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ABSTRACT 
 
Given there has been something where a big-bang origin of our evolutionary cosmos took place: What is the 

relativistic line element describing the energy density and pressure of such a pre-existing universal background? 
The simplest conceivable ansatz leads to a Stationary-Universe Model (SUM), which instead of the ‘Steady-state 
Theory’ is shown to be an arguable alternative to the Cosmological Concordance Model (CCM) commonly ac-
cepted today. The SUM stands out with redshift values statistically independent of time, a significant Hubble pa-
rameter is proved in contrast to the conventional one. It requires a negative gravitational ‘dark’ pressure of –1/3 
the critical density. Intrinsic limitations of proper length and time are derived, which cause a struggle of local 
SRT (quantum mechanics) and universal GRT (gravitation). Using one macroscopic constant H in addition to c 
and G only, the model describes a background free of coincidences or horizon problems. While the CCM’s key 
parameter ΩΛ seems determined by SUM ‘boundary’ conditions, there is a chance of having already observed 
parts of a stationary universe. With no need for ‘dark energy’, this alternative explains straightforwardly the 
SNe-Ia data on universal scales. In addition to its currently assumed parts, a non-lensing homogeneous back-
ground of matter might fill the gap to critical density. A mathematical solution is derived for a perfect black-
body spectrum composed of redshifted microwave radiation emitted from ‘dark’ sources within the universe, 
thus the CMB might exist as a special part of the extragalactic background light. Given the law of entropy re-
stricted to evolutionary processes, an open concept implies a ‘chaotic’ quasi-inflation background, embedding 
‘local-bang’ cosmoses therein. – The SUM is shown to be the only arguable solution of Einstein’s original equa-
tions without cosmological constant.  

 

Subject headings: gravitation – cosmology: Hubble parameter, SNe-Ia, CMB, dark matter, entropy 
Online material:   HZT and SCP SNe-Ia data as used here; list of symbols, notations, and coordinates 

  
1.  INTRODUCTION 

It is well-known that the ‘Steady-state Theory’ (SST) as 
developed by [Bondi & Gold 1948] and [Hoyle 1948/49] has 
proved obsolete. This statement certainly applies to its math-
ematical model as well as to several of its concepts. It is hard 
to believe, however, that Einstein’s equations should definite-
ly fail to describe a stationary background while, on the other 
hand, it is widely assumed that something like quantum fluc-
tuations existed when according to the Cosmological Con-
cordance Model (CCM) the ‘big bang’ took place. Such a 
‘false vacuum’, however, would have been anything but emp-
ty space, thus requiring a solution in the framework of Ein-
stein’s gravitational equations. 

Going beyond the first beginnings of relativistic cosmolo-
gy by [Einstein 1917], [de Sitter 1917], [Friedman(n) 1922/ 
24], and trying to model an eternal infinite universe, it is 
thought since more than half a century that the only reasona-
ble alternative to a ‘big bang’ solution as essentially suggest-
ed by [Lemaître 1931b/c] would be the SST. Here it will be 
shown, however, that for several reasons an essentially differ-
ent Stationary-Universe Model (SUM) – though of corre-
sponding intention – might prove an actual alternative in-
stead. 

 
* Independent Research, Valpichlerstr. 150, 80689 Munich, GER 
Electronic address: peos@independent-research.org 

Undoubtedly there has been an origin of our evolutionary 
cosmos billions of years ago, there is no need to emphasize 
this feature at large. The CCM as developed in recent years is 
representing nearly all relevant observational facts at least 
numerically well. The underlying concept of a hot ‘big bang’ 
singularity, followed by an assumed phase of ‘inflation’ lead-
ing to a Lambda-Cold-Dark-Matter (ΛCDM) universe, has in-
spired the overwhelming cosmological discoveries of the last 
decades.  

Besides those physicists who believe that the entire uni-
verse once had originated together with space and time from 
one singular ‘big bang’ out of nothing, however, there may be 
an increasing number of others preferring alternatives. A 
‘multiverse’, though, may be just another word for the one 
and only universe since any ‘parallel-universes’ – if never 
causally connected – would physically not exist.  

In the following, to distinguish our cosmos from a pre-
existing background – possibly allowing for other cosmoses 
as well – only this all-embracing background may be named 
universe. Remarkably unlike the word ‘cosmos’, meaning or-
der of our world, the original meaning of ‘universe’ is all of 
the world. 

The question of an eternal universe behind our evolution-
ary cosmos leads immediately to the idea of stationarity,  
though any such attempt seemed blocked by the failure of the 
SST. Actually that theory, however, did not describe a steady 
state. Its redshift parameters – together with all observable 
quantities depending on z – are functions of time. There 
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would be no need to mention this, if not for the sake of clarity 
in the sense of a dissociation from SUM now. 

Though of unique mathematical simplicity, the new mod-
el’s line element based on both General Relativity Theory 
(GRT) and Special Relativity Theory (SRT) has not been rec-
ognized to stand for a stationary background universe so far. 
A reason may be that it reveals this feature best in universal 
coordinates instead in its FLRW form (as developed in gen-
eral by [Friedman(n) 1922/24], [Lemaître 1927/31], [Robert-
son 1935/36], [Walker 1936]). 

Looking back from SUM, [Einstein 1917] was right to as-
sume a universe without peculiar history. It seems an unnec-
essary assumption, however, that such a universe had to be 
static (at that times it has been correspondingly assumed that 
stable radiationless atoms should be static, while the charac-
teristic feature in both cases is stationarity instead).  

Now, though the model presented here proves stationary, it 
yet implies a maximum age of macroscopic structures, for ex-
ample. This raises the question whether the SUM can keep 
unquestionable achievements of the CCM without suffering 
from its various problems. No external hypotheses are needed 
to show some basic features, otherwise rather speculatively 
developed in the CCM framework before. Examples are spa-
tial flatness or an ‘age of the universe’ just equaling the Hub-
ble time TH(o) ≡ 1/H(0) , what will be shown to determine the 
numerical value of a ‘cosmological constant’ heuristically. 

As is well known, the CCM is governed by a spatially flat 
line element of FLRW form, with a matter density ρ M ≈ 
0.27ρc including ‘dark matter’ (DM), and an amount of ‘dark 
energy’ Λ / (8π G /c 

4) ≡ ε Λ = (ρ 0 – ρ M) c2 ≈ 0.73 ρc due to a 
cosmological constant Λ , see e. g. from [Bennett et al. 2003] 
to [Jarosik et al. 2011] and references therein. Here is ρ 0 ≡ 
ρ total ≈ ρc with ρc ≡ 3H0 

2/ (8πG) the critical mass density, G 
Newton’s gravitational constant, and H0 the conventional 
Hubble parameter Hc (t ' = 0 ) today, s. below. The present ‘de-
celeration’ parameter is q0 , and T0 the ‘age of the universe’.  

Well-known pillars are supporting the CCM. Besides the 
’predictions’ concerning the magnitude-redshift relation of 
SNe-Ia or the primordial nucleosynthesis, in particular the 
Cosmic Microwave Background (CMB) black-body radiation 
together with the almost perfect description of its anisotropies 
are the strongest arguments for a hot ‘big bang’ in the frame-
work of the ΛCDM model, see e. g. [Durrer 2008, where also 
fundamental unproven hypotheses underlying the CCM and 
its mathematical treatment are explicitly addressed].  

The indispensable CCM-paradigm of inflation, however, is 
raising serious doubts [Steinhardt 2011], since there is neither 
a clear theory of such a scenario nor any detection of a corre-
sponding scalar field needed there to solve the problems of 
universal horizons or approximate flatness. Not least the bar-
yon asymmetry has to be mentioned in this context as well as 
several other questions concerning the initial singularity, co-
incidences, and fine tuning, for example.  

It is clear from the beginning that in any ‘big-bang’ cos-
mology there will remain purely coincidental aspects which 
seem particularly difficult to accept, as long as they concern 
the universe as a whole. Therefore it is a natural question 
whether instead of inflation there might be an alternative to  
reconcile relativistic cosmology with those observational facts 
which otherwise mean a fundamental dilemma each.  

There are three main reasons to take the SUM into consid-
eration. At first, if relativistic cosmology shall be more than a 

tale of creation there must have been some physical back-
ground behind that big-bang cosmos described by today‘s 
CCM. At second, it is of interest in its own right that – essen-
tially different from various versions of the SST – there is a 
stationary solution of Einstein’s equations implying some un-
expected features concerning Relativity Theory (RT). At 
third, without any unproven physics, the SUM line element 
yields magnitude-redshift relations which obviously describe 
the Supernovae Type Ia (SNe-Ia) data on universal scales z > 
0.1 as well as those derived from the CCM.  

Together with the prove that there is at least a mathemati-
cal solution for a perfect CMB black-body radiation com-
posed of redshifted contributions, and a law of entropy re-
stricted to evolutionary processes outside Supermassive 
Gravitational Centers (SGCs), the magnitude-redshift accord-
ance indicates the chance for even a straight SUM. This term 
may occasionally differentiate from the otherwise much more 
adaptable open SUM, the latter with the option of embedding 
a modified CCM cosmos directly. 

Historically, in addition to today’s CCM, there has been a 
chaotic inflationary approach where some early papers once 
also referred to a 'stationary universe model' [Mezhlumian 
1993/94], [Linde & Mezhlumian 1993], [Linde, Linde, & 
Mezhlumian 1994]. Besides the heading expressing a corre-
sponding intention, however, that approach is quite different 
from the SUM proposed here. Instead, it seems to give rise to 
those completely separated ‘ parallel universes' of inflationary 
scalar fields mentioned above. Each of them would have to be 
described by a variant of the concordance model respectively, 
but the one decisive line element of general relativity to de-
scribe a coherent background universe is missing there. On 
the other hand, in view of the SUM, it is a large improvement 
of that ‘chaotic inflation’ concept to have established a uni-
versal background, though only in form of mere quantum 
fluctuations so far. Nevertheless the concept of a singular ‘big 
bang’ has been effectively overcome there.  

Following another track, a “Coasting Cosmology” [Kolb 
1989] has been discussed – closely related to later [Melia & 
Shevchuk 2012] – whose general line element in the special 
case of flat space would be the same as the FLRW form of the 
SUM. In view of such an assumed coasting expansion, how-
ever, most stationary features – as developed in the following 
sections – have been left unnoticed there. In particular, the 
fundamental consequence seems to be missing, that corre-
sponding redshift parameters are independent of time. – More 
remarks on the origin of the new SUM concept as well as on 
those earlier attempts are in Section 2.13 below. 

Since the SST has turned out to conflict with cosmological 
facts, there may be little interest in another attempt to over-
come a singular origin of all as long as there is no observa-
tional indication. Therefore, the reader may take a preliminary 
glance at ten figures below which straightforwardly result 
from the SUM as the new concept presented here. 

 
1.1 Concepts and Notation 

Using the [Landau & Lifschitz 1992] notation, the signa-
ture of the GRT fundamental tensor gik determining the line 
element dσ2 = gik dxidxk is always assigned according to ηik = 
(+1,–1,–1,–1) of SRT. Latin indices i, k, l ... = 0, 1, 2, 3 rep-
resent four-dimensional quantities, whereas Greek indices α,  
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β ... = 1, 2, 3 represent spatial quantities only. As usual, all 
symbols are explained at first occurrence.  

Since ‘relativity’ – originally based on the principle of no 
preferred system – has effectively established a universal 
CMB restframe after all, something might have been mistak-
en there. Consequently in contrast to unambiguously testable 
physical concepts, historical terms like ‘relativistic’ or ‘spatial 
curvature’, for example, may not be taken literally in the con-
text of Einstein’s fundamental equations  

 E R R g Tik ik ik ik≡ − =1
2 κ  , (1) 

where Eik is the Einstein tensor, Rik , R are the Ricci tensor and 
its scalar, gik the fundamental tensor and κ means 8π G /c 

4 
(not to be confused with an absorption coefficient below). In 
Einstein's ‘extended’ equations there would be an additional 
term Λ gik with a cosmological constant on the right hand side.  

The fact that there is no need for the still prevailing histori-
cal interpretation has already been explicitly accepted by 
[Einstein 1921] himself who in ‘Geometrie und Erfahrung’ – 
six years after his final formulation of GRT – agreed to [Poin-
caré’s 1902] understanding (‘La Science et l’Hypothèse' ).   

According to the SUM concept of space and time, the prin-
ciple of relativity actually means that freely falling local iner-
tial systems allow for the existence of stable objects in spite 
of their accelerated motions, yet locally implying uniform ve-
locities relative to each other. Furthermore, non-Euclidean 
geometry is understood here to be nothing but the mathemati-
cal tool to deal with rods and clocks systematically affected 
by gravitation and motion relative to the universal frame, 
whose coordinates are otherwise denoted as ‘comoving’ or 
‘conformal’ ones. In addition to all excellent agreement in lo-
cal gravitational fields, relativity theory then seems to be an 
appropriate tool also to describe a stationary universe ‘em-
bedding’ our evolutionary cosmos therein.  

It is widely believed that at least on Planck scales General 
Relativity (GR) and Quantum Mechanics (QM) prove incom-
patible. Such a statement, however, seems premature as long 
as Einstein’s equations are not solved for a detailed quantum 
Energy-Momentum-Stress (EMS) tensor on the right hand 
side of (1) but only for Einstein’s phenomenological substi-
tute describing a perfect fluid, whose provisional nature once 
let him write of ‘lumber instead of marble’ [Einstein 1936]. A 
first step to a quantized EMS tensor has been proposed in an 
approach based on a still preliminary but consistent variation-
al principle to a unified theory of electrodynamics, quantum 
mechanics, and gravitation [Ostermann 2008a, 2008b]. While 
regarding the Klein-Gordon equation, mathematical con-
sistency seems already achieved there, this feature may be al-
so established dealing with the Dirac equation on base of the 
relations below in this section (what will be shown else-
where).  

In spite of the fact, that detailed quantum solutions of (1) 
may be found rarely if at all, a resignation in view of the as-
sumed incompatibility of GR and QM seems unjustified. As 
soon as one discards the strictly geometric interpretation of 
GR, most of the fundamental problems rather vanish into new 
chances – from particle physics up to cosmology. There is 
simply no need for geometric properties of space and time in-
stead physical properties of material objects to recover the  
 

immense plenty of experimentally verified results derived 
from Einstein’s wonderful equations.  

To demonstrate the evidence of this claim I now give a 
simple derivation of Riemann’s non-Euclidean line element 
without referring to any properties of space and time, before 
applying it to actual cosmology in the framework of Ein-
stein’s equations. 

Retrospectively, his theories are mathematically based on 
the well-known fundamental tensors ηa b of SRT and gik of 
GRT, where for the rest of this paragraph the indices a, b .. = 
1 .. 4 refer to the first, while the indices i, k .. = 1 .. 4 refer to the 
second. Now the ‘non-Euclidean’ gik will be derived in flat 
space and with respect to a uniform time, both taken together 
in universal coordinates xa where at large e.g. galaxies are 
statistically at rest. In contrast, the arbitrary coordinates xi 
may refer to any mathematically acceptable system. 

Given two neighboring points P(x 

a
 ) and Q(x 

a + d x 

a
 ) in a 

quasi-Euclidean space-time of SRT as represented by the 
Poincaré group, their distance from an arbitrarily chosen 
origin measured with physical rods and clocks affectable by 
gravitation or motion will be  

 σ ξP ( )a a a ax x= + , (2) 

 σ ξQ ( d ) ( d )a a a a a ax x x x= + + + ,  (3) 

where the function ξ 
a is describing the respective deviation 

from the Euclidean value xa due to physical deformation of 
the measuring tools. Now the second summand of sQ

a may be 
expanded according to 

 ξ ξ ξa a a a a
b

a a bx x x x x+ = + +d d . . .e j e j e j∂   (4) 

with ∂b ≡ ∂ / ∂ x 

b and, for the sake of readability, the designator 
(x 

a
 ) hereafter omitted. The expansion (4) yields the ‘properly’ 

measurable infinitesimal interval  

 d d d . . .Q Pσ σ σ ξa a a a
b

a bx x≡ − = + +∂e j   (5) 

between the two neighboring points Q and P. Here it is deci-
sive to assign exactly by definition a mixed tensor ξ ai accord-
ing to the second identity of the following expression 

 d d . . . dξ ξ ξa
b

a b
i

a ix x≡ + ≡∂e j , (6) 

where ξ ai and d x 

i may be not applied only with respect to the 
quasi-Euclidean coordinate system above, but with respect to 
any additional set of arbitrary coordinates x 

i as well. Now be-
cause of the ‘…’-symbol in general (GRT) it is 

 ξ ξi
a

i
a/≡ ∂ , (7) 

while otherwise this would lead to a special case (SRT). Ac-
cording to (6), relation (5) may be written as 

 d d d dσ ξa a a
i

a ix e x≡ + ≡ , (8) 
where 
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 e xi
a

i
a

i
a≡ ∂ + ξ . (9) 

As usual, there may be defined the covariant SRT 4-vector 
dσa by lowering an index b using the ηa b , what is equivalent 
by definition again to the second identity in 

 d d dσ η σa ab
b

ai
ie x≡ ≡ . (10) 

The square of the line element, dσ 2 ≡ dσa dσ a, follows by di-
rect multiplication from (10) and (8) in the form underlying 
the mathematics of GRT 

 d d dσ 2 ≡ g x xik
i k , (11) 

where finally, as easily verified 

 g e eik ai k
a≡  . (12) 

No property of space and time is used in this derivation but 
merely a ‘deformability’ by gravitation and motion of physi-
cal rods and clocks.  

This deduction yields not only Einstein’s GR fundamental 
tensor gik itself which enables to effectively establish a non-
Euclidean geometry of affected rods and clocks – but in par-
ticular, this immediately leads to the only appropriate form 
(12) to apply GRT also to half-integer spin particles governed 
by the Dirac equation. This form and its mathematical fea-
tures are well-known as vierbein or tetrad representation, s. 
[Einstein 1928] or e.g. [Landau & Lifschitz 1992]. In addition 
[Rosen 1963] has pointed out an assumed link between his bi-
metric formulation of GRT and the vierbein representation, 
while in view of straight SUM the underlying principle has 
been briefly elaborated now. 

It is anything but coincidental that the mathematical de-
scription of spinning objects need mathematics going beyond 
pure Riemannian geometry, since it is even impossible to de-
fine exactly any angular momentum within the original GRT 
framework. In that the latter refers exclusively to what is 
called proper quantities it is dogmatically adhering to a pure 
geometric conception presupposing non-affectable standard 
rods. The reason for the failure to define GR angular momen-
tum straightforwardly is that in the well-known SRT defini-
tion if transferred to GR, spatial non-proper coordinates will 
be necessarily involved. Otherwise there could not apply any 
non-local angular momentum conservation law. Strictly 
speaking, the validity of this law is already sufficient to dis-
prove the claim to absoluteness of the historical geometric 
approach, which thus evidently fails in reducing physics to 
exclusively Riemannian properties of space and time. 

