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ETHERINGTON'S PARALOGISM

Danylchenko, Pavlo!

It was shown that Etherington’s identity is paralogism. Etherington’s identity is based on the
imaginary relativistic dilation of intrinsic time of the galaxy by (1+z) times, but the presence of a
relativistic anisotropy of luminosity of stars quickly moving away from it is ignored i the frame of
reference of spatial coordinates and time (FR) of the observer. Etherington did not take into account the
fact that the Universe is homogeneous only in the comoving FR in the expanding Universe, and recklessly
made a “mix” of the phenomena and features inherent in two different FRs.

Key words: Etherington's identity, GR, Hubble's constant A, luminosity distance, redshift =.

Hloseziero, mo ToTOkHICT ETepiHrTona € mapanorisMoM. Il TOTOXHICT IPYHTYEThCS Ha
YSIBHOMY PeSTHBICTCHKOMY YHOBUIbHEHHI IUTHHY BJIACHOTO Yacy raiakTuki B (1+2) pasiB y cucteMi
BUUIIKY TPOCTOPOBHX KoopimHaT Ta dacy (CB) cmocrepiraua, B SKiil TOTOXKHICTIO haKTHIHO
ITHOPYETHCH HASBHICTD PEIATHBICTCHKOI aHI30TPOIIII CBITHOCTI 3iPOK, 110 MIBHIKO BULTATISIOTHCS BT
HbOro. ETepiHITOH He B34B 10 YBarm Toii akT, mo BcecBIT € OHOPUIHIM JIHINE B CYIMYTHI B
posmmpromy Beecsiti CB. I, oTixe, BiH HeobauHO 3p06UB «CcyMINT» 3 SBHII 1 ocobmIBOCTE!, TII0 €
BJIacTHBHMI JBoM pizHIM CB.

KmouoBi cioBa: ToToxkHICTH ETepiHrtona, 3arambHa Teopis BiutHocHocTi, cTama Xatoma H,
CBITUMICHA BIJICTaHb, YePBOHMII 3CYB .
Introduction

The concept of Universe homogeneity may be applied only to comoving FR in the expanding
Umiverse (CFREU). In CFREU the radial distancing of galaxies from the observer is absent. Mutually
proportional evolutional shrinkage of length standard and of all macro and micro objects of matter
takes place in CFREU instead. All infinite fundamental space of CFREU is covered by the event
horizon (pseudo-horizon of the past) in the gravithermodynamic FR (GT-FR) [Danylchenko, 2020:
5] of evolutionally self-contracting matter. Relativistic failure to comply with simultaneity of
simultaneous in CFREU events takes place in GT-FR. As a result, only infinitely far cosmological
past is simultaneous with any event in people’s world (in GT-FR) on this pseudo-horizon
[Danylchenko, 2004: 33; 62]. Thus, concentration of astronomical objects in GT-FR inevitably
increases while approaching this pseudo-horizon of the past and, consequently, while deepening into
cosmological past. Therefore, the Universe can not be homogeneous i GT-FR’s intrinsic space in
principle. Only two known solutions of equations of GR gravitational field can be juxtaposed to
expanding Universe. Those are: Schwarzschild solution [Schwarzschild, 1916: 189] when the value
of cosmological constant is A=3H/c* [Danylchenko, 2004: 62], which corresponds to the local
representation of the process of Universe expansion, and Friedman solution when A=0 [Friedman,
1922: 377], which corresponds to the global representation of the pro-cess of Universe expansion.

Friedman solution due to negligibly small values of average density of mass in the Universe
(comparing to 3H°/4nG) and pressure in the outer space (comparing to 3H°¢/4nG) is the special case
of the Schwarzschild solution in the background Euclidean space of the Universe: namely in the FR
of physical vacuum [Danylchenko, 2004: 33; 62] of identical CFREU when the value of gravitational
radius of astronomical object, from which the observation of Universe expansion is performed, is
negligibly small. In contrast to Schwarzschild solution that includes pseudohorizon of events in the
equations of Friedman solutions (as well as in the equations of Schwarzschild solution in background
Euclidean space) event horizon (on which the speed of light is equal to zero) is absent. This denotes
the absence of the Hubble radial motion of galaxies and, thus, the absence of relativistic effects n the
space of Friedman solution. Galaxies in this space perform only small peculiar moves while distances
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between them are increasing in this space due to mutually proportional decreasing of the dimensions
of both length standards and all material objects in this space. Thus, there fundamentally cannot be
any radial motion of objects in Friedman solution because of the absence of singular surface of event
horizon in this solution. Therefore, Doppler Effect and other relativistic effects related to motion are
not applicable for this solution.

