jor the redshift:

:_i—%_(si)
T 1&) h i -—B
which is proposed in this paper apparently for the first time.

It is now easily seen that due to the presence of the geomelrical parameler
b, the apparent behavior of the quasar corresponds to that of an object
with speed [3 in the geometric Minkowski-isotopic space, whereas its real
cosmological distance is still determined by the standard velocity parametes 3
in the physical Minkowski space. Obviousty. the actual value of b is expecied
10 depend. in general, on the quasar considered and represents a mueasure
of the depree of anisotropy and inhomogeneity of the quasar medium. 1t
us refer 1o this alternative mechanism of explanation of the large quasar
redshift as “Lie-isotopic™ (hecause it is obtained in the context of the Lie-
isatopic relativie) or “quasicosmological.” since it s able 1o simulate lirge
redshifts for nearby ohjects,

Needless (o say, our interpeetation of large redshifts completely gverconies
the problem of the relative supertuminal speeds between o components in
some quasar nuctei, which clearly do not occur if quasars are nearby ubjects.
Moreover. it does nol conflict by any means with the standard expansion of
the universe (due 1o the big bang}, because its origin is not of gravitational
pature U stressed hefore). In other words. in this framework the lcal
deformation of the Minkoswki metric in the interior of the quasar atmosphere
does not affect the global behavior of quasirs considered 45 pointlike objects
moving in the curved space-time of Einstein's general relativity, The Bt
problem concems the (interior) motion of light insrde the quasar mediun,
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Table 1
Galaxy Name z Quasar Name z b
NGC 622 0.018 UBI (.91 31.91
BSO! 1.46 20.25
NGC 470 0.009 68 1.88 87.98
68D 1.53 67.21
NGC 1073 0.004  BSOI 1.94 198.94
BS02 0.60 109.98
R50 1.40 176.73
NGC 3842 0.020  QSOt 0.34 14,51
0s02 0.95 29.75
(503 2.20 41.85
NGC 4319 0.0056 MARK 205 0.07 12.14
NGC 3067 0.0046  3C32 0.5303 8217

the second one concerns the exterior metion in 4 vacuum of quasars as
poirtlike objects subjected to standard gravitation. In different terms our
application of Santilli’s special relativity to the problem of quasar redshifts
can provide a possible revision of the relative speed berween the quasar
considered and its associated galaxy, while leaving the current theories of
the expansion of the galaxy-quasar system totally unaffected.

In order to get some quantitative information on the possible values of &,
we consider some cases in which (as stressed by Arp'®) there are reasonable
arguments to think that quasars (sometimes in numbers of wo or three
together) are associated with a galaxy (the probability of causal association
being about is about one in 2 thousand). A little algebra provides us with
the following formuia for & as a function of the galasy and quasar redshifis,

z and #:
[t [+ -1
b_[(3+1)1—1}[(5+1)2+]]- (11

The numerical results obtained from Eq. (11) for some of the most
probable associations of galaxies and quasars are given in Table 1.

Some remarks are in order, First of all, in deriving the values of Table I,
we have considered & as a constant for a given quasar, thus neglecting its
explicit functional dependence on local quantities and, therefore, its possible
variations inside the quasar atmosphere. In this approximation it is clear
that the & values represent only an average {and rough) estimate of the

deformation of the interior metric. However, also in this approximation, our
results are in good qualitative agreement with the main features of the
Lie-isotopic Santilli relativity in the following respects. First, the calculated
values of b are different for different quasars (as expected on theoretical
grounds). Second, the values of & obtained for the quasars associated with
the same galaxy are about of the same order of magnitude. This, too, is a
foreszen effect, since on physical grounds the quantity measuring the degree
of affinity among quasars is not redshift 2, but the deformation parameter
&. Due to the very nature of b, it is expected that, irrespective of 2, quasars
associated with the same galaxy have the same physical origin and, therefore,
4 comparable amount of deformation of the metric. Indeed, if one is of the
view that quasars are expelled from the core of the associated galaxy, -1V
then it is plausible to think that all the quasars expelled from the same
galaxy do possess-intrinsic and peculiar non-potential forces acting inside
them at about the same rate. Needless to say, the very nature and mechanism
giving rise to such nonpotential effects are only a mateer of speculation and
critically depend on the kind of model adopted for quasars.!-?

For instance, in a model that depicts quasars as supermassive stars,
magnetoturbulence plays a basic role, and the corresponding magnetic force
is just a nonpotential force.™™ On the other hand, in quasars considered as
stellar systems their mass is primarily due to stars (including neutron stars)
embedded in a hot gas.{'? Although the system as a whole is transparent
to fight, it is expected that the internal components of such an object are
subjected 1o strong forces of the nonlocal, non-Hamiltonian type.

As a final consideration, let us stress that a generalized Doppler effect
of the type (8) [and therefore leading to a different redshift, according to
(9)] applies as well to the intergalactic space between quasars and Earth,
which is far from empty, and filled instead with dark matter, radiation
and particles. This would imply a further {probably second-order) correction
to the above redshifts calculations. Moreover, the latter consideration also
holds for palaxies (especially for the very distant galaxies), thus leading
1o a predictable revision of the currently assumed galaxy distances, as al-
ready suggested by Santilii.*® Clearly, in this case one expects values of
for galavies much lower than for quasars, thus providing only very small
corrections to the standard galactic redshifis.
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Résumé

Nous proposons une possible explication des grands diplacements vers le rouge
des quasars en fermes dune déformation de leur mélrigue interne, basée sur ly
“déformation Lie-isofopique” de la relativité restreinte proposée par Santilli. Cel effet
Doppler Lie-isolopigue ensuit par la inbomogénéité ef anisotropie de ! almosphére hy-
perdense des quasars, Nous defivons. des données astrophysigues disponibles. quelgues
éraluations numerigues qui monireni une possible révision de la vitesse des quasars
relative & 14 ;alavie associde, toutefois en lasant inalterées les opinions aciuelles sur
Vexpansion de I'usiiers.
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