A feature immediately stated by [Einstein 1928] may sup-
port this claim: In general 16 components of ea

i determine the 
10 components of gik uniquely, while the other way round the 
latter (fundamental tensor) do not determine the first (tetrad). 
Therefore Einstein tried to find field equations to fully deter-
mine the tetrads, too. In view of the SUM concept, however, 
such an attempt seems pointless. The existence of remaining 6 
free parameters is necessary to allow for 4-dimensional rota-
tion of particles within the quasi-Euclidean universal frame 
without changing the non-Euclidean metric gik . 

 

The completion of what is called ‘general relativistic 
space-time’ by the quasi-Euclidean universal frame implied in 
the tetrad concept above – and reflected in Rosen’s bi-metric 
approach below – seems to offer a solution in principle of two 
main problems of 20th century physics: the alleged incompat-
ibility of GR with QM as well as an assumed ‘big bang’ crea-
tion of space and time.  

In addition, it might be anything but coincidental again that 
the concept of angular momentum going beyond the strict 
general relativistic approach is closely related to the indirect 
observation of gravitational waves from decreasing periods of 
binaries, as well as in another context to the [Einstein, Po-
dolsky, & Rosen 1935] paradox concerning the spin of entan-
gled particles, too. 

Now that the legitimacy has been explicitly shown here to 
understand spatial ‘curvature’ a gravitational effect on meas-
uring rods instead on mathematical space, the latter therefore 
can be taken Euclidean at all events. Mathematically, the uni-
versal coordinates are only a special representation of what is 
called ‘system coordinates’ in general.  

On the other hand, to understand the concepts of ‘proper’ 
length and ‘proper’ time as cool as possible – in fact without 
any loss of physical content – it is sufficient to accept the ex-
istence of a ‘preferred’ universal frame as presupposed above. 
This is not only possible, but in view of various well-known 
observations even realistic.  

The assumed absence of a universal restframe has been the 
essential reason for Weyl [Raum - Zeit - Materie] to keep ad-
hering to the literally geometric interpretation in spite of the 
mathematically equivalent alternative also stated there. With 
regard to such a unique universal frame, however, there is no 
longer a need to speak of ‘pseudo’-tensors and ‘pseudo’-
tensor densities of the gravitational field, but rather of true bi-
tensors and bi-tensor densities instead. The transformation 
properties of such quantities and the mathematical founda-
tions for the transition from a preferred frame to an arbitrary 
other one is provided by the bi-metric formulation of GRT 
which has been established in [Rosen 1940 a/b, 1963, with 
references therein] on basis of a mathematical ansatz made by 
Levi-Civita [The Absolute Differential Calculus]. Rosen’s re-
formulation called ‘bi-metric relativity’, however, must not be 
confused with his deviating ‘bi-metric theory’ later on (see 
[Will 1993] with references therein).  

According to Rosen’s approach, in view of the SUM it is 
sufficient at first to apply Einstein’s equations as well as all 
tensors or ‘pseudo’-tensors with respect to the universal frame 
in their familiar form. Then, for a transition to any other co-
ordinates, all ordinary derivations – even occurring as parts of 
the Christoffel symbols or of any covariant derivatives in the 
original GRT framework – have to be afterwards replaced by 
a second kind of covariant derivations, now with respect to 
the new system. In addition, the negative determinant g of the 
fundamental tensor gik has to be replaced by g /γ where here 
γ is the negative determinant of ηik after both tensors are 
transformed to the new coordinates. On this base, the energy 
content of the gravitational field does no longer depend on the 
coordinate system. It is only this feature that would guarantee 
an objective reality of any energy transport within gravita-
tional fields – in particular that of gravitational waves, wheth-
er these are directly observable or not. 

While Rosen has convincingly shown that applying GRT, 
it is possible and of important advantage to refer to a second 
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‘flat space’ (bi-)metric, it may be emphasized here, that such 
a treatment is not only a chance but even a need, because: 
From all claims in the framework of GRT it is exactly that of 
a general covariance in choosing arbitrary coordinate systems, 
which forces to treat the so called pseudo-tensor as a true bi-
tensor with respect to the universal frame. Only in this way it 
is possible to describe the processes leading to decreasing or-
bital periods of binary pulsars independently of the coordi-
nates used there. This procedure even works if one might 
chose an appropriately rotating flexible coordinate system 
where the binaries are at rest all the time. There are other ar-
guments as concerning the very definition of angular momen-
tum mentioned above, s. also text V of [Ostermann 2008b]. 
These may be worked out elsewhere. 

GR by itself cannot work without QM if applied to pro-
cesses going beyond the ‘geodesic’ equations of motion, 
which attribute actually reflects an important geometric anal-
ogy only (s. also [Weinberg 1972]). Gravitation regarded as 
an isolated physical agent, however, would be unable to ex-
plain in particular how there can be explosions of gravitation-
ally bound systems like SNe, for example. 

Furthermore, a ‘black hole’ if taken literally may be only 
an old concept of GRT, while its phenomenological applica-
bility breaks down as already assumed by Einstein [Grund-
züge der Relativitätstheorie] himself. Quantum mechanics in-
stead may set essential limits to GRT-applicability there in re-
taining matter from vanishing forever. What astronomers real-
ly see may be only Super-Massive-Objects (SMOs) instead. 
In jets of Active Galactic Nuclei (AGNi) or in close vicinity 
even of quiet SMOs there is not observed any inevitable dis-
appearance of matter and radiation but rather the contrary all 
over the universe. This understanding is only a consequent 
extension of the idea which has led to the SUM as the station-
ary cosmological solution of Einstein’s equations. 

The possibility for the law of entropy to be restricted to 
evolutionary processes outside SGCs mentioned above, is 
supported by a well-known, otherwise puzzling, microscopic 
reversibility of elementary interactions implying the principle 
of detailed balance. Together with gravitationally disabled 
diffusion, this balance may turn to a reversal from increasing 
to decreasing entropy where the densities of matter and ener-
gy would approximate those of the Schwarzschild radius. 

Only as long as the redshift of galaxies is understood to 
originate from real motion completely, this seems to imply a 
peculiar history of the entire universe. The associated Doppler 
approach actually underlying there, however, is questionable 
as already mentioned by [Hubble 1929] indirectly. 

Ordinary gravitational redshift in local fields was predicted 
by Einstein and has nothing to do with any increasing dis-
tances. The SUM – as well as nearly every approach to cos-
mology today – is based on Einstein’s equations. The redshift 
of starlight from extragalactic objects may therefore essential-
ly be interpreted as a particular extension of ordinary gravita-
tional redshift only. There is actually no need for a universal 
expansion, though the interpretation as Doppler effect is sug-
gestive because time is involved in all cosmological solutions 
since Friedman(n)’s work. These solutions are not static of 
course. In the SUM framework, however, this means only a 
plenty of evolutionary processes, well compatible to stationar-
ity with respect to sufficiently large scales of space and time. 

Independently whether the phenomenon of gravitational 
redshift may be caused by local potentials as commonly ac-

cepted, or by the potential of the background universe, in both 
cases one is dealing with previously unknown effects of grav-
ity derivable from the Einsteinian equations of RT, what for 
the latter effect will be shown in the following deductive sec-
tions. Apart from the historical view, there seem to be neither 
any reproducible facts nor any testable physical reasons 
which – applying Occam’s razor – make a model of receding 
galaxies necessary for cosmology. 

Apparently related to the well-known phenomenon called 
‘reduction of wave packets’, GR may apply analogously to 
the universe in processes where QM is essentially involved. 
While in quantum leaps various physical possibilities are re-
duced to one single reality respectively, there is an analogy in 
the self-restoring aspects of SRT shown below. Therefore the 
description of physical reality by both RT and QM might be 
effectively ‘quantized’ itself, thus corresponding to a se-
quence of single snapshots making a movie. According to the 
SUM it does make no sense to search for a complete continu-
ous history of the lively universe – in contrast to the natural 
search for the vital history of our cosmos instead. 

Throughout this paper ’stationarity’ means rather a revolu-
tionary interplay than a ‘steady state’.  

 
1.2 Organization of the Paper 

For the sake of clarity, the deductive foundations of the 
SUM in part I are largely separated from the confrontation 
with observational facts in part II, which of course will re-
quire further development and ultimately decide. 

I. The deductive part – In SECTION 2 the SUM is developed 
as a new stationary background cosmology on basis of Ein-
stein’s equations, including: The stationary line element 
dσSUM deduced from two postulates (2.1); the self-restoring 
validity of SRT within local inertial frames (2.2); Motion of 
free particles, galaxies, clusters in the gravitational field of 
the background universe (2.3); the energy-stress tensor and a 
negative gravitational pressure of matter statistically at rest 
(2.4); time independence of both Hubble constant and redshift 
(2.5); the stationary magnitude-redshift relation (2.6); ‘dark’ 
matter and the ultra-large scale distribution of universal ob-
jects as a function of z (2.7); mean radiation density from 
thermal sources in the universe (2.8); transformation of the 
SUM line element to the corresponding FLRW form (2.9); the 
intrinsic limitations of proper length and proper time ex-
plained using two alternative systems S ' and S of ‘integrated’ 
or ‘adapted’ coordinates (2.10); the universal embedding of 
local gravitational fields (2.11); cosmic evolution in a station-
ary background universe (2.12); some remarks on the SUM 
concept, its origin and related earlier attempts (2.13). 

II. The comparative part – In SECTION 3 there is given a 
heuristic approach to the Cosmological Concordance Model, 
in particular: modeling different homogenous densities of en-
ergy, matter and radiation by one scale factor (3.1); SUM 
‘boundary’ conditions matching the CCM density parameter 
ΩΛ (3.2). – SECTION 4 is dedicated to the Supernovae Ia data 
in view of the SUM, including: A first comparison with the 
[Riess et al. 2004/07] ‘gold’ sample as well as with the CCM 
and its ‘parents’ EdS and SST (4.1); straight SUM accordance 
with ‘the world’s supernova distance-redshift data’ on scales 
z > 0.1 (4.2); full scale compatibility 2008 given a local Hub-
ble contrast (4.3); additional adaptability from effects like 
faint dimming by dust (4.4). – In SECTION 5 there is consid-
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ered a chance of having already observed parts of a stationary 
universe, with regard to: ‘Primordial’ nucleosynthesis and the 
law of entropy restricted to evolutionary processes (5.1); 
large-scale structure, quasar distribution, and a mass-to-radius 
relation (5.2); the CMB as a Black-Body (BB) Stationary Mi-
crowave Background (SMB) of redshifted components (5.3); 
the BB-SMB as only a special part of universal radiation 
(5.4). 

III. Discussion and conclusions – After in SECTION 6 some 
rivaling aspects are discussed, SECTION 7 will briefly summa-
rize the results and show future scope between two thinkable 
approaches to relativistic cosmology with straight SUM in-
stead of the SST as an arguable alternative to the CCM. 

Since originally the paper has been finished before the 
Planck-2013 data release, there is added only a brief prelimi-
nary appendix on these results in view of the SUM.  

 

I.   THE DEDUCTIVE PART 
 

It is impossible to do cosmology without appropriate prin-
ciples which – besides the indispensable compatibility to ob-
servational facts – should fulfill the criteria of simplicity, ad-
equacy and clarity. In the absence of such criteria not even the 
decision between a heliocentric and a geocentric conception 
of our planetary system would be possible within GRT be-
cause of legitimate mutual coordinate transformations. The 
simple idea leading to the SUM as the stationary cosmologi-
cal solution of Einstein’s equations is that no universal hori-
zons must limit physical reality, where in the interplay with 
gravitation, quantum mechanics may locally reveal its full 
creative potential. 

2.  A STATIONARY BACKGROUND COSMOLOGY ON 
BASIS OF EINSTEIN’S EQUATIONS 

When Einstein developed his first relativistic cosmology, 
he tacitly took for granted an eternal universe according to 
what was later called the ‘perfect cosmological principle’ in 
the SST. This homogeneous and isotropic large scale universe 
should be determined by its average densities of energy and 
pressure. Unfortunately he was focused on a static solution 
solely, whereas the relativistic model of a background uni-
verse developed here, will prove stationary instead. 

Since evolution affects our own cosmos from a joint be-
ginning, it may be appropriate to distinguish cosmos from 
universe, stationary the last and including all that is, was, and 
will be. Correspondingly our cosmos may be the largest struc-
ture of conjoint local origin surrounding the solar system to-
day. Considering such a difference between cosmos and uni-
verse and regarding horizon problems or coincidences unac-
ceptable for the latter, one will find the solution for a station-
ary relativistic cosmology without unnecessary peculiarities. 

It will prove an essential feature that GRT represents gravi-
tation, whereas SRT represents quantum mechanics in that the 
behavior of natural atomic clocks and spectral rods, which are 
displaying SRT ‘proper’ time and SRT ‘proper’ length, is 
governed by quantum mechanics undoubtedly. 

As usual, the underlying concept is based on a strong sim-
plification assuming idealized spatial homogeneity. A more 
realistic model should take into account statistical inhomoge-

neities already from its foundation, as addressed e.g. by 
[Buchert 2000/01], [Wiltshire et al. 2007], [Coley 2010a/b], 
[Buchert & Ostermann 2012]. Nevertheless, starting from a 
deductive SUM approach, now Einstein's equations of (G)RT 
will be found ready to support the lively model of a stationary 
ultra-large scale background universe. Once accepted a nega-
tive gravitational pressure and some new properties of ‘dark’ 
matter, there seem to be only ‘geometric’ reasons that the un-
expected features of this model have been ignored so far. 

The SUM may help clarify history and shape of our cosmic 
environment – or even ‘our’ cosmos – by distinguishing the 
peculiar features of e.g. a more and more fine tuned CCM 
from the ultra-large scale background as described here.  

Of course, any physical theory of the universe cannot be 
based as of mathematical certainty. The intention of the fol-
lowing sections is, instead, to formulate the basics of a neces-
sarily incomplete, but improvable SUM just as concisely and 
precisely as possible. Therefore, though several of the rela-
tions below are well-known, they are derived explicitly to 
make this Section 2 a self-contained presentation. 

 
2.1 The Line Element dσ*SUM Deduced from Two Postulates 

According to the intention of a deductive approach one 
may start from two simple postulates which are sufficient to 
determine the relativistic SUM line element for an ultra-large 
scale background universe: 

Postulate I – The universe is statistically stationary, homo-
geneous, and isotropic on sufficiently large scales.  

Postulate II – Except for deviations caused by local inho-
mogeneities the universal coordinate speed of light c* = c is 
constant.  

Obviously, the first postulate is equivalent to what has 
been called the perfect cosmological principle in the SST 
framework, while in contrast the second postulate will prove 
to imply several unexpected features.  

If the universe – all-embracing by name – looks the same 
at all points, in all directions, at all times, this must apply par-
ticularly to the redshift of starlight emitted from sources sta-
tistically at rest with respect to universal coordinates. Accord-
ing to both postulates above, these coordinates x* 

i ≡ (t*, l* 

α
 ) 

are fixed by the following definition:  
The universal spatial coordinates l* 

α are understood to be 
those of a Euclidean space filled with a stationary, homoge-
neous, and isotropic ultra-large scale distribution of matter, 
momentum and energy, while the universal time t* – where t* 
= 0 may stand for ‘today’ – is determined by the condition of 
the constant universal coordinate speed c* introduced above. 
Any asterisk '*' always means universal. 

These universal coordinates are a special representations of 
what is usually called ‘conformal’ time t* and ‘comoving’ 
space r*.  Evidently, they apply to a universal frame, which 
not necessarily has to be identified exactly with the rest frame 
of the CMB as will be discussed later. Making statistical use 
of the Doppler effect, one may always define a preferred 
frame ranging as far as the most distant objects ever observed. 
In principle, already with Hubble´s discovery one could have 
referred to maximal isotropy of the cosmic redshift or, before 
that time, to a mean peculiar velocity zero of stars, though 
over at least extra-cluster distances only. 

In contrast to intervals of the universal coordinates (t*, l* 

α
 ) 

themselves, their approximate local realizations are (d tSRT, 
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d lSRT). These intervals of proper time and length are directly 
measurable within sufficiently small regions, using spectral 
clocks and rods, for example, which are local with respect to 
universal space and time. Both intervals are defined neces-
sarily together according to the line element of SRT in local 
inertial frames 
 d d dSRT SRT SRT

2 2 2σ = −c t l2 . (13) 

To avoid unnecessary assumptions, it is sufficient to under-
stand ‘proper time’ as the display of atomic clocks, and ‘prop-
er length’ as a number of spectral rods, both correspondingly 
affected by gravitational potential and motion.  

The mere definition of universal time t* above already 
presupposes a spatially Euclidean universe, implying that eve-
ry universal line element can be written as a conformal rela-
tion 

 d d d* * * *σ ζSUM SUM
2 2 2 2 2= −c t l{ } , (14) 

where dl* 

2 may stand for dx* 

2 + dy* 

2 + dz* 

2 or for equivalent 
forms. Evidently the general expression of the line element 
(14) is required by postulate II of a constant universal (coor-
dinate) speed of light 

 c l
t

c*
*

*
d
d

≡ = , (15) 

which results from dσ *SUM = 0 and is not given with any form 
other than that above. It is obviously covariant (form-inva-
riant) under Lorentz transformations and only this form al-
lows to maintain the modified definition of a length unit on 
basis of the two-way time of light [Ostermann 2002, 2008b]. 
Dealing with universal distances, such a definition is not only 
convenient but essential for a clear and straightforward math-
ematical treatment (s. [v. Laue 1961] or e.g. [Durrer 2008]). 

In addition, (14) is the simplest of all possible extensions 
leading from special to general relativity theory, if the inten-
tion is to take into account a non-empty universe. In particu-
lar, with the stationary assignment 

 ζ
SUM
* *e= Ht  (16) 

valid from here, the SUM line element is fixed uniquely now, 
where H is another macroscopic constant in addition to c and 
G only. In contrast to any other ‘conformal’ line element, the 
difference is made by the time scalar (16), in that it excludes 
any ‘horizon’ of the background universe. Together with its 
covariant energy-stress tensor Tik

* and all universal conse-
quences to be drawn, the SUM line element (14), (16) does 
not only turn out to be non-singular, but to fulfill postulate I 
of stationarity, because: 

Due to the exponential form of the time scalar eHt*, all rela-
tive temporal changes depend on differences ∆t* = t* – tR* 
solely. This allows to set any reference point of universal time 
tR* = 0 for arbitrary complexes of observation. No matter how 
far in the past or in the future, adapting appropriate units once 
in each epoch, no special reference point tR* – but possibly a 
local direction – of the universal time scale is preferred. 