Imaginary Etherington's paradigm

Luminosity of fast moving galaxies is isotropic only in their intrinsic FRs. However, this
luminosity 1s also considered as isotropic in the GT-FR of any far observer during the astronomical
photometric calculations. Therefore, relativistic transformations of angular coordinates are ignored
in those calculations [Weisskopf, 1972]. Thereby, distances to galaxies are not determined by those
calculations in the GT-FRs of observer. They are, in fact, determined in CFREU. Only in CFREU the
luminosity of all galaxies is isotropic and the Universe itself is uniform. However, the imaginary
Etherington’s identity [Etherington, 1933: 761] for uncorrected luminosity distance D; and for
imaginary value of angular diameter distance 'D,, that corresponds to it, in the calculations is also
taken into account: D,='D (I+z)’.

Etherington’s identity is based on the imaginary relativistic dilation of intrinsic time ofthe galaxy
by (1+=) times [Hogg, 2000]. That time dilation (inherent to GT-FR) is actually absent in CFREU
when using the metrically homogeneous scale of cosmological time (CTMHS). The primary
frequency of radiation of the galaxy is the same as the frequency of identic to it radiation in nearby
vicinity of observer in CFREU by CTMHS. That frequency is only progressively decreasing in
“ontogenesis™ (in the process of propagation of that radiation) together with decreasing of velocity of
light in CFREU in accordance with CTMHS [Danylchenko, 2004: 62].

Thus, we are dealing with the Etherington’s paralogism. This paralogism is caused by the mixing
of observations in two different FRs — in CFREU and in GT-FR. The Universe is observed in CFREU
as uniform (monotonous), with the single for all its objects cosmological time and without the
presence of global relativistic effects. Consequently, the relativistic time dilation on the astronomical
objects moving away from each other in the expanding Universe, which is observed in the GT-FR of
each of the objects, 1s imaginary (fictive) for CFREU (and, therefore, for the global perception)
[Danylchenko, 2009: 47; 2020: 85]. The Universe is non-uniform (not monotonous) in GT-FR. And
not only imaginary relativistic time dilation on far astronomical objects, but also relativistic
anisotropy of their luminosity is observed in the GT-FR. That relativistic anisotropy of luminosity
was ignored by Etherington in contrast to relativistic time dilation. Of course, Etherington could
consider these relativistic effects (inherent to Schwarzschild solution only) as applicable for Friedman
solution without understanding that the Hubble radial motion of objects of matter is absent in this
solution.

Moreover in any observer’s FR the coordinate sizes of these objects (in the moment when they
emit the radiation) are conformally reduced i their cross-section more than it is required for the
absence of dilatation of their intrinsic time. According to General Relativity their transverse scale

factor N, formally exceeds its limit value, beyond which there should be not a deceleration but
acceleration of the rate of intrinsic time of moving body [Danylchenko, 2008: 106]:

N,=D,,/D,=lz=1/(1-v/v)>Ny=c(v;—v2) *=1/(1~v}v?),

where: vrrc(l—v;vf) 2. v, is the velocity of radial motion of distant galaxy; D,, is the transverse
comoving distance to the galaxy in CFREU.
According to the increment of the interval:

(ds)*=c™(dl'y (e, ~{dy}, Y ~dz,, Y =Nl @) ek, Y ~dy, ) (dz,)],
when: dx,=0, =0 and dz =0 the dx,=v,dt=(v,/v )edt , dy,=0, dz,=0, will take place, and:

(Y =Ny (1= Ny =Ny (=i 2 Wi £ =c (v, /v, ) (d 1 =0, 4v, ), ~v, Ny
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And, consequently, the dilatation of intrinsic time of astronomical objects of far galaxies that are
distancing from observer is absent in conformally transformed time 7 of the observer FR and all the
more so by its real clock that counts universal astronomical time . So, according to GR formalism
not the dilatation but vice versa the fastening of the rate of intrinsic time of distant galaxies takes
place by the observer’s clock: d f'=(1+v /v )d t>dt . However, if just the gravitational dilatation of the

rate of time of distant galaxies is completely compensated by the free fall of distant galaxies on the
pseudo-horizon of events, then indeed there fundamentally cannot be any contraction or dilatation of
the unified gravithermodynamic (not coordinate) time of matter of these galaxies. And this can take
place in the case of the conformal gravitationally-Lorentz transformations of increments of space
coordinates and time, which guarantee the relativistic invariance of Hamilfonian of inertially moving
body as well as of all thermodynamic potentials and parameters of its matter.
Conclusions

So, nowadays Etherington’s identity is only the imaginary paradigm. The real astronomic identity
should, of course, be taken instead of it: D, =D ,(1+z)**. This identity, in fact, connects the luminosity
distance D; with corrected photometric distance B GT-FR »=D,. This photometric distance is used in
Schwarzschild solution of GR gravitational field equations.
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