One may always substitute the universal time according to 
t* ≡ tR*+∆t*. With the legitimate assignment tR* = 0, then 
each isolated occurrence of universal time t* has tacitly to be 

taken for an interval ∆t* only. Therefore, with respect to uni-
versal time t* – but not with respect to local proper time – 
there actually exists a stationary line element of relativistic 
cosmology (it is the combination of both postulates above 
which excludes – among all others – also the SST; after a 
transformation of its coordinate time t ' to a corresponding 
conformal time necessary to fulfill postulate II, there would 
appear an inacceptable singularity in its line element). 

Explicit aspects of the actual stationarity will be shown in 
the following sections step by step, where the stationary uni-
versal line element (14), (16) may finally be written as  

 d e d* * *σ σSUM SRT= Ht . (17) 

The expression dσ*SRT in (17), however, is different from the 
usual line element dσSRT (13) of special relativity in that the 
elements of local proper time and length (dtSRT, dlSRT) have to 
be replaced in (17) by the elements of universal coordinates 
(dt*, dl* ). In contrast to the first ones, the latter are not direct-
ly displayed by atomic clocks or spectral rods, except approx-
imately for times | t* | << TH ≡ 1/H. In particular, the line ele-
ment (17) shows the obvious transition from SRT to SUM as 
a key to the new cosmological model. 

If one had started alternatively without using the above 
postulates I, II, but placing (17) as the evidently simplest an-
satz for a cosmological line element of GRT with a non van-
ishing homogeneous Einstein tensor, one might have included 
SRT as a temporary approximation at times t* ≈ 0 in the 
neighborhood of any arbitrarily chosen reference point of 
universal time set tR* = 0. 

In addition to the features already stated here, relation (17) 
suggests a possible extension (Sect. 2.11), to cover local in-
homogeneities of matter and energy, too. 

 
2.2 The Self-Restoring Validity of SRT 

within Local Inertial Frames 

Although on basis of the stationary line element (17) the 
Maxwell vacuum equations remain valid, natural atomic 
clocks do not tick intervals of universal time dt* but intervals 
dtSRT of local ‘proper’ time. 

According to the basics of GRT, the line element (13) of 
SRT applies approximately within freely falling local inertial 
frames. However, a continuous validity of SRT cannot be 
kept without interruptions. Instead, the observed validity of 
SRT is self-restoring again and again. The reason is the non-
integrability of proper length and time, which has been found 
mathematically by [Einstein 1912a/b/c] himself once trying to 
disprove [Abraham's 1912a/b/c/d] claim SRT to be valid in 
infinitesimal small regions of the gravitational field. Retro-
spectively this might have suggested his final understanding 
of the equivalence principle, here shown to imply the approx-
imate validity in freely falling inertial frames. 

It may be of importance for the actual understanding of 
Einstein’s RT today, that the disproof of Abraham's assumed 
claim had happened before his breakthrough to the ultimate 
equations of GRT some years later [Einstein 1916], where he 
– after Grossmann’s start-up assistance [Einstein & Gross-
mann 1913] – transferred the mathematical apparatus of Rie-
mannian geometry on gravitation. The first one who success-
fully introduced non-Euclidean geometry into relativity theo-



Stationary Background Universe (Dec 21, 2014) – 8 – Peter Ostermann – May 15, 2013 

 

ry has been [Kaluza 1910] (rediscovered by [Stachel 1989]) 
in his pioneering treatment of [Ehrenfest’s 1909] paradox of 
the rigidly rotating disk, the latter intensively discussed at that 
time. The varied genesis of GRT may have been the reason 
that Einstein’s insight into the non-integrability of proper 
length and time apparently passed into oblivion. On the other 
hand, how can this feature go together with Einstein’s equiva-
lence principle, if not as a – repeatedly interrupted – self-
restoring validity of SRT concluded here?  

Since obviously the processes within local inertial frames – 
freely falling like space labs with varying relative velocities – 
cannot stay compatible continuously, deviations from SRT 
behavior might actually increase with time. How does nature 
manage to restore it again and again? To give the impression 
of an uninterrupted macroscopic validity of SRT, it seems 
sufficient that SRT is strictly valid for each process connect-
ing any two quantum leaps, i.e. between emission and absorp-
tion of photons underway in a Michelson interferometer for 
example. Any quantum leaps, however, may imply an appro-
priate adaption of involved proper quantities to restore SRT 
again and again. In the context of the well-known reduction 
of quantum mechanical wave functions, such normalization 
processes are not out of place. 

Now, comparing the local line element (13) within a freely 
falling local inertial frame on the one hand with the universal 
line element (17) ≡ (14), (16) on the other hand, Einstein's 
equivalence principle applies in the form 

 c t l c t lHt2 2 2 2 2d dSRT SRT
2 2− ≈ −! * * *e d d{ } . (18) 

This immediately leads to fundamental relations between uni-
versal coordinates (dt*, dl*) and local proper coordinates 
(d tSRT, d lSRT). Measuring a sufficiently small constant interval 
of universal time dt* using atomic clocks at rest, or measuring 
a sufficiently small constant interval of universal length dl* 
using spectral rods at rest, these measurements will obviously 
result in increasing intervals of local proper time d tSRT and lo-
cal proper length d lSRT , displayed as 

 d dSRTt tHt≈ e * *  , (19) 

 d dSRTl lHt≈ e * *  . (20) 

Because of the non-integrability stated above it is used the 
symbol ‘≈’ and not an equals sign here. Both relations imply 
the effects of the gravitational potential on atomic clocks and 
spectral rods in case of the stationary line element (17), where 
(19) means a relative time dilation with respect to universal 
intervals. Due to the constant universal speed of light c* = c, 
constant intervals of universal length or universal time are ev-
idently present in the wavelengths δl* and the oscillation pe-
riods δt* of free radiation for the time between emission and 
absorption. There do not exist, however, any local standards 
of constant universal length and time. While according to 
(19), (20) constant universal intervals δt*, δl* measured as 
dtSRT, dlSRT temporarily increase with time, the latter if taken 
constant seem to decrease relative to universal coordinates.  

On the other hand, any such constant local proper time in-
tervals – like the oscillation periods of spectral lines at place 
of their origin – do not change with time, of course, when 

measured with spectral ticks of atomic clocks at rest. It is self-
evident that this natural constancy also applies to any constant 
local proper lengths – like the distance of neighboring nodes 
of a standing light wave at the place of the source – when 
measured with spectral rods. Natural quantities together with 
their natural standards are respectively changed by the same 
stationary time scalar ζ * = eHt*. Therefore in the case of local 
physics, the displayed numbers – i.e. the quotients of natural 
quantities and units – will be independent of universal time. 
This can also be concluded from Einstein's equivalence prin-
ciple directly, stating that the influence of the gravitational 
potential is not measurable within freely falling local inertial 
frames. 

Regarding any line element of relativistic cosmology, the 
essential non-integrability of proper length and time is obvi-
ous from the fact that it is simply impossible to write it down 
using both coordinates (tSRT , lSRT) only. 

It makes a decisive difference in the SUM approach 
against the conventional treatment that the term local is not 
only related to space but also to time. In particular, it will be 
shown mathematically below that any local inertial frame 
governed by quasi-SRT if large in time, can only be small in 
space, and if it is large in space it can only be small in time. 
Therefore all SRT concepts like proper distance or proper 
time are limited to regions sufficiently small at least in space 
or in time, what immediately restricts the concept of a ‘cos-
mic proper time’ – presupposed since the first beginnings of 
relativistic cosmology – to comparably small regions of uni-
versal space (s. Sect. 2.10). 

 
2.3 Motion of Free Particles, Galaxies, Clusters 

in the Gravitational Field of the Background Universe 

It is necessary to verify the basic assumption that the sta-
tionary line element (17) is compatible with an average distri-
bution of matter and energy at rest. Therefore, the relativistic 
equations of motion will here be solved for the SUM. The re-
sult confirms an ultra-large scale universe at rest, as well as it 
gives the motion of free particles against this background as 
deduced from  

 δ d *σSUMz = 0 , (21) 

what is called Einstein’s ‘geodesic’ law. The equations of 
gravitational motion resulting from (21) base directly on Ein-
stein’s equivalence principle. In addition, as is well-known, 
the following derivation from the phenomenological kinetic 
energy-momentum tensor  

 KN N
* * * *

i
k

i
kc u u= µ 2 , (22) 

where the individual index ‘N’ may refer to a corresponding 
number density n, applies to the motion of any particle in the 
gravitational field given by all others, too. Bold non-italic 
symbols like KN*i

k ≡ g* K N*i
k or µ N* ≡ g* µ N* always 

include the square root of the negative determinant of the 
fundamental tensor as a prefixed factor only, where in case of 
the SUM gSUM

*
 = e 

4
 

Ht*. Since here is Ei
k = κ Ki

k, the con-
tracted Bianchi identities E*i

k
;k ≡ 0 yield 

 ∂ ∂k i
k kl

i klg* * * * *
N N

SUMK K= 1
2 , (23) 
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where ∂i* stands for ∂ /∂x* 
i. This equation (23) obviously re-

sults in the explicit form 

 
d

d

*

*
* * * *

SUM

SUMu u u gi k l
i kl

σ
= 1

2 ∂  (24) 

though only if a conservation of rest mass according to the 
continuity equation  

 ∂k
kc u* * *

Nµ 2 0e j =  (25) 

is fulfilled there. Except for collision processes, this applies to 
the motion of test particles in any external field.  

Actually, the variation of (21) with respect to the stationary 
universal line element (17) yields as solutions of (24) the 
temporal component of the universal four-velocity u* 

i 

 u c t uHt Ht*
* * * *d

e
d * ( )

0 2 21 0≡ += − −

σSUM

e , (26) 

and the spatial components 

 u x u Ht*
*

* *d e
d * ( )

α α α

σ
≡ = −

SUM
0

2 , (27) 

where u u( ) ( )* *[ ]0
2

0
2≡ ∑ α (α = 1,2,3). Obviously the integration 

constants u( )*
0
α

 are the initial values of the spatial components 
at time t* = 0. From this simple calculation the components of 
the ordinary spatial velocity referring to universal coordinates 
are v * 

α ≡ dx * 
α

 / dt*. Such velocities 

 
v* *

*

* *

* *

( )

( )

e

e

α α α

c
u
u

u

u

Ht

Ht
≡ =

+

−

−0 2 2

0

01
 (28) 

regarded as deviations from the state of statistical rest de-
crease with time. 

Here it may be pointed out that the u* 
i = u* 

i
 (x*i

 ) in (22) 
and (25) are rightly related to a medium like a fluid, whereas 
in (24), (27), (28), for example, u* 

i should actually be re-
placed by U* 

i = U* 
i
 (t* ) related to particles. The transition 

occurs by spatial integration of the original factor µ N* on both 
sides, which in case of particles effectively applies as a δ-
function respectively. 

Only for zero-rest-mass particles like photons where, be-
cause of dσ*SUM → 0, relation (27) implies u( )*

0
α → ∞ , a con-

stant velocity results in the universal speed of light | v * 
α | → c 

directly. On the other hand, for all particles of non-vanishing 
rest-masses this apparently means a deceleration with respect 
to universal coordinates. Therefore – though concluded from 
the stationary line element (17) – even in intergalactic space a 
freely falling inertial frame would not keep on moving uni-
formly with respect to these coordinates. This again implies 
that there is no physical situation where SRT can be valid 
otherwise than locally and approximately only. 

There raises the question how an object leaving any 
Schwarzschild region shall turn continuously to the universal  
 

motion as derived here (s. Sect.s 2.10.2, 2.11 for a corre-
sponding modification of Galileo’s law of inertia). 

The relativistic equations of motion (28) support the idea 
of galaxies statistically at rest in universal Euclidean space. 
This even applies to long-term averages of peculiar motions 
like that of galaxies bound in clusters, for example. Accord-
ing to (28), the special solution describing this situation is 

 v *α = 0  , (29) 

where – here as an exception – a bar means averaging over 
time. This solution (29) is actually that of matter statistically 
at rest, since in the SUM there is no need for the otherwise es-
tablished concept to interpret the same feature as an ‘expan-
sion’ presupposing a ‘comoving’ universal coordinate frame. 
The results (26), (29) show one non-vanishing component of 
the mean four-velocity u i*  = ( u * ,0  0 , 0 , 0), which is 

 u
u

Ht*
*

e *0

0

1= =−  (30) 

implying a universal accelerating time rate of atomic clocks at 
rest. This may have been also approximately concluded from 
(19) in the form dt*/dσ *SRT ≈ e–H

 

t*. 
Evaluating (27), (28) completely, the universal four-veloc-

ity u* 
i may be written in a form analogous to that of SRT at 

last, namely 

 u u
c

c

Ht* * *,
,

e

*

*

0
1

1
2

2

α

α

e j ≡
FH IK

−

−
v

v
, (31) 

where in v v* *2 2≡∑[ ]α
 the summation has to be carried out 

for α = 1, 2, 3 again. Relation (31) is formally different from 
the SRT assignment by multiplication of the reciprocal time 
scalar e–Ht* only, while according to (28) v * 

α is not constant 
here. The result (31) proves the consistency of the relations 
above, since it may be alternatively derived using the defini-
tions of 4-velocity u* 

i ≡ dx* 
i/dσ* and that of ordinary veloci-

ty v * 
α ≡ dx * 

α
 / dt* directly. 

Now, given the stationary line element (17), relation (25) 
yields in case of free particles at rest 

 µ µN N
* * *e= −const Ht3 , (32) 

where evidently 

 µ N
N*
*

d
d

const m
V

= . (33) 

Therefore the rest mass δmN of such a ‘particle’ is constant, 
whether taking it from the universal volume δV* or from the 
local proper volume δV = δV* e3Ht* according to 

 δ δ δm V Vconst
N N N

* * *= =µ µ . (34) 

Here ‘particles’ mean locally bound systems including ideal-
ized galaxies or clusters, for example. The result of constant 
mean rest masses is in accordance with the stationarity of the 
universal matter-energy distribution (though with regard to 
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the energy exchange by radiation or collision processes indi-
vidual universal objects do not obey a rest mass conservation 
law, there may be a statistical equilibrium, s. also 2.8).  

Since given the statistically averaged number density of 
‘particles’ as presupposed independent of time with respect to 
universal coordinates, now together with the constant rest 
masses just derived, also the SUM matter density may be re-
garded statistically independent of time 
. 

2.4 The Energy-Stress Tensor and a Negative Gravitational 
Pressure of Matter Statistically at Rest 

Trying to describe the ultra-large scale universe, it is usual-
ly asked which line element might follow from an assumed 
cosmological energy-stress tensor or from other observational 
facts. Here – the other way round – discussing the relativistic 
principles of cosmology proposed above, it is the question 
which energy(-momentum)-stress tensor follows from the sta-
tionary line element (17) instead. 

Given the corresponding fundamental tensor gik*  = e2Ht*ηik , 
the universal energy-stress tensor Tik* actually proves constant 
in case of the SUM as deduced from Einstein's original equa-
tions (1), and may be written here in the form 

     E Tik c c ik ik
* *= + =

F

H

GGGG

I

K

JJJJ
2
3

1 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

1
3

κ ε κ ε η κ , (35) 

where εc ηik ≡ ρ * c2
 gik* with ρ * = ρc e–2Ht*

 and as a rule, if not 
otherwise stated, a bar means averaging over space. In the 
framework of the SUM, the critical energy density εc ≡ 
3 H 

2
 / (κ c2) is a real constant where κ ≡ 8π G /c 

4. The original 
covariant form of the Einstein tensor Eik*  in (35) above and 
thus the corresponding stationary energy-stress tensor Tik* , 
too, are obviously independent of time, what also applies to 
their contravariant tensor densities E*ik and T*ik after all. In 
this context it may be mentioned that Einstein’s ‘geodesic’ 
law of motion does not only result as usual from the mixed 
form Ti

k
;k = 0 but from the contracted Bianchi identities Tik

;k = 
0, too, where the last would include the constant T*ik explic-
itly. Furthermore, in contrast to T0

0, only T00 seems necessari-
ly positive as stated in [Landau & Lifschitz 1992].  

Remarkably, in the time-independent covariant equations 
(35) the Hubble constant appears via εc only in the quadratic 
form H 

2, what means that given the same mean universal en-
ergy density, solutions of (35) would be conceivable with a 
different sign of H in various regions. 

To apply Einstein’s equations to macroscopic gravitation 
according to the conventional treatment, one may formally 
define another scalar µ µ0* *N *e≡ Ht

 in addition to the density 
given by (32). Then the commonly used mixed form Ti

k* = 
εc e–2Ht*

 · diag(1, 
1/3, 

1/3, 
1/3 ) of (35) looks like the well-known 

purely phenomenological energy-stress tensor 

 P c u u pi
k

i
k

i
k* * * * *≡ −µ0

2 δ . (36) 

Note that inserting p* = 0 into (36), the tensor Pi p
k
( * )* = 0  is not 

the same as K i
k

N*  in (22) of the last section, because the first 
one is that of an idealized ‘perfect-fluid’, whereas the second 

is that of a universal ‘particle’ distribution in its mutual gravi-
tational field. That the latter is the appropriate representation 
immediately reflecting stationarity has been shown above.  

It may remain some small range for modifications in the 
assignment of Einstein’s phenomenological energy-momen-
tum-stress tensor of a perfect fluid, whose provisional nature 
has been already addressed in Section 1.1. Traditionally, a 
generalization Pi

k without asterisks and bars is used to replace 
Ti

k in the mixed form of Einstein’s equations directly, what 
means ‘locally’ with respect to universal scales of space and 
time. This replacement, however, was actually bound to the 
condition p ≥ 0 corresponding to all laboratory experience 
with ordinary matter only. On the other hand, even astrophys-
ical experience can never firmly include the totality of a 
background universe as a whole. Therefore the conventional 
ansatz Ti

k = Pi
k may not necessarily apply to the SUM with-

out any modification.  
Mistaking µ 0*  of (36) for µ N*  in (22) would seemingly con-

tradict the stationarity of the matter-energy distribution stated 
in the previous section. The concept of rest mass, however, is 
tied not at all to uniquely defined quantities, just as the rest 
mass of an H-atom is different from that of proton plus elec-
tron, for example. In addition, Section 3 will show that other 
models make effectively also use of a corresponding modifi-
cation. Now, formally accepting the traditional assignment 

 T Pi
k

i
k* *=  (37) 

instead of Ti k* = eνHt* Pi k*
 (with ν here an appropriate num-

ber) or correspondingly Ti k* = P Wi ik k* *+ , for example, it 
would follow 

 µ ε0
2 2

3
2*

c
*ec Ht= − , (38) 

 p Ht*
c

*e= − −1
3

2ε , (39) 

where it has to be kept in mind that also µ0 0( * )* t =  and 
p t( * )* = 0  are effectively representing unchanged values for ar-

bitrary reference points of universal time, since t* means 
tR* + ∆t* with tR* = 0 again and again.  

In any case, however, relation (39) means the existence of 
a negative universal gravitational pressure which is evidently 
required by Einstein’s equations for a stationary universe. In 
contrast to the ordinary positive pressure p of fluids or gases, 
a negative universal gravitational pressure is not unaccepta-
ble, quite the contrary; in the textbooks of relativity theory 
this has not been considered a physical option for a long time. 
To state it explicitly, however, a stationary universal gravita-
tional pressure pN*  must be negative because: 

Let a subvolume of a large hall filled with ordinary dust be 
separated by a box. Since the situation in the box will stay the 
same after all matter outside the box is removed, this implies 
a positive pressure of the dust because the walls of the box are 
exerting force inwards to bar the dust from diffusion. Now in 
contrast, consider a separate subvolume of a stationary uni-
verse including a plenty of galaxy clusters without peculiar 
velocities. Then there must be a negative pressure equivalent 
to hypothetical walls which in this case had to pull outwards, 
to prevent the homogenous ultra-large scale distribution of 
galaxy clusters inside from massing together due to their mu-
tual attraction, after those outside had been removed.  
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In this context, there also appears some relationship be-
tween the negative gravitational pressure and a local decrease 
of entropy since – the other way round – the well-established 
increasing entropy of ordinary gas is clearly associated to its 
positive pressure causing all well-known diffusion. 

With respect to (36), (38), the phenomenological density 
of matter without the contribution of the negative gravitation-
al pressure may be only µ0*  = 2/3 P0

0*  according to the as-
signment (38) above. Though even taken this matter density 

rather than the full tensor component P0
0* ,  however, it would 

be by far too much regarding the small amount of universal 
matter observed directly or indirectly today. Therefore in 
view of the SUM, there should be in addition an almost ho-
mogeneous part of presently ‘dark’ matter in the universe. 

With the stationary universal energy-stress tensor Tik* on 
hand, it is possible to verify once more the equilibrium of the 
universal matter-energy distribution derived from Einstein's 
‘geodesic’ equations in the previous section. The contracted 
Bianchi identities Ti k

k
;* ≡ 0 imply 

 ∂ ∂∗ ∗
k i

k kl
i klgP P* * *− =1

2 0 . (40) 

Actually, taking the generalization mentioned above, in case 
of an extended object with non-vanishing variable pressure p 
the ‘geodesic’ equations of motion corresponding to (24) can-
not apply to each of its elements independently, except for a 
special kind of ‘free fall’ where  

 u u g pi k
k

i∂ ∂µ
0e j = . (41) 

Thus, a conclusion from µ0*  instead of µ N*  on rest masses of 
‘particles’ is impossible since (41) shows that there is no con-
tinuity equation of matter valid here. Therefore, though a gal-
axy or cluster may be regarded as ‘particles’ in the universal 
gravitational field, this does not apply to arbitrary parts of the 
ultra-large scale matter-energy distribution described by the 
stationary tensor Tik* . 

In spite of these complications, the only non-vanishing re-
lation of (41) in case of the SUM is the one indexed i = 0. In-
serting the corresponding universal quantities µ 0*  for µ 0 and 
so on, however, this relation is fulfilled taking into account 
(30) and (36). For mass-energy with u *α = 0 statistically at 
rest, this yields according to the results of the previous section 

 
d

d
, , ,

*

*
SUM

ui H
cσ

= 0 0 0e j , (42) 

what means it will stay at rest. The same result would follow 
from the alternative ansatz 

 T Pi
k Ht

i
k* *e

*

N= , (43) 

where instead of (36) it is  

 P c u u pi
k

i
k

i
k

N N N
* * * * *≡ −µ 2 δ , (44) 

and instead of (38), (39), but according to (32), now is set 

 µ εN
*

c
*ec Ht2 2

3
3= − , (45) 

 p Ht
N
*

c
*e= − −1

3
3ε . (46) 

The new assignment (43) may be plausible because taking in-
to account (45), (46), the contracted Bianchi identities Ti k

k
;*   

≡ 0 now read  
 P Pi k

k H
c iN N;

* *0= −  (47) 

instead of (40), where the non-vanishing right-hand side ob-
viously would mean a sufficiently ‘small’ modification. For 
universal particles statistically at rest, this again would lead to 
(42). As a result from Ti k

k
;* ≡ 0, this is largely independent of 

isolating a factor eνHt* within Ti
k*  as mentioned above. 

Thus, the feature of an average star velocity uα*  = 0 is con-
firmed by (42) as well as by the absence of any energy flux in 
(35), (37) or (43). It may be emphasized that – in contrast to 
the problematic assignment of the phenomenological ‘perfect 
fluid’ energy-stress tensor to the SUM’s Einstein tensor – the 
solutions (30) or (42) are in case v *α = 0  already unambigu-
ously determined by a direct evaluation of dσ*SUM . 

Besides the conservation of universal mass-energy stated 
in the previous section, the complete conservation laws of 
GRT are in general ∂ k Vi

k = 0, strictly valid for the mixed bi-
tensor density Vi

k = Ti
k + t i

k, which would allow for an ex-
change with the energy of gravitational waves, too. That t i

k, is 
more than a ‘pseudo’-tensor density, but with regard to the 
universal frame a true bi-tensor density of the gravitational 
field, has principally been explained in Section 1.1 above. In 
case of the SUM, here the total matter-energy bi-tensor densi-
ty including that of the gravitational field is 

      V T t ei
k

i
k

i
k Ht* * *

c
*≡ + =

F

H

GGGG

I

K

JJJJ
4
3

2

0 0 0 0
0 1 0 0
0 0 1 0
0 0 0 1

ε . (48) 

In particular, the obvious result V0
0* = 0 holds for Einstein’s 

original definition of ti
k, s. [Einstein 1916], as well as for 

some alternatives, see e.g. [Landau & Lifschitz 1992] or 
[Weinberg 1972]. At first glance it may look strange that the 
total energy density of matter and gravitational field should 
be zero. In the system S ' of integrated coordinates (Sect. 
2.10.1), however, there will be found ′V i k  = ′T i

k
 as another 

result, the latter with non-zero total energy and even fulfilling 
the ordinary conservation laws there. 

Independent of questions caused by the traditional assign-
ment (37), with the presupposed constant number density of 
universal objects, the rest mass conservation stated in the pre-
vious section does not only apply to microscopic particles but 
also to gravitationally bound systems up to galaxies or even 
clusters. Therefore – regarding those structures statistically at 
rest – this means a conservation of universal mass-energy, 
too, thus corresponding to the evidently stationary covariant 
energy-stress tensor (35) or its contravariant density immedi-
ately. The conventional perfect-fluid interpretation based on 
the time-dependent mixed tensor Ti

k, however, might account 
together with the bi-tensor ti

k of the gravitational field for ‘lo-
cal’ processes of emergence and disappearance instead. 
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2.5 Time Independence of Both  
Hubble Constant and Redshift 

The following deduction will show that in spite of the 
time-dependent scalar ζ*SUM (16) the line element (17) proves 
stationary again. In particular, the universal redshift of galax-
ies as the fundamental observational fact of cosmology is 
found independent of time. This feature then also applies to 
all other quantities which are functions of z like the apparent 
magnitude of SNe Ia used as standard candles, for example, 
or naturally to the Hubble constant H in the SUM framework 
itself. 

Starting from the assumption that – according to the solu-
tion (29) in Section 2.3 – galaxies are statistically at rest with 
respect to universal coordinates, now the redshift  

 z ≡ −
λ
λ

A

E
1  (49) 

will be calculated in complete analogy to the well-known 
gravitational redshift in local fields, where the indices ‘E’, 
‘A’ mean emission or absorption respectively. 

As usual, consider the crest of a light wave emitted at uni-
versal time tE* anywhere at a distance l* in the Euclidean 
(‘comoving’) space and arriving at universal time tA*. Then 
the following crest, emitted at the same place as before but at 
time tE* + δt*, will arrive at tA* + δt* because of the constant 
universal speed c* = c of light. This means that the interval 
δt* – which is nothing but the oscillation period τ 0* of prop-
agating starlight with respect to universal time t* – has been 
transported and kept unchanged over an intergalactic distance 
l* = c ∆ t* where ∆ t* ≡ tA* – tE*. 

On the other hand, a proper time interval τ 0 of a natural 
atomic clock at rest is related to the corresponding interval 
δt* = τ 0* of universal time according to (19). Hence at the 
time tE* of emission and at the time tA* of arrival, the corre-
sponding proper time intervals are 

 τ τA/E
A/E= 0

* *
eHt   (50) 

respectively. With regard to relation λ = cτ for wavelength 
and period of light, it follows immediately that the corre-
sponding intervals of proper length and time will be different 
in a proportion 

 
λ
λ

τ
τ

A

E

A

E
= = e H t∆ *

, (51)  

where  
 ∆t l c* */=  (52) 

is just the positive transit time of extragalactic light. Obvious-
ly, the result (51) does not depend on the single absolute val-
ues tE* or tA* of universal time, but only on their positive dif-
ference ∆ t* and the constant H. This is one more detailed ex-
ample fulfilling the postulate of stationarity because after hav-
ing inserted tA* = tR* and tE* = tR* – ∆t* into (50), the physi-
cal result (51), (52) prove the non-occurrence of the arbitrary 
reference time tR* directly.. 

So far, though, τ E in (51) is only the proper time interval at 
the time tE* of emission whereas τ A is a proper time interval 

at the time tA* of absorption. But the actual question is to 
compare the oscillation period τ A with that oscillation period 
τ 0 of new spectral radiation of the same type both emitted at 
place and time of absorption. It is obvious, however, that with 
respect to local proper time – in contrast to τ 0* – the oscilla-
tion period of one particular spectral line is τ 0 = τ E = constant 
at place and time of its origin. This is a direct consequence of 
Einstein's equivalence principle. Using natural atomic clocks, 
the same statement would be a mere tautology, because the 
design of those clocks is just based on this constancy. Since 
measuring means comparing, the common constant factor 
eH

 
t R* which would appear in (50) cancels out because dis-

played on clocks is the quotient of measured natural quanti-
ties and corresponding local natural units only, which are al-
ways changed at the same rate 

Now, inserting the ‘infinitesimal’ wavelengths λ A/E = cτ A/E 
according to (51) into (49) respectively, the redshift parame-
ter z is found completely independent of time for starlight 
emitted from sources at rest, 

 z l zHl c c
H= =− +⇔e

*/ * ln1 1b g , (53) 

where l* = c ∆ t* is the covered universal distance, after all. 
Therefore, to get a simple explanation for the redshift of gal-
axies it is sufficient to make the difference between proper in-
tervals (δ tSRT, δ lSRT ), and universal intervals (δt*, δl*) of time 
and length according to (19), (20). Not only the redshift, but 
also the local time dilation is clearly confirmed by the SNe-Ia 
measurements quoted in Section 4 below. 

Now both relations (53) – since applying to sources statis-
tically at rest – actually prove the physical relevance of uni-
versal spatial coordinates. This means, in addition to intervals 
of local 'proper' length dlSRT, the quantity l* is a physical dis-
tance since it is an immediate universal measurand deter-
mined by time-independent values of z. Thus, the SUM 
makes the difference to all other flat space models of GRT. 
The striking proof of stationarity according to (53), of course, 
is clearly what was aimed at by introducing the exponential 
ansatz for the universal time scalar (16).  

On the other hand, it is usually concluded from (20) that 
fixed values of l* should mean increasing proper distances, 
what indeed is suggesting the universal coordinates as 
‘comoving’ ones. As already mentioned above and will be 
explicitly shown in Section 2.10, however, any proper dis-
tances are inappropriate to cover the universe. In view of the 
SUM, the concept of literally ‘comoving’ coordinates there-
fore seems rather misleading. For example, the stationarity of 
(53) stands also in clear contrast to the SST, where – to avoid 
any confusions again – the redshift parameters would be of 
the form z = z0 (l*α) eHt

 
', thus depending on time in the ‘ex-

panding universe’ presupposed there. 
Concerning an unexpected problem of relativistic cosmol-

ogy, it may be stated already that there is a subtle but far-
reaching difference between a time-dependent conventional 
Hubble parameter and the significant Hubble constant occur-
ring in (53). This will be cleared up in a general FLRW con-
text, s. Section 2.9 below. 

Now, from the quantum mechanical energy-frequency rela-
tion for photons – but also deducible from classical electro-
dynamics in GRT – and with 
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 ν νE A≡ +1 zb g   (54) 

according to (49), the extended form (53) of Hubble's linear 
approximation shows that the redshift also applies to photon 
energies as 

 δ δε εA E= −e Hl c*/ . (55) 

Re-substituting l* by c ∆ t* here, the cosmic redshift apparent-
ly requires the energy of free photons to decrease relative to 
local absorbers with universal time. Such a time-dependent 
energy loss of free photons might look like a violation of an 
overall energy conservation, but – given a stationary universe 
– with respect to ultra-large scales it is not. In this case, with 
statistically constant values of l* relation (55) may be under-
stood a stationary energy loss affecting the whole of free pho-
tons respectively. Its mathematical form is exactly that of the 
familiar laws of ordinary attenuation what, amazingly, would 
include the hypothetical absorption once assumed by [Olbers 
1823] in his proposal to solve the famous paradox at the be-
ginning of modern cosmology. The main objection made 
against Olbers‘ absorption hypothesis will be taken up in Sec-
tion 2.8, and questioned essentially or even disproved in Sec-
tion 5 at last.  

Furthermore, relation (55) may be also regarded as com-
pletion of both relations (19), (20) in that it affects mass as 
the third basic quantity of physics. In this context, on the one 
hand it has to be taken into account that statements about ho-
mogeneously distributed matter at rest are not applicable 
straightforwardly to the energy of propagating photons. But 
on the other hand, the energy differences of atoms at rest be-
fore and after emission, naturally agree with the energy of the 
corresponding photons at place and time of their origin. In 
any case, however, a relation corresponding to (55) does nei-
ther apply to the rest mass of particles constituting cosmic 
rays nor to that of galaxies, for example, which all are con-
served according to (32). 

Altogether, with respect to universal coordinates – now 
measurable by their constant redshift parameters according to 
(53) – and except for peculiar motions or any processes of re-
formation, galaxies as well as other universal objects may sta-
tistically stay where they are. 

 
2.6 The Stationary Magnitude-Redshift Relation 

Given a universal object (U) of the absolute radiation pow-
er L U* at a constant distance r* with respect to universal co-
ordinates, the SUM implies the apparent luminosity 

 I L
r

r
RHU

U*
*

*
e

*

=
− +

4 2

2

π

κb g
, (56) 

which is the bolometric intensity of the radiation observed per 
square unit and locally measured per unit of proper time. Here 
from the redshift relations (53), (55), a first factor e–r*

 

/
 

RH = 
1/ (1 + z) – with RH ≡ c/H – results as usual by application of 
the quantum mechanical energy-frequency relation of pho-
tons, and a second factor e–r*

 

/
 

RH from the relative dilation (50) 
of the local proper time. Furthermore, taking into account 
possible effects of attenuation like extinction, absorption, 
scattering, or obscuring, there is a corresponding coefficient κ 

in (56) which is set constant here, though applying to spectral 
distributions it may be taken a function κ (ν ) of frequency if 
necessary. Obviously κ / RH corresponds to the reciprocal of a 
mean free path of the respective radiation. Inserting 

 r R zH
* ln= +1b g  (57) 

taken from (53) leads to 

 I z L
R

z z
H

U
U*
*

lnb g b g b g= L
NM

O
QP+ ++

−

4
1 1

2
1

2
2

π

κ
 . (58) 

This relation is neglecting any ‘local’ cosmic evolution and 
does not yet take into account thinkable effects of inhomoge-
neities or any systematic peculiar flow of our cosmic envi-
ronment. To compare the result (58) obtained here with the 
SNe-Ia apparent magnitude-redshift data in Section 4 directly, 
it has to be converted to the distance modulus 

 m M d− = +
F
HG
I
KJ5 25log L

*

Mpc
 , (59) 

where m is the apparent magnitude, M represents an appropri-
ate value for the absolute standard brightness of e.g. SNe Ia, 
and dL* is the luminosity distance defined by 

 d r zL
I

R
r

HL
* *

*

*

*

e≡ = +U

U4
21

π
b g

κ

 , (60) 

which then may be written as a pure function of redshift 

 d z R z zHL
* lnb g b g b g= + +

+
1 1

1 2
κ

 . (61) 

Inserting this into (59) yields 

m M z z RH− = + + + ++ F
HG
I
KJ5 1 1 25 51

2log ln log[ ]b g b g
κ

Mpc
(62) 

Since for sources at rest in universal (‘comoving’) coordinates 
the redshift parameters z are independent of time, so are the 
magnitudes and all other quantities, too, which are functions 
of z. It is relation (62) for the distance modulus which will be 
shown in Section 4.2 to fit the SNe-Ia magnitude-redshift ob-
servations on universal scales. That this accordance applies 
straightforwardly in the high redshift range z > 0.1, is just re-
flecting the intention that (17) should describe the universe on 
ultra-large scales where it is justified to assume the averaged 
densities to be homogenous and isotropic. More details and 
possible effects due to a local Hubble contrast δH/H or to 
dimming by a small amount of intergalactic ‘gray dust’ will 
be explicitly addressed in Section 4, too. 

In particular the distance modulus is of fundamental inter-
est for each cosmological model in question, since it estab-
lishes a nearly unobjectionable relation between the directly 
measurable values of the apparent magnitudes m and the red-
shift parameters z. It may be also remarkable in this context, 
that the SNe-Ia data did not prove any significant cosmic evo-
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lution for a long time, thus indicating a self-restoring validity 
of local physics again. 

 
2.7 ‘Dark’ Matter and the Ultra-Large Scale Distribution of 

Universal Objects as a Function of z 

The difference between the estimated universal matter den-
sity and its the theoretical value, as stated in Section 2.4, is 
essentially reduced taking into account some ‘dark’ matter 
which is indirectly observed inside galaxies and clusters or by 
gravitational lensing so far.  

Now in view of the SUM, a still remaining deficit might be 
explained by an additional contribution of a sufficiently ho-
mogeneous background µ background*  of that ‘dark matter’, too, 
where the homogeneous part (hDM) may be associated to 
what is called ‘dark energy’ today. All that ‘dark’ matter 
would not necessarily consist of only one fraction of particles, 
but there may be various components also including unseen 
macroscopic objects with an effectively transparent distribu-
tion.  

As is well-known, the universe seems irregularly struc-
tured by filaments, superclusters, voids, and walls, interfused 
with corresponding densifications of ‘dark’ matter and an In-
ter-Galactic Medium (IGM). According to the tentative ap-
proach considered in parts of Section 2.4 – though in contrast 
to the conventional view – the main contribution to universal 
matter might exist in form of a ‘dark’ background. Except for 
field galaxies, most of other ones seem gravitationally bound 
to dark-matter halos of clusters with an Intra-Cluster Medium 
(ICM), where hot gas is emitting X-ray radiation. Several 
types of galaxies seem dominated by dark-matter and other-
wise composed of stars and various amounts of an Inter-
Stellar Medium (ISM) primarily containing cosmic rays, gas, 
or dust. While stars are the sources of stellar radiation, dust 
clouds seem the main source of (far-)infrared radiation. Ac-
cording to such a tentative straight SUM approach, it has to 
be taken into consideration that ‘dark’ matter may be the main 
source of a universal microwave radiation, where – in contrast 
to the mm-range of the non-Planckian Cosmic Infrared Back-
ground (CIB) – what is called ‘CMB’ would be only one part 
of it. A theoretical distribution of universal objects U may be 
roughly estimated here as a function of z.  

Considering an idealized uniform number density n* of 
homogeneously distributed objects like stars, galaxies, qua-
sars or clusters, for example, the number of them included 
within a spherical shell between r* and r* + dr* is  

 d d d* * * * * *N n V n r rU U U= = 4 2π  (63) 
with 

 n
MU

* cU

U
=

Ω ρ
, (64) 

where as usual Ω U is the parameter of a mean matter density 
given by µ U* ≡ Ω U ρc , and M U the mass of a typical object.  

Inserting (64) as well as r* and dr* taken from (57) into 
(63) yields 
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d
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+

4
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3

2
π b g

b g   (65) 

not yet taking into account any effects of possible absorption, 
selection, or local evolution. The total number of respective 
objects is NU = ∞ as easily verified by integration. This natural 
result corresponds directly to the concept of the SUM, where 
the underlying stationary line element (17) does not imply 
any horizons of the universe as a whole. 

The idealized distribution (65) shows a flat peak at zpeak = 
e 

2
 – 1 ≈ 6.4 while it is approximating zero in the limit z → ∞. 

The value zpeak , though, seems clearly above the observed 
maximum at zobserved ≈ 2 (s. Sect. 5.2) of Quasi Stellar Objects 
(QSOs /quasars). However, the steep decrease of the QSO dis-
tribution in the interval 2 < z < 4 to almost zero as shown in 
[Schneider et al. 2010], for example, does not necessarily 
mean a steep decrease in the actual number density, since 
there is implied a selection bias due to a magnitude limit of 
about 20.2 mag. In particular Section 5.2 will come back to 
this subject.  

Summarizing the various aspects, the universal ‘dark’ mat-
ter distribution may be similar to a fluid medium of high vis-
cosity filling all the space, though with local overdensities in 
form of bulges, halos or clusters gathering stars and galaxies, 
while in huge seeming voids between them the density is low 
but yet high enough to make the dominant fraction of univer-
sal matter and energy. Besides the well-known forms of stel-
lar and interstellar or intergalactic matter there might be, in 
addition, two main sorts of that ‘dark’ matter, one of them 
consisting of non-baryonic particles like possibly e.g. ther-
malized neutrinos, the other one consisting of unknown bary-
onic objects cold and small enough to be ‘invisible’ for tele-
scopes, both making up a universal non-lensing background 
together with its local inhomogeneities. 

 
2.8 Mean Radiation Density from Thermal  

Sources in the Universe 

In a stationary universe there is necessarily a stationary 
distribution of temperature. Its mean value should be largely 
determined by that of the homogeneously distributed part, 
while local DM inhomogeneities may be of only approxi-
mately the same temperature. 

The SUM order of magnitude for mean bolometric flux 
densities FU* coming from remote universal objects like gal-
axies, halos, or clusters may be roughly estimated now. It is 
appropriate to start from 

 d cos d* * *
UF I NU U= ϑ , (66) 

where d NU* = n U* dV* has to be written in spherical coordi-
nates leading to 

 d d cos sin d d* * * *2 *
/

F I n r rU U U= ⋅ z z
−

ϑ ϑ ϑ ϕ
0

2π

π

π
 (67) 

as an integration over the hemisphere what yields 

 d d* * * *2 *F I n r rU U U= π . (68) 

After insertion of IU*(z) from (58) and r*2
 dr* according to 

(57) again, this relation reads 
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 d d* * *F R n L z

z
HU U U=

+ +
1
4 1 3b g κ  (69) 

with LU* the mean absolute radiation power of a typical uni-
versal object U , while their average number density nU* is 
given by (64) with MU the mass of a typical member. Integra-
tion of (69) leads as an average flux density coming from the 
sources with universal redshifts between z1 < z < z2 : 

 F z z
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Correspondingly, the total flux density from all point-like U-
objects in the infinite universe is 

 F
R L

M
H

U
U* c
*

U
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=
+

1
4 2

ρ
κb g Ω . (71) 

In spite of an infinite number of objects U , the intensity (71) 
is obviously finite and, again, independent of time. According 
to Stefan-Boltzmann's law, the radiance B*U

SB of any Black-
Body (BB) radiation at an absolute temperature Θ U is 

 B k
c h

U
*SB U= 2

15

4 4 4

2 3
π Θ

 . (72) 

If there was a representative special sort U of objects , a com-
parison of BU*SB with the mean radiance BU* ≡ FU*/π as tak-
en from (71) shows that an equivalent black body radiation 
would be of an effective temperature  
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where X U means the corresponding mass-to-light ratio ac-
cording to M U/L U* = X U · M ⊙ / L⊙ in units of the sun. Thus, 
Olbers' paradox is solved in the SUM framework even for κ = 
0, what means without taking into account ordinary extinction 
yet. It is unnecessary to assume any ‘big bang’ here. 

In addition to relation (71) which approximately may also 
apply to superclusters, filaments, or walls if these are suffi-
ciently far away, now corresponding to (56) the local intensity 
IU (here without an asterisk) at the surface of an idealized 
spherical gravitationally bound universal object may be set 

 I
L

R
U

U≡
4 2π U

 (74) 

with RU an effective radius. In case of L U = L U*, a compari-
son of (71) and (74) yields a mass-to-radius relation, which in 
general reads 
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b g
Ω

U

 .  (75) 

Remarkably, already an unpretentious tentative approach 
based on the results derived here, will show some unexpected 
relationship with observations in Section 5.2. There will also 
be taken into consideration that κ may not only depend on or-
dinary extinction but on obscuring by at least partially opaque 
spheres. Therefore the attenuation coefficient may be split up 
into 
 κ κ κ= +U U , (76) 

where the last summand would correspond to an additional 
extinction by non-U objects or other matter distributions. 
Now for idealized spherical universal objects of constant ab-
sorptivity α U it would apply 
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, (77) 

where α U may be associated to an effective cross section 
α U · π RU

2. This leads from (75) to 
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Obviously the expression in square brackets of (78) has to be 
positive what means FU* < IU for α U = 1. In general an ab-
sorptivity or opacity α U (ν ) = 0 means completely transpar-
ent, and α U (ν ) = 1 completely opaque structures. 

Given that a distant spherical source has been emitting 
some grey-body radiation of spectral distribution β U ρ BB with 
β U a constant emissivity – where in this case it is β U = α U 
corresponding to the absorptivity in Kirchhoff’s law – then 
coming back to (69) it is possible to extend this relation for 
the observed spectrum. At first, analogously to (74) with L U 
replaced by L U* and IU by β U · π BU* 

SB it is 

 L B RU
*

U
*SB

UU= ⋅ ⋅β π π4 2 , (79) 

while the bolometric radiance of non-polarized thermal radia-
tion (72) is the integral value of 

 B c dU U U
*SB

E,=
∞z4π
0

ρ νν Θ . (80) 

In this context ρ means the Planck spectrum where ν U , Θ U 
are frequency and temperature of the corresponding radiation 
at place and time of emission. Inserting (79) with (80), (64), 
and (77) into (69) where κ is reduced to κ U yields 
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For the spectral density of a redshifted BB radiation it is  

 ρ ν ρ νν ν, ,U U U
d d UΘ Θ/ 1 4

1

1
+ =

+
z

zb g b g
, (82) 

since the emitted frequency has to be replaced by ν U = 
ν (1 + z) according to (54). Taking this into account in connec-
tion with 

 B F
U

U
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*
*d

d
≡ 1

π
 (83) 

according to the identity FU*/π ≡ BU* again, relation (81) 
may finally be written as  
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what is no longer a grey-body spectrum, of course. According 
these results, considering the observation of distant thermal 
sources in the universe, the influence of redshift has to be tak-
en into account. 

Before coming back to relation (84) in Section 5.4 again, 
now a natural question is whether there may be some radia-
tion of non-resolvable sources, too. From the huge amount of 
‘invisible’ matter stated in Sections 2.4, 2.7, might come a 
temperature radiation making most of the CMB. Keeping in 
mind that unknown forms of homogeneously distributed 
‘dark’ matter should make up most of the critical-density 
needed for the SUM line element deduced in Section 2.1, 
such a radiation should actually exist and it should be of BB 
type. Apparently a plausible reason for such a feature is: 

Consider an empty unheated space capsule in form of a 
hollow sphere which is at a sufficiently large distance from 
localizable radiation sources. As a consequence of all the ra-
diation being absorbed and emitted, the walls of the capsule 
may reach a constant temperature as shown in relation (73) 
above. If a fictitious observer inside this capsule drills a ficti-
tious hole into the wall, this observer will be in the situation 
of a physicist primarily measuring the cavity radiation of the 
stationary universe enclosed outside the sphere. 

With regard to (73), taken a tentative mean value XU ≈ 10 
for the mass-to-light ratio of the universal energy-matter dis-
tribution with respect to its critical density, the effective tem-
perature of the corresponding radiation would result near the 
temperature of an equivalent black body of 3 K roughly. This 
seems appropriate order of magnitude straight off, though the 
problem remains how nature might accomplish the micro-
wave thermalization in detail. It would be one more strange 
coincidence, however, which seems hardly a matter of pure 
chance. In any case, a black test-object under the only influ-
ence of the stationary universal radiation apparently would 
cool down or heat up to about such a temperature. 

Therefore it seems a suggestive attempt to question the 
CMB possibly radiated from distant unresolvable spherical 
sources in radiation equilibrium with itself. From (71), (79), 
and (77), it follows that the mean radiance BU* ≡ FU*/π is 

 B BU
* U

U

U *SB
U=

+
β
α

κ
κ2b g . (85) 

Replacing κ according to (76), however, shows that given 
constant values β U = α U of ‘grey’ sources there cannot be a 
stationary equilibrium for pure redshifted thermal radiation. 
An exception would be the unrealistic case κ = κ U → ∞ of an 
almost completely microwave-opaque medium, which is def-
initely excluded, however, by quasar observations in the mm-
range, see e.g. [Haas et al. 2006]. Thus, in the SUM frame-
work, there should be some additional contribution to the 
emissivity β U of universal CMB sources.  

It may be remarked in addition, that without redshift there 
would lack the summand “2” in the parentheses of (85). Then 
even for only one single sort of thermal sources like stars, 
with β U = α U and κ = κ U, there would be that unsettling bright 
night sky, resulting from (85) in B*stars = B*sun

SB as already 
concluded in Olbers’ paradox once. 

Now, taking into consideration that, given a frequency-de-
pendent emissivity β SMB (ν E ) for a stationary microwave radi-
ation at a constant mean temperature Θ DM , the locally emit-
ted radiation itself has not necessarily to be of simple grey-
body type, the following composition  
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where  
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would lead to the expected result. Here, according to (54), ν E 
= ν (1 + z) is the frequency of the SMB radiation at place and 
time of its origin. In fact, it is easily verified that in case of 
κ = 2 an integration of (86) yields exactly Planck’s law 
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. (88) 

The ansatz in (86) where the coefficient κ is still dealt with as 
a constant though β SMB (ν E ) is set a function of frequency, 
takes preliminarily into account that emission is a local effect 
where even microwave synchrotron radiation may be in-
volved, while absorption happens all the way from distant 
sources to the observer. Therefore this ansatz may be one 
among others leading to approximately the same result. Here, 
however, it is primarily to show that the SUM is well compat-
ible to the existence of some SMB radiation of BB character. 

Comparing the local radiance dBSMB*local in a shell of 
thickness dr* to the local attenuation dASMB*local, the first is 
found from (86), (87) after re-substituting z according to (53) 
and then setting r* = 0 , ν = ν E as 
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resulting in 

 d ' ' d
SMB
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B B r
RH

= 4 SMB . (89b) 

Remarkably, the factor “4” on the right-hand side of (89b) 
seems to result exactly, though only found by numerical inte-
gration (‘=’) so far. On the other hand, the effective total at-
tenuation of the SMB radiation (88) is due to local absorption 
plus local redshift 
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resulting in 

 d ( ) d
SMB

SB* local *
*

A B r
RH

= +2 κ SMB .  (90b) 

Now, unexpectedly in these details, if given the solution 
above κ = 2 again, there would be an energetic equilibrium for 
emission and total local attenuation in the same shell 

 d dSMB SMB
* local * localB A= . (91) 

This, however, seems to imply a strange consequence. The 
factor (2 + κ) may be regarded something like an effective ‘ex-
tinction coefficient’ κeffective , where according to (56) its first 
summand “2” clearly originates from redshift. As stated be-
fore, one part is caused by local time dilation and the other 
part by the energy loss of photons. 

Furthermore as a generalization, this result (91) would 
even suggest the possibility of a tentative answer to the ques-
tion, where the energy of any redshifted photons might be lost 
before they are absorbed anywhere in the universe. In view of 
the SUM – here presupposed naturally – there must be a sta-
tistical energy re-cycling from radiation to stars to keep them 
shining, though not forever the same.  

As seen in (71), for example, according to the SUM the 
flux density coming from sources all over the universe is fi-
nite and independent of time. Therefore even in case of an en-
ergy loss without traceable re-cycling governed by a continui-
ty equation, there would be a stationary overall statistical dis-
tribution of radiation, though without detailed information 
about how the radiation losses turn back to the sources. On 
the other hand, probably most of the starlight seems already 
absorbed by ordinary matter building new stars or returning to 
SMOs in galaxies, for example. 

After all, because of Heisenberg’s uncertainty principle 
and the Bose-Einstein statistics any attempt would fail to treat 
all photons of the background radiation as mere particles on 
traceable ways from emission to absorption across the uni-
verse. Furthermore, in a lively – locally non-isothermal 
though otherwise stationary – universe, what is called CMB 

has not to be the only background radiation. Section 5.4 will 
come back to this issue. Various additional contributions – as 
for example the CIB overlapping the CMB in parts – will be 
also addressed there. 

 
2.9 Transformation of the SUM Line Element to the  

Corresponding FLRW Form 

To directly compare the stationary SUM line element with 
today's CCM in Section 3 below, it is convenient to rewrite 
(17) in a traditional FLRW form which – given spatial flat-
ness and keeping l*α the universal (‘comoving’) coordinates – 
may be written here as 

 d ' d ' d *σ
FLRW
2 = −c t a l2 2 2 2 , (92) 

where a ≡ a(t ') is the general scale factor. Obviously t ' is the 
FLRW coordinate time which will be referred to as the inte-
grated coordinate time, since it is given by direct integration 
of (19) after having replaced d tSRT by dt '. and the sign ‘≈’ by 
‘=’. This replacement is necessary because the local intervals 
of proper length d lSRT and proper time d tSRT are not integrable 
without changing their character. The integrable FLRW time 
t ', though, cannot be understood as a valid ‘cosmic proper 
time’, otherwise the expression a2

 dl*2 of (92) had to be iden-
tical to dl 

2
SRT . If in the valid relation 

 d dSRTl a l≈ * ,  (93) 

however, an equal-sign ‘=’ was used instead of the approxi-
mate-sign ‘≈’, the whole relation (92) would be nothing but 
the line element of SRT itself – whose Riemann, Ricci, Ein-
stein tensors and therefore the entire universal mass energy 
density would vanish to zero. There are intrinsic limitations of 
proper length and time as consequences of this necessary dis-
tinction. 

Now a determination of the stationary scale factor aSUM 
can be done by simply transforming the universal time t* to 
the integrated quasi-proper time t ' or T ' ≡ TH + t ' where TH ≡ 
1/H without thereby changing any physical results, of course. 
Using the relation 

 t HT'
H

* ln≡ c h  (94) 

found from (19) by direct integration as mentioned above, a 
corresponding coordinate transformation of (17) yields the 
stationary FLRW-form 

     d ' d d * * d *SUMσ SUM
2 = − +c T' a r r2 2 2 2 2 2Σe j , (95) 

where r* is the radial distance and dΣ * the element of a Eu-
clidean spherical surface in universal (‘comoving’) coordi-
nates. Then the SUM scale factor  

 a HT' Ht'SUM ≡ ≡ +1  (96) 

equals the stationary time scalar ζ *SUM (16) as is obvious 
from (94). In contrast, the SST scale factor aSST = e 

H
 

t
 
' would 

result in a horizon problem – corresponding to a mathemati-
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cally small, but physically essential difference – which in 
view of the SUM is regarded an unacceptable feature. 

The apparent singularity of (95) at T ' = 0 cannot disprove 
the universal SUM stationarity found in the previous sections, 
because: According to the covariance of GRT, the alternative 
FLRW representation (95) must yield the same physical re-
sults as the original stationary line element (17) of the ultra-
large scale background universe. It is easily verified, for ex-
ample, that from (95) the exact Hubble relation (53) holds in 
its time-independent form, too. In fact, taking into account the 
FLRW coordinate velocity of light c ' = c/aSUM, the covered 
radial distance l* ≡ lA* – lE* between the time of emission t'E 
and the time of absorption t'A is 

 l c t c
H

Ht
Htt

t
*

'

'
A
'

E
'' ' ln= =z +

+
d

E

A
1

1
. (97) 

From this result, calculating the universal redshift in mathe-
matical analogy to the original derivation done by [Lemaître 
1927/31], or e.g. [Weinberg 1972], the parameter z is found 
the same again as in relation (53) of Section 2.5 above, keep-
ing the full stationarity of the magnitude versus redshift rela-
tion, the distribution of galaxies, and the mean radiation den-
sity as well. Thus it may be emphasized here, that this sta-
tionarity is a coordinate-free statement resulting from the uni-
versal line element (17) as well as from (95) now, or even 
from (104) below, for example. 

To argue along the traditional lines of relativistic cosmolo-
gy, the stationary ‘deceleration’ parameter defined as q(t ') ≡
−a a a/ 2 is found qSUM ≡ 0 as it must be (some more remarks 
in 2.13).  

In contrast, however, since the conventional Hubble pa-
rameter Hc(t ') ≡ /a a is yielding the time-dependent value 1/T ' 
in case of the SUM, it might be confusing to have found the 
stationary redshift (53) actually independent of time. There-
fore, it seems necessary to show explicitly, that in general the 
significant FLRW Hubble parameter is Hs(t ') ≡ a , what – 
given the stationary scale factor aSUM ≡ HT ' ≡ 1+Ht ' – actual-
ly means a true Hubble constant Hs-SUM = H again.  

In view of far-reaching consequences this is shown in more 
detail now. With regard to the FLRW-form (92), the defini-
tion (49) of redshift z ≡ λ A / λ E – 1 may be transferred to 

 z a t
a t

a
a t

a
a t≡ − ≡ ≈( ' )
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E

AE

E

1 ∆ ∆ , (98) 

where a dot means differentiation with respect to t'. Since 
light propagates according to d FLRWσ = 0  and a local ele-
ment of proper length is assumed to be ∆l' ≈ a ∆l*, it is 

 ∆ ∆ ∆ ∆t a l
c t l

c
' *

or ' '
≈ ≈ . (99) 

Inserted both into (98) it follows at first Hubble’s law in its 
significant form 

 cz a l H l≈ ≡* *s∆ ∆ , (100) 

as well as approximately the same law in its conventional 
form 

 cz a
a l H l≈ ≡' 'c∆ ∆ , (101) 

where according to (99) the expression ∆l' ≈ c ∆t' is common-
ly regarded the ‘proper’ distance to the light source.  

Even in view of traditional cosmology, however, the con-
ventional assignment of the Hubble parameter Hc on the right 
hand side of (101) is misleading, because with respect to 
‘comoving’ coordinates it is not the proper distance ∆l' which 
is presupposed to be independent of time, but the universal 
('comoving’) distance ∆l* instead, thus clearly confirming re-
lation (100). Independently of the respective scale factor a(t’ ) 
this means the significant assignment Hs ≡ a  after all. 

 
2.10 The Intrinsic Limitations of Proper Length  

and Proper Time 

Though the SUM stands for a stationary ultra-large scale 
background universe, the FLRW form (95), (96) of its univer-
sal line element (17) does no longer look stationary at all. In 
spite of the time-independent redshift verified in the last sec-
tion, it seems that at the negative Hubble time t H ' = –TH (i.e. 
T ' = 0) all proper lengths d lSRT had been zero, all proper den-
sities infinite, and therefore the whole universe a mere singu-
larity.  

Today at t* = t ' = 0 , the time scalar ζ * as well as the 
FLRW scale factor a are usually fixed to the value 1 by the 
choice of appropriate units. This choice is a need according to 
the approximate validity of SRT in our freely falling local re-
gion of space and time.  

But consequently, SRT requires this scale factor to be 
adapted to that value 1 again and again, whereas pure GRT 
would obviously require different values at different times. In 
the SUM framework this implies an eternal struggle of self-
restoring local SRT against strict universal GRT. Here might 
appear in outlines an interplay of evolutionary and revolu-
tionary processes instead of any ongoing expansion of univer-
sal ‘space’ as concluded from an overstrained concept of 
proper length. It has been shown in Section 2.2 that without 
the self-restoring aspect, SRT could not effectively stay valid 
since any infinitesimal Lorentz transformations are not inte-
grable in gravitational fields.  

Within the SUM framework the proper-distance relation 
d lSRT ≈ (HT ' ) dl* taken from (93), (96) can only apply on 
scales which are local with respect to space and time. Accord-
ingly the FLRW coordinate time t ', T ' ≡ TH + t ' cannot be – or 
at least, has not necessarily to be – understood as one uniform 
proper time valid all over the universe.  

In analogy, the limited local validity of SRT at different 
regions of the universe – with its own approximate proper 
time each – corresponds to the fact that although a perfect 
spherical surface is seen approximately flat at each point, the 
respective contact planes are not the same. In spite of the 
strong concepts of SRT locally valid of course – as may even 
also be seen in constant periods and radii of the planetary or-
bits both measured by means of atomic clocks – it is not justi-
fied to apply these concepts to universal distances or univer-
sal periods of time straightforwardly. 

It will be explicitly shown here, how on basis of Einstein’s 
equations the idea of an infinite stationary universe turns out 
to imply clear indication that individual cosmic structures are 
necessarily of finite dimensions in space and time. This con-
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clusion arises from the interplay of local SRT (macroscopical-
ly representing quantum mechanics) and universal GRT (rep-
resenting gravitation). Such a scenario may suggest a univer-
sal ‘tohu w’a-bohu’ (with all due respect) where the origin of 
our cosmos once might have taken place. 

 
2.10.1  The Local System S ' of Integrated Coordinates 

To demonstrate the intrinsic limitations of proper length 
and proper time in more detail, one may define an alternative 
set of coordinates by transformation. The resulting quasi-
proper approximation will prove that no real proper time in-
terval can be suitable to hold at and beyond proper distances 
rSRT → RH. To this end the transformation obtained by direct 
integration of (19) and – though only with respect to t* = 
constant – of (20) is followed by replacing the variables (tSRT, 
rSRT ) by (t ', r ' ) and the signs ‘≈’ by ‘=’. 

The fundamental feature in this context is that according to 
SRT, the proper time interval d tSRT is always locally defined 
together with d rSRT according to relation (13) of Section 2.1. 
That the mathematical integral t ' of d tSRT cannot be exactly 
an overall universal proper time, is evident from the fact that 
otherwise a suitable transformation of (17) had to result in 
c2 t ' 

2 – r ' 
2 ≡ σ 

2
SRT , what is impossible because the Riemann 

tensor of (17) is non-vanishing, in fundamental contrast to 
that of SRT. 

Definition – The integrated coordinates (r ', T ') – where T ' 
≡ TH + t ' with the time t ' = 0 meaning today – are related to 
the universal coordinates implicitly by 

   t T tHT
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Ht* ' *ln d ' d e
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≡ ≡⇔b g , (102a) 
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Considering both relations on the right hand sides of (102a), 
(102b), the second one shows the non integrability of (20) di-
rectly. On the other hand, using the relations on the left – 
where the variable T ' ≡ TH + t ' is obviously identical to the 
FLRW coordinate time above – the stationary line element 
(17) is transformed exactly into the quasi-proper line element 
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with dl' 
2 ≡ dr' 

2 + r' 
2 (sin2ϑ dϕ 2 + dϑ 

2
 ). In contrast to the sta-

tionary line element (17), the quasi-proper line element (103) 
shows a local character now. Furthermore, while in the 
FLRW form (95) the temporal component g00 = 1 appears 
normalized to that of SRT, in the quasi-proper-form (103) it is 
the spatial component grr = –1 instead. Here the reason for the 
term ‘quasi-proper’ coordinates is obvious, since the station-
ary line element in the form (103) as an approximation to that 
of SRT today (T' ≈ TH) can be valid only in local cosmic re-
gions limited by r' < cT'.  

Tough at first glance this region may look like an expand-
ing area of SRT applicability, now a replacement of (r'/cT ' ) 
by (r*/RH) according to (102b) with RH ≡ c /H, yields the 
same quasi-proper line element (103) in its significant form 

d d d d d* *σ ' c T' c T' r' l'r
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Here the limitations of applicability refer to the universal 
(‘comoving’) coordinate r* associated to mean fixed posi-
tions of galaxies. They culminate in the simple condition: 

 r R* <
!

H .  (105a) 

The line element dσ' of (104) can coincide approximately 
with that of SRT only in the ‘neighborhood’ of arbitrarily 
choosable coordinate origins. This may be indication for a 
stationary universe seeded with local cosmic areas limited to 
extensions r* << RH, where a transfer of SRT concepts may 
coherently apply. In particular, relation (105a) is the reason 
why the integrated time T' as a quasi-Minkowskian coordinate 
approximation to a local proper-time integral tSRT is not at all 
suitable to hold at or beyond universal distances r* → c /H. 

Considering the FLRW form (95), (96) concerning the lim-
it T ' → 0 in this context, now relation (105a) evidently indi-
cates that the ‘big bang’ concept  

 0
0

≤ ≤T TH'
( )

 (105b) 

of today's cosmology would only affect local cosmic regions 
of at most a radius r* ≈ RH or even distinctly smaller. Instead 
of one singular universal origin, local regions of gravitational 
re-creation may be spread all over the universe. 

Inserting dT' = 0 into (104) would result in the spatial line 
element of SRT exactly. Then, however, given a real homo-
geneous distribution of matter for some standstill instant of 
time all over the universe, only the smallest process – neces-
sarily implying dT' ≠ 0 – would be sufficient to break the 
symmetry leading to cosmic regions of radii r* < RH where 
‘local bangs’ might apply. This raises the question how large 
those areas as for example our actual evolutionary cosmos 
would be. Not only r* ≈ RH equivalent to z ≈ e – 1 ≈ 1.7 
seems possible as a maximum value for coherent structures, 
but even values down to r* << RH may not yet be excluded 
definitely. From (103) compared with (13) it is  

 
d ' d
d ' d

( )} *
t t
r r

r RH
≈
≈

<<SRT

SRT
, (106) 

where because of (102b) the condition r* << RH corresponds 
to | r'/cT ' | << 1. Consequently the interval d tSRT of proper time 
– though mathematically integrable if taken isolated – is not 
integrable over universal spatial distances uniformly.  

With his development of GRT, [Einstein 1916] explicitly 
had drawn the conclusions from Ehrenfest’s paradox that in 
particular it is impossible to apply SRT without any coordi-
nate time in addition to local proper time. Thus, one can refer 
to the integrable FLRW coordinate t ' only as a quasi-proper 
time, which is displayed temporarily and approximately by 
atomic clocks within limited regions of universal space. Cor-
respondingly it remains indispensable as well, to distinguish 
local proper time tSRT << TH from universal time t*. 

Therefore the conventional conclusion from (95), (96) to a 
singularity of the entire universe cannot be regarded as an un-
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disputable paradigm. Instead it turns out to be inherent in the 
principles of relativity theory itself that – as already assumed 
by Einstein – the mathematical singularity at T ' = 0, seems to 
indicate rather a limitation of local applicability than an origin 
of space and time.  

According to (94), (102a), the point T ' = 0 actually means 
infinite past t* = – ∞ with respect to universal time, what the 
other way round means that there cannot exist any individual 
macroscopic structures older than TH ≡ 1/H with respect to 
their proper time. On the other hand this may not yet exclude 
for example a cluster to get older than TH , though it would not 
be the same after this time since in particular galaxies and 
stars would have arisen and gone by. 

While TH has not necessarily to be understood the age of 
the universe as a whole, now what is called expansion of 
space might be understood a universal condensation of mate-
rial structures arising again and again. 

Calculated from (103) and taking into account g' = 1 and 
t'ik = 0, the complete energy-momentum bi-tensor density of 
matter and gravitational field V 'ik – corresponding to (48) 
above – coincides with E 'ik here. In the system S' of integrat-
ed coordinates it is 
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In contrast to the situation described in Section 2.4 and to 
V*i

k found in (48) with respect to universal coordinates, here 
is a non-vanishing energy density V '00 of matter and gravita-
tional field with respect to integrated coordinates, though lo-
cally limited by (105a) to r* < RH . Considering an ‘expanding 
universe’ one might argue, that actually S ' should be the ap-
propriate frame instead of S*, since – taking into account the 
density µ' = 2/3 ρ ' – it appears a flux of mass-energy density 
with just the right velocity Hx' 

α away from the origin. More-
over this flux would just match the mass-energy loss in the in-
terior of a sphere around the origin, too.  

This view, however, is unsustainable for the universe as a 
whole because of the arbitrarily chosen but respectively pre-
ferred origin of the system S' in the line element (103). The 
direction of an energy flux through a test surface would de-
pend on which side of this surface the coordinate origin was 
chosen. It might cause little difficulties, however, to under-
stand (107) as only one individual representation of an infi-
nite number of locally expanding cosmic regions instead. 

 
2.10.2  The Local System S of Adapted Coordinates 

Though t ', T ' is the simplest quasi-proper coordinate time, 
it is not yet the best one approximating tSRT in local space-
time regions of our present epoch given by Ht* << 1 . On basis 
of the line element (103) with respect to integrated coordi-
nates, the Maxwell equations are not even valid in first order 
Hr'/c. This becomes obvious considering the coordinate speed 
of light c'± ≈ Hr' ± c there. Hence, to avoid such first-order er-
rors, it may be appropriate to refine the transformation formu-
lae (102a), (102b) to adapted coordinates x 

i now: 

Definition – The adapted coordinates (r, t ) – where T ≡ TH 
+ t with t = 0 for today – are implicitly given by 

t tHt
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As an improvement in comparison with the integrated coordi-
nates of (102a), (102b), the adapted coordinates according to 
(108a), (108b) are suitable to transform the stationary line el-
ement (17) up to second order O 

2(Ht, Hr /c) into that of SRT 
here (r << RH) and today (T ≈ TH). The result may be written in 
the form 

d d d d d dσ 2 2 2 2 2
00 10 11

2= − − −C C c T C c T r C r r Σ{ } , (109) 
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and dΣ  
2 ≡ sin2ϑ ϕd 2 + dϑ 2 as before. In close neighborhood 

to the coordinate origin (t = 0, r = 0), this adapted line element 
coincides approximately with the integrated form (103), since 
obviously t ≈ t ', while x 

a ≡ x ' a. To show the spatial limita-
tions of this best quasi-proper representation with respect to 
the universal distances r* (≡ r /HT ), the assignments in (110) 
are also given in corresponding expressions there. It is im-
portant to see from C00 that also the adapted time T as the best 
quasi-proper coordinate approximation to a local proper time 
integral tSRT is not suitable to hold at and beyond universal 
distances r* → RH again. In contrast to strict SRT, however, 
the line element (110) keeps the non-vanishing Einstein ten-
sor of a universal background of matter and energy. 

Here it is possible, briefly to come back to the apparent vi-
olation of Galileo’s law of inertial motion with respect to uni-
versal coordinates as stated in Section 2.3. To this end the 
universal 4-velocity u* 

i (31) is transformed to the system S of 
adapted coordinates yielding u 

i as well as the ordinary spatial 
velocity v 

α ≡ u 
α/ u 

0 ≡ dx 
α

 / dt, too, what finally results in 

 v v
v

= +

+

* *

* * *e

Hr
H r

c
Ht1 2

2
  (111) 

for any radial motion along the x-axis (or x*-axis) of appro-
priately chosen coordinate systems. Now taking the compo-
nent v * 

1 ≡ v * from (28) as well as calculating r* = ∫ v * dt* 
starting from the origin, a series expansion of relation (111) to 
second order O 

2(Ht ) yields  
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 , (112) 

where is v *(0) ≡ v * (t* = 0) = v (t = 0) ≡ v(0) of course. In com-
parison, a direct expansion of (28) would have led to v * 

α ≈ 
v * 

α
(0) (1–Ht*) meaning an approximately constant decelera-

tion –Hv * 
α

(0) with respect to universal coordinates. Neverthe-
less, relation (112) ensures the local validity of Galileo’s law 
of inertial motion in frames of adapted coordinates. There-
fore, with respect to an atomic clock at rest passed by any 
test particle, the law of inertia may be kept approximately 
though only piecewise. This seems another aspect of the self-
restoring validity of local SRT again, which has generally 
been stated in Section 2.2 above. 

Similar to the considerations in the context of (107) at 
the end of 2.10.1, also in the system S of adapted coordinates 
the corresponding Einstein tensor would rather meet the view 
of recent cosmology than (35) of Section 2.4. Here, up to cor-
rections of fourth order O 

4(Ht ), the adapted energy-momen-
tum bi-tensor density Vi

k is of a similar form as (107) in the 
system S ' of integrated coordinates before [Ostermann 2003, 
2008b]. It is found a non-vanishing total energy density V0

0 of 
matter and gravitation as before. The question, which of the 
various forms may be the appropriate one, might be answered 
with: all of them. They are suggesting many locally expand-
ing cosmic complexes of matter again which may be well 
compatible with an ultra-large scale stationary universe. 

 
2.11 The Universal Embedding of Local Gravitational Fields 

Imagine an ideal spacecraft started with an adequate accel-
eration from an ideal single star in extragalactic space, now 
left to itself with all engines switched off. If the motion of the 
spacecraft – neglecting all friction losses as well as all other 
conceivable disturbances – would stay determined by the 
Schwarzschild solution of GRT, it should reach uniform ve-
locity once the distance from the star will be sufficiently 
large. But uniform motion, though only in principle here, 
would apparently contradict the universal deceleration of free 
particles derived in (28), (31). According to the results of the 
previous section, however, a natural explanation for this di-
lemma seems the conclusion that the Schwarzschild solution 
corresponds to locally adapted coordinates rather then univer-
sal ones. Not only this consideration, but primarily astronom-
ical experience within the solar system making use of atomic 
clocks, are supporting this view. 

The SUM line element (17) is ready by structure for a nat-
ural extension, trying to include inhomogeneities of the ener-
gy-matter distribution by embedding local gravitational fields 
into the stationary background universe. An ansatz of the 
form dσ = ζ dσ (SRT) had been discussed by [Einstein & Fok-
ker 1914] following an early relativistic theory of gravitation 
[Nordström 1912, 1913a/b], before an extension to GRT was 
applied by [Weyl 1918/19] in another context.  

Now, correspondingly, taking into account the argumenta-
tion above, a Local Embedded (LE) line element may be  

 d dLE
* * *σ ζ σ= GRT , (113) 

where again ζ * = ζ *SUM , and in comparison to (17) above 
dσ*SRT has to be replaced straightforwardly by the corre-

sponding line element of local GRT, which has to be trans-
ferred according to  

 d d ( )* ,: : :σ σGRT GRT [ ] [ ]≡ = = =t r GM GMt* r*, * . (114) 

As usual, dσ 
2
GRT ≡ gik dx 

idx 
k may represent a solution of Ein-

stein's vacuum field equations Rik = 0 for the space outside 
ordinary matter, neglecting the background universe. In (114) 
it seems necessary not only to replace the effectively adapted 
coordinates (t, r ) of local GRT by the universal ones (t*, r*) 
– analogously to (17) – but in addition also the natural con-
stant G formally by  

 GM GMb g b g* ≡ −e Ht* , (115) 

since any Newtonian potential c2Φ which appears in the con-
ventional fundamental tensor gik

GRT has to be replaced by 
c2Φ * according to 

 c GM
r

GM
r c

Ht
2 2Φ Φ≡ − ≈ − ≡

−e *

*
* .  (116) 

The reason is that given a circular orbit, for example, the var-
iable r in the expression c2Φ = –GM/r is actually representing 
a constant quasi-proper distance with respect to the time sca-
lar eHt*, and therefore it has to be approximately substituted 
by r ≈ r* eHt* to get only universal coordinates in (114) at last. 
The other way round, the mathematical consistency of the 
third replacement in (114) may be verified by transforming 
the adapted coordinates of the conventional line element of 
local GRT to universal ones with respect to the inverse trans-
formation relations calculated from (108a), (108b). From 
(113), the covariant equations of motion take the form 

    
d
d

e , , ,
*

*
* * * * *u

u u gi Ht k l
i kl

H
cσ

− =1
2

0 0 02 ∂
GRT e j .  (117) 

Once calculated these covariant components ui*, the contra-
variant components result from u* 

k ≡ g* 
ik

 ui* and finally the 
actual velocity is found v* α  ≡ dx* α / dt* ≡ u* 

α/ u* 
0. Obvious-

ly, this relation (117) corresponds to the special case de-
scribed by (42). 

By inverse transformations according to (108a), (108b) al-
so the universal motion of planets, moons, satellites may be 
found from the conventional Schwarzschild solution already. 
With respect to universal coordinates, the orbital radii and pe-
riods of planets should temporarily decrease in time. Given 
circular planetary orbits in contrast to linear motion, the ve-
locity is approximately constant there with respect to both the 
adapted as well as the universal coordinates. 

The application of the embedded line element may also be 
verified, showing that essentially the same correlations as de-
rived in the context of (112) follow approximately if – here 
the other way round – the track X 

α(t) of a test body is given 
according to conventional GRT. Then this track is understood 
a sufficient approximation within the local system S of 
adapted coordinates. Therefore the corresponding track 
X * 

α(t*) is found with respect to universal coordinates accord-
ing to (20) by re-substitution of t taken from the first identity 
in (108a)  
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 X Xt Ht t* * ( ) eα αe j ≈ − .  (118) 

It may be worthwhile to consider the special case of uniform 
motion in an appropriately chosen system S of adapted coor-
dinates once more, where the one-dimensional linear motion 
is simply described by X = v t. Now according to (118) de-
rived twice with respect to t*, the result is a universal deceler-
ation of approximately 

 v v v Ht*⋅ ≈ − −FH IK −
SUM
* H

c
1

2

2 e  (119) 

except for errors of second order O 
2(Ht*) or higher. Actually, 

this result holds in addition to possible local accelerations, 
too, since temporarily any motion may be understood as ap-
proximately of constant velocity v. Furthermore, relation 
(119) is perfectly compatible to (28) of Section 2.3 again. In 
particular, universal deceleration v⋅SUM* = 0 for both, photons 
as well as bodies at rest. – If necessary, the concept of local 
embedding according to (113) may be even extended replac-
ing ζ * = ζ *SUM by  

 ζ * *, * *e= H t r tb g , (120) 

where now H may depend on space and time. According to 
the stationary homogeneous line element given in (17) the on-
ly constraint might be 

  H H t r const H t H r c X
2 2≡ ≡ >*, * . | * * /| |b g !

∆ ∆,
, (121) 

if averaged over sufficiently large universal scales of space 
and time, what should mean 0.1 < X ≤ 1. In this case the 
equations (53) and (62) for universal redshift and the distance 
modulus would need at least a substitution of H by 

 H H t r
r r

cE A*
| * * |

E*
E A ,≡ −FHG

I
KJ

− , (122) 

where again ( )A A*, *t r  would mean time and place of absorp-
tion, and ' E ' indicates emission or an event. This generaliza-
tion might allow to take partially into account local cosmic 
inhomogeneities of the Hubble ‘constant’, though only ne-
glecting even large peculiarities possibly caused in such sce-
narios.  

An objection in principle against the embedded line ele-
ment could be that apparently two views seem mixed here 
which are possibly incompatible within the same approach: a 
local one (planetary system) with the universal one (homoge-
neous distribution of matter and energy). In fact, the energy-
momentum-stress tensor derived from (113) does no longer 
fulfill Einstein’s condition Eik = 0 outside the sources of local 
gravitational fields, but is approximating the universal distri-
bution according to (35), of course. To illustrate this difficul-
ty, one may consider to enlarge the extent of the embedded 
gravitational field till it reaches at first that of our whole gal-
axy. Then, if still enlarged further, finally the mean universal 
matter density seems represented twice in the embedded ener-
gy-stress tensor, what cannot be reasonable. The phenomeno-
logical energy-momentum-stress tensor, however, does not 

try to represent the microscopic reality but only its corre-
sponding average densities on macroscopic scales. 

In addition, another question arises, too, why embedding 
should not be carried out into the mean matter density of the 
Milky Way, for example. 

These objections against the embedding of local gravita-
tional fields would be weakened essentially, if there is a large 
amount of ‘dark’ mass-energy distributed much more homo-
geneously than ‘visible’ baryonic matter. It seems a challeng-
ing idea to think about the time scalar of the embedded line 
element representing the homogeneous background of ‘dark’ 
matter and energy in this context, whereas the statistical ac-
count of local Newtonian potentials might stand for directly 
visible or indirectly observable matter only. 

On the other hand, given the local embedded line element 
(113), there might occur peculiar deviations from convention-
ally expected stellar motion as in particular at the peripheral 
regions of galaxies, for example, where acceleration sinks 
down to and below order Hc. Therefore in only this view, the 
embedded line element could not yet be firmly excluded as 
another possible explanation for various well-known astro-
physical phenomena instead of dark matter.  

 
2.12 Cosmic Evolution in a Stationary Background Universe 

One SUM consequence – leading from a questionable sin-
gular ‘big bang’-origin of the whole universe to a concept of 
‘ local bangs’ – is worth to be considered explicitly again:  

The redshift parameter (53) calculated from SUM depends 
only on the ‘coordinate’ distance of the radiation source. This 
distance is uniquely related to the coordinates which in the 
context of an expansion are called ‘ comoving’. Thus, even 
those who argue in favor of an expansion of the universe, do 
accept that here galaxies or quasi-stellar objects are statistical-
ly at rest. Now because of (53), however, by measuring the 
values of redshift also these universal coordinates are meas-
ured unambiguously except for peculiar motions. Therefore, 
in contrast to the interpretation accepted so far, they have 
immediate physical relevance. This conclusion requires the 
enlightenment of a misleading conception, though. In Section 
2.9 it has been shown, that the conventional parameter Hc is 
not the same as the significant redshift constant H.  

Since the concept of universal proper time and length were 
shown to break down at t ' → –TH and r' → RH ≡ cTH , these 
values seem to represent upper limits for macroscopic joined 
structures. In this view, given a stationary universe, the singu-
larity of its FLRW-form (95), (96) ‘only’ means that there 
cannot exist clocks, stars, invariable galaxies or clusters older 
than TH with respect to any associated local proper time. 

Besides the – now physically relevant – intergalactic ‘co-
ordinate’ distances, there are also the ‘ proper’ extensions of 
local objects and standards, which because of a reciprocal de-
pendency on time do come to agree with the universal values 
temporarily again and again. Thus there is a mathematically 
derivable conflict between local and universal dimensions. 
According to SRT on the one hand and GRT on the other 
hand, both of these scales should retain their dimensions, but 
this is evidently impossible over long periods of time. Hence, 
from this perspective the origin of local physical evolution 
becomes recognizable here, based on an eternal struggle of 
individual cosmic structures against the overall universal dis-
tribution.  
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Considering the natural fact that obviously everything 
comes into existence and passes away, there is no longer a 
physical reason for a beginning of space and time. That which 
was previously interpreted as the age of universe, now be-
comes – once again by mathematical deduction in Section 
2.10 – the maximum life time. Therefore, even in a stationary 
universe there must have been a beginning of our own evolu-
tionary cosmos, obviously billions of years ago. 

This cosmological concept as suggested by a new combi-
nation of Einstein’s equations of SRT and GRT, seems attrac-
tive because: particularly within physics, neither a beginning 
of the universe as a whole nor any eternal macroscopic joined 
structures would be plausible options. 

The upper limits of proper length and proper time may not 
be transgressed. These may correspond to lower limits repre-
sented by the Schwarzschild radius or even the Planck length 
and time on the short end of the scales. Just behind the limits 
of macroscopic applicability there might take place unknown 
processes leading to a statistical stationary equilibrium of all 
cosmic events.  

Because of the limited lifetime of stars, individual galax-
ies, or clusters, the stationary nature of the universe, which is 
concluded here, suggests that new structures will emerge 
from time to time – if not even every once in a while. In re-
verse symmetry to the commonly known conflict of living or-
ganisms against decline and decay, there would be an inter-
play between large-scale entropic balance and local gravita-
tional re-creation – though at first sight this seems fundamen-
tally to contradict the principle of entropy. Taking a closer 
look, however, in Section 5.1 there will be shown that this 
cannot be excluded on grounds of physical experience. 

Local re-creation of that matter and energy which is de-
scribed by T0

0 as directly related to the Einstein tensor E0
0 

might possibly occur in ‘local-bang’ events from the amount 
of absorbed gravitational radiation described by t0

0, too, while 
the sum of both parts stays zero as shown in Section 2.4.  

Particularly in view of the universal bi-metric interpreta-
tion of GR summarized in Section 2.2, the possibility of ‘local 
bangs’ according to the SUM seems clearly favored instead of 
the one ‘big bang’ which might have been concluded by over-
straining the concept of ‘proper’ quantities of SRT in the 
framework of GRT. 

In view of the fact that apparently only to a small part the 
average universal energy density can be associated with ordi-
nary stellar matter, it is no surprise that some of the above-
mentioned aspects are not yet understood or not even directly 
observed so far. The concept outlined here is only to show 
that a stationary universe is not unthinkable, but instead actu-
ally suggested by Einstein’s equations, after all. 

Therefore, in contrast to most of recent attempts, the major 
Part I of this paper was focused on what (G)RT might be able 
to tell without additional hypotheses about the universe. The 
energy-stress tensor of Einstein's equations deals with purely 
phenomenological densities only. In view of the spatially ho-
mogeneous SUM line element (17), this is not necessarily im-
plying any information about its composition at all. On the 
other hand, however, just the same feature allows the equiva-
lence principle to apply to any freely falling local inertial 
frames. To gain more deducible information about the other-
wise unspecified universal densities of energy and pressure, it 
will be necessary to combine gravitation with quantum me- 
 

chanics in more detail, including particle physics as well as 
electrodynamics or the weak and strong interaction, too.  

In view of straight SUM, the observational indications so 
far to a joint common evolution on ultra-large scales z > 1.7 
corresponding to r* > RH – as consequently concluded within 
the CCM framework – might partially be artefacts of selec-
tion effects whether these are caused by various frequency-
dependent absorption, local peculiar evolution in observer’s 
cosmic neighborhood, or other unknown limitations of (statis-
tical) observability. Altogether, the existence of essential ob-
stacles for an unambiguous identification cannot be firmly 
excluded given an infinite universe. 

 
2.13 Some Remarks on the SUM Concept, its Origin  

and Related Earlier Attempts 

Independent of an actual applicability of the SUM, this 
model may be formally classified in the context of various 
approaches to relativistic cosmology. When in 1917 Einstein 
developed his first approach, he tacitly took for granted an 
eternal universe according to what in the SST framework has 
been called the perfect cosmological principle later. This ho-
mogeneous and isotropic large scale universe should be com-
pletely determined by its average densities of energy and 
pressure. Unfortunately he was focused on a static solution 
solely. Then, with [Friedman(n) 1922/24] relativistic cosmol-
ogy turned to temporal evolving solutions of Einstein’s equa-
tions, which were supported by [Hubble’s 1929] law – actual-
ly discovered by [Lemaître 1927] before – after Slipher’s ear-
ly discovery of the redshift of galaxies. With the 1917 cosmo-
logical constant discarded, a pressureless flat-space model 
(EdS) was proposed in [Einstein & de Sitter 1932]. Partially 
in contrast to previous approaches, [Bondi & Gold 1948] as 
well as in particular [Hoyle 1948/49] tried to reconcile [Le-
maître’s 1931a/b/c] ‘expanding’ universe with the concept of 
a ‘steady state’, which model soon after turned out to conflict 
with observational facts. What might have been misunder-
stood with Einstein’s equations? 

The SUM has been developed [Ostermann 2003, 2004, 
2008b, 2012a/b], looking for a stationary line element of 
GRT in infinite Euclidean space and in infinite universal time, 
both mathematical concepts without any physical properties. 
The stationarity of this model – primarily evident from its un-
changing redshift parameters – is supported by the self-restor-
ing validity of SRT within 'local' inertial frames shown above. 

The feature, that this stationarity does not mean a 'steady 
state' but a lively process, finds its expression in that the term 
‘stationary’ does not mean ‘static’. In contrast to the latter, the 
first may be understood to describe an eternal process where – 
necessarily in an ongoing interplay with quantum mechanics 
resulting in local gravitational re-creation – each evolutionary 
cosmos may take a limited life time. 

Correspondingly, the SUM line element (17) is not static 
of course. That in spite of its obvious dependence on time, it 
is rightly qualified as stationary, however, follows from cal-
culating its most important characteristic features. In particu-
lar, it has been shown in the previous sections, that … 

a) … the redshift parameters z = e 
Hl*/c – 1 are independent 

of time for galaxies statistically at rest in universal coordi-
nates; 

b) … all cosmic observables which are pure functions of z , 
are also independent of time; 
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c) … all universal distances l* – statistically measurable by 
stationary values of z – simply stay unchanged; 

d) … the magnitude-redshift relations for ‘standard can-
dles’ like type Ia SNe are independent of time; 

e) … because of the exponential form of the time scalar 
e 

Ht* in (17), all relative temporal changes depend solely on 
differences ∆t* = tA* – tE* , what allows to set any reference 
point of universal time tR* = 0 for coherent complexes of ob-
servation; 

f) … the stationary SUM line element (17) implying a con-
stant universal speed of light corresponds to the simplest of 
all FLRW-forms (95), (96) without cosmological constant; 

g) … the stationary 'deceleration' parameter is q(t’ ) ≡ 0; 
h) … both the covariant EMS tensor Tik as well as its con-

travariant density Tik are constant, what – taken together with 
galaxies statistically staying where they are – coincides with a 
conservation of universal mass-energy as shown above; 

i) … in addition to c and G – completed by the microscop-
ic constants e and h – the law of universal redshift includes 
Hs-SUM ≡ H as a significant Hubble constant, which seems de-
termined by the claim that the Schwarzschild radius 2 GMH /c2 
of the ‘Hubble mass’ ρc · 4/3 π RH

3 should equal the ‘Hubble 
radius’ RH ≡ c /H most naturally. The other way round, this 
claim may be understood as a determination of the gravita-
tional constant from H and ρc , the latter as density necessary 
for a flat-space background universe.  

Regarding earlier attempts, as for example various versions 
of what has been called ‘Steady-state Theory’ (SST) or a 
‘Coasting Cosmology’ [Kolb 1989] there are essential differ-
ences, some of which may be summarized here. 

At first sight, it appeared that any new stationary approach 
must fail since the SST had turned out to conflict with obser-
vational facts, see e.g. [Weinberg 1972]. In spite of its rea-
sonable intention – which according to earlier concepts has 
been concentrated to a ‘perfect cosmological principle’ – that 
theory is not stationary at all. For example, its redshift param-
eters as the fundamental cosmological observables are z = 
e 

H∆
 

t
 
'
 – 1 with ∆ t ' the light time, which due to the time-

dependent SST coordinate velocity c ', however, are not con-
stant at all. Correspondingly a simple calculation yields z = 
H/c · r* e 

H
 

t
 
' with t ' the ‘cosmic’ time of a respective redshift 

measurement. Furthermore, this reveals an immanent contra-
diction concerning the non-SUM framework to the presuppo-
sition of galaxies at rest with respect to constant universal 
(‘comoving’) coordinates r*, since the first expression for z 
above depends only on an interval ∆ t ', while the second one 
would depend only on a special point t ' of time.  

In contrast to the SUM, the SST kept on claiming proper 
distances together with proper time as valid measures for ar-
bitrary intervals of universal space and time, what has been 
disproved in Section 2.10 above. This claim is already clear 
from the titles “The Steady-State Theory of the Expanding 
Universe” [Bondi & Gold 1948] and “A New Model for the 
Expanding Universe” [Hoyle 1948/49] of their papers. 

Concerning the CMB there has been discussed an origin 
from stellar radiation thermalized by iron whiskers. It would 
be impossible, however, to keep a Planck spectrum of red-
shifted pure BB radiation coming from cosmic distances ex-
cept for the inapplicable case of an almost complete universal 
opacity in the corresponding frequency range. 

There are other contradictions to the SUM as for example 
regarding a SST horizon for light signals in the future. Ac-

cording to that model this horizon would equal the Hubble 
length c / H, while according to the SUM there is no horizon 
concerning the universe as a whole. If in the table of Section 
6 below, the CCM had been compared with the SST instead 
of the SUM, the picture would have looked completely differ-
ent in many points. 

Quite naturally, however, there are not only differences but 
according to clearly related aims also several things in com-
mon of the SUM and the SST including the later Quasi-
Steady-State Cosmology (QSSC) respectively. In particular, 
the SST approach has lead to exceptional achievements like 
understanding the synthesis of heavy elements in stars 
[Hoyle, Burbidge, & Narlikar 2000]. In one of both SST pa-
pers quoted above, Hoyle introduced a universal scalar field 
into the framework of GRT, thus anticipating the concept of 
cosmic ‘inflation’. Some features of the QSSC may possibly 
prove applicable though with essential modifications in the 
SUM. For example, ‘creation centers’ of the QSSC might cor-
respond to ‘re-creation centers’ there.  

Instead of the C-field of the SST, however, in the SUM 
framework there might be rather an equivalent in the energy 
contribution of gravitational radiation given by ti

k converted 
to that ordinary energy-stress-momentum which is described 
by the tensor Ti

k or the phenomenological perfect-fluid tensor 
pi

k respectively. 
Since early times of relativistic cosmology, the FLRW 

form is dominating corresponding line elements. There, un-
fortunately, its time coordinate t ' is taken as ‘cosmic proper 
time’ where the word cosmic would mean universal, while the 
SUM concept of proper time – as shown in Section 2.10 – 
doesn’t apply without limitations. 

A more general FLRW form than (95) including spatial 
curvature, once has been named ‘coasting’ cosmology [Kolb 
1989], before a closely related concept has been discussed 
several years later in [Melia & Shevchuk 2012, and references 
therein], both fundamentally different from the SUM.  

If that line element is specialized to flat space, it takes the 
FLRW-form of the SUM. In view of an assumed coasting ex-
pansion of the entire universe fixed to the old concept of uni-
versal ‘proper’ length and ‘proper’ time, however, most sta-
tionary features of the SUM shown in the previous sections 
remained unrevealed. The central consequence of redshift pa-
rameters independent of time, for example, has not been stat-
ed there.  

Taken together, how could the clear stationarity of the 
SUM line element (17) happen to escape its discovery even in 
those times, when the SST attempt was developed and then 
widely discussed? Three main reasons may be:  

α) The coordinate time t' of the FLRW form has been mis-
understood as a universal proper time whereas according to 
the SUM this concept of proper time applies ‘locally’ only as 
stated above. 

β) A negative gravitational ‘dark’ pressure p* = – 1/3 · εc* 
of one third the critical energy density has not been consid-
ered a physical option, what only happened after the break-
through of the SNe-Ia observations. Now it is shown to be a 
plausible feature in the SUM framework (s. Sect. 2.4). In 
view of Kolb’s ‘coasting cosmology’ – mathematically but 
scarcely physically related – this negative pressure was inter-
preted as a property of a ‘K-matter’ instead. 

γ) The stationarity of SUM’s statistically unchanging red-
shifts (53) might have been concealed by the rather mislead-
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ing conventional Hubble parameter H c-SUM (T ' ) ≡ (da /dT ' ) /a 
which equals 1/T ' in case of the SUM. Unfortunately this pa-
rameter is indicating a dependence on time where actually no 
such dependence exists. Instead, its significant Hubble con-
stant is Hs-SUM ≡ H = da/dT ', as shown in Section 2.9. This 
conclusion is evident from the unquestioned presupposition 
that the universal sources of radiation are statistically at rest 
with respect to the universal (‘comoving’) distances l*, but 
definitely not with respect to corresponding proper distances 
l'. Therefore it is a wide spread mistake assuming the conven-
tional Hubble parameter Hc to be the basic observable of red-
shift. Though this conventional Hubble parameter would be a 
constant of SST, for example, its redshift is not.  

According to the SUM, the 'deceleration' parameter q ≡ – a 

(d2a /dT ' 

2) / (da /dT ' ) 

2 is naturally q SUM ≡ 0 which value has 
been interpreted according to that ‘coasting’ expansion, 
though without the postulate of spatial flatness equivalent to a 
constant universal speed of light c* = c. In addition, there is 
also missing the universal line element (17) corresponding to 
a stationary embedding of SRT, or other essential features of 
the approach presented here.  

The first development of the SUM was given in an e-print 
[Ostermann 2003], while both the ‘Coasting Cosmology’ 
[Kolb 1989] or related later attempts,  as well as the earlier 
‘chaotic inflation’ approach of [Linde 1983], [Linde, Linde, 
& Mezhlumian 1994], [Mezhlumian 1993/94], [Linde & 
Mezhlumian 1993] has been unknown to author at that time. 
The reason may be, that both an expanding space as well as a 
concept of many totally separated ‘ parallel universes' basical-
ly contradict essential presuppositions of the SUM. A funda-
mental line element of GRT like (17) to describe one coherent 
background universe is missing there. Nevertheless, it cannot 
be firmly excluded that an attempt to ‘embed’ the evolution-
ary CCM cosmos into the stationary universe will bring dif-
ferent approaches together in the end. 

The fact, that the stationary solution SUM was found only 
after the SNe-Ia data had been published but without 
knowledge of them, may be why it remained nearly unnoticed 
so far. Otherwise these data might have been regarded to con-
firm the straight SUM prediction on universal scales, whereas 
an appropriate amount of ‘dark energy’ corresponding to a 
cosmological constant has been established in the meantime 
instead. On the other hand, without the invaluable SNe-Ia 
measurements, the SUM concept would have not been devel-
oped to an arguable level after all. 

 

II.  THE COMPARATIVE PART 
 
At least in parts, the well-known pillars of relativistic cos-

mology referred to in the introduction might also support the 
new model as will be shown now. 

In contrast to quite a few attempts to explain the SNe-Ia 
data afterwards, the SUM as a deductive model is based on 
two simple postulates only. Therefore its magnitude-redshift 
relation is rather a ‘prediction’, though it has been derived 
some years after the observational breakthrough achieved on 
the one hand by the Supernova Cosmology Project (SCP) 
from [Perlmutter et al. 1999] to [Kowalski et al. 2008] with 
references therein, as well as on the other hand by the High-z 
Supernova Search Team (HZT) from [Riess et al. 1998] to 
[Riess et al. 2004/07] and references therein. 

These SNe-Ia data – in addition to those of the Hubble 
Space Telescope (HST) Key Project [Freedman et al. 2001],  
the Type Ia Supernova HST Calibration Program (STS) of 
[Sandage et al. 2006], and the Sloan Digital Sky Survey 
(SDSS) of e.g. [Abazajian et al. 2009], [Kessler et al. 2009], 
[Schneider et al. 2010] and references therein are commonly 
seen in the context of the Cosmic Background Explorer 
(COBE) results [Mather et al. 1990] and those of the Wil-
kinson Microwave Anisotropy Probe (WMAP) as from [Ben-
nett et al. 2003], too. In particular in case of the latter it seems 
nearly impossible to work out high precision cosmology 
without fundamental priors including essentially unknown 
physics. The CMB anisotropies are only determined after sub-
traction of some ‘unsuitable’ microwave radiation as small 
part of the CIB, s. [Kashlinsky 2005], [Ade et al. 2011]. – At 
first, however, it may be appropriate to recall briefly some es-
sentials of the CCM for comparison in the new context. 

3.  A HEURISTIC APPROACH TO THE 
COSMOLOGICAL CONCORDANCE MODEL 

In the hypothetical case of a strictly isotropic and homoge-
neous distribution of matter and energy without local inho-
mogeneities, the stationarity of a background universe accord-
ing to the SUM would be mathematically perfect, because 
without macroscopic local structures, there would be no pos-
sibility to detect any change in such a universe. Of course the 
physical reality looks quite different.  

What astronomers really see, is an inhomogeneous space 
seeded with stars, galaxies, clusters, filaments and voids ap-
parently showing a phenomenological pressure p M ≈ 0. Since 
cosmology has to take into account the actual composition of 
matter and energy, it is reasonable to try and outline a more 
realistic picture of ‘our’ evolutionary cosmos, though such an 
approach should not impair stationarity on sufficiently large 
scales of space and time.  

The negative gravitational pressure (39) with its pressure-
parameter w M = –1/3 found in Section 2.4 seems completely 
‘dark’ in that it is not directly detectable so far. This difficulty 
would apply to a homogenous background density, too. This 
negative gravitational pressure p p* *background≡  might corre-
spond to some aspect of ‘dark energy’. In the CCM frame-
work it is related to a ‘cosmological constant’. The analogy to 
the negative pressure p*  is quite obvious from (36). 

It is necessary to provide some CCM relations to compare 
the SUM with current cosmology in the following sections. 
 

3.1 Modeling Different Homogenous Densities of Energy,  
Matter, and Radiation by One Scale Factor 

In view of the CCM framework, the reciprocal proportion-
ality Θ radiation ∼ 1/a between temperature and FLRW scale 
factor – which is needed here to have kept the CMB a black 
body radiation over cosmic times T ' ≈ THo – would imply 
ε radiation ∼ 1/a 

4. This means that the CCM scale factor 
should yield an energy-stress tensor including at least one part 
for radiation and another part for matter. In addition, with re-
gard to a flat-space scenario, the curvature parameter had to 
vanish in the Friedmann solutions. Taking into account the 
observed densities of matter and radiation, however, this con-
dition seems impossible to fulfill, unless one is ready to ac-
cept Einstein’s extended equations, here in the form 
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Since Einstein has found it an option to subtract an ad-hoc 
cosmological term Λ gik from the left hand side of his equa-
tions, there is the chance to account for the negative gravita-
tional pressure p * (39) heuristically. Based on a flat-space 
FLRW form according to (92) – with all asterisks and bars 
suppressed in this section 3 – the original Einstein tensor 
takes the familiar form 
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 , (124) 

while the energy-stress tensor is substituted by  

 T Pi
k

i
k( )Λ = , (125) 

where Pi
k is given by (36) without asterisks and bars again, 

what for uα = 0 means as usual matter at rest with respect to 
‘comoving’ universal coordinates. This implies P0

0 ≡ ε ≡ 
µ 0 c2 – p in the following, what according to (123) means 

 3 2

2 2
a

c a
= +κ ε Λ  (126) 

with Λ the cosmological constant and ε the time-dependent 
energy density of matter with radiation. The integration of 
(126) yields 

 a C
c t

=
+ze

d '
3

κε Λ
, (127) 

and inserted into (124) it follows 

 Ei
k X

X
X

≡

+F

H

GGGG

I

K

JJJJ

κ ε Λ 0 0 0
0 0 0
0 0 0
0 0 0

. (128) 

with here X temporarily 

 X
c

≡ + +
+

κ ε κ ε
κ ε

Λ
Λ3

.  

Taking into account that the phenomenological density ob-
served seems to be composed of pressure-free matter together 
with radiation it is set 

 ε ε= +FH IKc
M RΩ Ω

a a3 4 , (129) 

where obviously the parameters Ω M of matter and Ω R of radi-
ation mean respective fractions with regard to the critical en-
ergy density εc ≡ ρc c2 today. Inserting (129) into relation 
(127) yields 

 M Ra a H
a a

= + +0 3 4
Ω Ω

ΛΩ  (130) 

with Ω Λ = ρ Λ / ρc defined analogously to the parameters Ω M 
and Ω R above, though with only a formal density ρ Λ = Λ /κ c2 
of ‘dark energy’ here. With regard to (126) as a consequence 
of (123), the relations ρc = ρ M +ρ R + ρ Λ or Ω M + Ω R + Ω Λ = 1 
mean a spatially Euclidean FLRW-form used in Einstein's ex-
tended equations, where obviously Λ may compensate the ef-
fects of some negative pressure like p * of (36) temporarily. 
In view of the SUM, it seems that a corresponding amount of 
pressure and energy is included into the cosmological con-
stant Λ to keep it outside the assume pressure p M ≈ 0. Thus, 
the remarkable feature that the local density µ M is different 
from the component E0

0
 /κ resulting here, where the first is an 

additive part of the latter, may be another indication to the 
overall ambiguity of the ‘rest mass’ concept mentioned in 
Section 2.4. 

To compare the CCM approach with the SNe-Ia measure-
ments in the following Section 4 directly, the CCM distance 
modulus mCCM – M is derived making use of (130) now. In-
stead of the corresponding SUM expression (56), here the ap-
parent luminosity given κ = 0 may be written in the form 

 I L
r z

= ⋅
+4

1
12 2π U ( )

 (131) 

to calculate the radial coordinate distance rU (z) – here without 
asterisks again – as a function of redshift, at first. From the 
identity of (98) in its normalized form z = 1/a – 1, with 
a (t'A= 0) = 1 and a (t'E = t') = a , it follows by differentiation 
with respect to t'  

 d ' dt a
a

z= −
2

. (132) 

Inserting this into 

 d d 'r c
a

t=  (133) 

and making use of (130) as well as of the normalized form a 
= 1/(1+z) again, this yields 

   r R z

z z
H

z

U
d '

' 'M R

=
+ + + +

z0
1 13 4

0 Ω Ω ΩΛb g b g
. (134) 

Since here – in analogy to (60) – the luminosity distance is  

 d r zL
IL U≡ = +

4
1

π
b g  , (135) 

now according to the general expression (59) the CCM dis-
tance modulus results in 

m M z
r
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c H
− = +

L
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O
Q
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0log logU /b g
Mpc

 (136) 
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with rU given by (134). This expression for the distance as a 
function of redshift given a spatially Euclidean model, though 
only a special case of the general one reported in [Perlmutter 
& Schmidt 2003] with references therein, for example, is 
completely sufficient here. The corresponding modulus (136) 
has been compared – among others – with the SNe-Ia meas-
urements directly (s. Sect. 4). 

It seems to be widely forgotten today, that the cosmologi-
cal constant Λ may be understood in two different ways. In 
view of the CCM it is interpreted to represent some enigmatic 
‘dark energy’ contributing to a tensor TΛ

ik , whereas the other 
way round, according to Einstein, such a constant may just 
mean only a (problematic) completion to an extended differ-
ential tensor EΛ

ik ≡ Rik – (½ R + Λ) gik which equals the real 
densities κ Tik on the right hand side of his equations without 
the Λ-term there. Since, however, physical results cannot de-
pend on how essentially the same equations are read differ-
ently, now asking the nature of CCM’s ‘dark energy’ might 
be a useless question. 

 
3.2 SUM ‘Boundary’ Conditions Match the 
CCM Density Parameter ΩΛ approximately 

Given spatial flatness, assuming isotropy and homogeneity 
as well, all cosmological conclusions due to conventional 
GRT have to be drawn from the FLRW scale factor a (t' ). 
Therefore the scale factor aSUM may be compared with that of 
the concordance model aCCM directly, before going on with 
the magnitude-redshift relations in the next section. 

Radiation will be neglected here, what because of its densi-
ty parameter Ω R << 1, in fact some orders of magnitude small-
er than Ω M or Ω Λ , proves legitimate in this context. There-
fore according to a phenomenological pressure of matter p M ≈ 
0 today and setting Ω R = 0, Einstein's extended equations 
yield the effective CCM scale factor for a spatially Euclidean 
model from (127), (129) by direct integration 

 a t XCCM ' sinhb g = FH IKL
NM

O
QP−1 2

1/3
1ΩΛ

 (137)  

with here X temporarily 

   X H t= F
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ΩΛ

Λ
Λ .  

Both relations (137) taken together are a valid approximation 
for the following. It is this reasonably constrained CCM scale 
factor, where in particular the magnitude-redshift relations 
obeying Ω M + Ω Λ = 1 may be readily calculated from. Even 
taking the CMB radiation density yet into account, this does 
not result in visible changes of the solid blue CCM-line in 
Figure 1, the latter already discussed in [Ostermann 2004]. 

There the actual CCM scale factor aCCM(t’ ), is compared 
with two other thinkable assignments corresponding to toy 
values Ω Λ = 0.400 and 0.900, as well as with the SST and 
EdS scale factors, too. In contrast to the broken blue lines rep-
resenting those alternative values of Ω Λ , this solid blue line 
shows the CCM scale factor according to its density parame-
ters reported in [Bennett et al. 2003], for example. Of all 
thinkable assignments to Ω Λ – in view of the CCM otherwise 
purely coincidental – it is evidently only one to match the  

 
 
      FIG. 1. – Top-down on the left: (Ω M , w M , Ω Λ ) = (0, 0, 1), (0.1, 0, 0.9),  
(0.27, 0, 0.73), (1,–1/3 , 0) , (0.6, 0, 0.4), (1, 0, 0), i.e.: Steady-state Theory 
aSST (t ' ) = e 

Ht
 

' [upper grey solid line, this model discussed as a possible option 
in the past], a first alternative to a CCM (t ' ) with higher value of Ω Λ [blue bro-
ken line], today's concordance model a CCM (t ' ) [blue solid line, see (137)], sta-
tionary ultra-large scale universe aSUM (t ' ) = HT ' = 1+Ht ' [red straight line, s. 
(95), (96)], a second alternative to a CCM (t ' ) with lower value of Ω Λ [lower 
blue broken line], Einstein-de-Sitter model aEdS (t ' ) = (1+ 

3/2 Ht ' ) 
2/3 [lower 

grey solid line, favored before the SNe-Ia observational breakthrough]. In 
contrast to (all) other values (blue broken lines), the CCM best-fit parameter 
Ω Λ = 0.737 (blue solid line) seems determined by the condition that it 
should meet the SUM scale factor (red straight line) at its 'boundaries', i.e. 
at its beginning Ht ' = –1 and at Ht ' = 0 at least approximately today. 
 
 
SUM scale-factor zero just at t’ = –1/H . According to (94), 
however, this special point of FLRW time does mean nothing 
but infinite past with respect to universal time t* = – ∞. 

Therefore, in view of the embedding background universe, 
it would be natural to claim the singularity of a CCM (t ' ) to be 
the same as the ‘local’ pseudo-singularity in the FLRW-form 
of the stationary solution (95), (96), i.e. a CCM (t ' = –TH) ≡!  0 (s. 
Figure 1). This condition, equivalent to a CCM (t* = – ∞) = 0, ver-
ifies again: with respect to universal coordinates, even in the 
CCM there is no universal singularity at all. From this self-
explanatory claim, which simply corresponds to T0 ≡! 1/H0 to-
day, the numerical solution of (137) is 

 Ω Λ = 0.737,   Ω M = 0.263, (138)  

thus almost perfectly matching the highly consistent CCM 
density parameters for ‘dark energy’ (ΩΛ = 0.73 ± 0.04 re-
ported in [Bennett et al. 2003]) and matter Ω M = 1 – ΩΛ , pre-
supposed a spatially flat model according to the SUM. This 
aspect is pointed out again in e.g. [Melia & Shevchuk 2012]. 

In addition, that reason why it is natural to claim the singu-
larity of aCCM to be the same as that of aSUM , is illustrated by 
the following consideration, which may be legitimate in the 
context of the CCM: If a ‘big bang’ cosmos had started at 
Planck time for example (i.e. approximately at Ht ' = –1) as a 
local 'quantum fluctuation' in a stationary universe described 
by (95), (96), then at the beginning of that process both scale 
factors aSUM and aCCM should have been the same, i.e. approx-
imately zero. This, however, could only have matched if Ω Λ had the 'right' value 0.737 today.  

Therefore, obviously, the CCM scale factor coincides ap-
proximately at its boundaries with that of a stationary ultra-
large scale background universe as described by the SUM and 
originally deduced in (17) from pure (G)RT without any addi-
tional hypotheses. 
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Taken isolated, however, the CCM raises the well-known 
questions as among others: Why is the matter density ρ M of 
same order as that of ‘dark energy’ ρΛ just in our time? Is 
there any physical reason why the ‘age of the universe’ T0 
should be extremely near the Hubble time THo except from 
that one stated here? Apparently the CCM might be some-
thing like an ΛCDM approximation to the SUM.  

Based on (137), the distance modulus m CCM – M results 
from (136) replacing rU by 

 r RH
z

z

z

CCM
d '

'
=

− + +z0 31 1
0

Ω ΩΛ Λb g b g
. (139) 

This corresponds to (134) taken Ω R = 0, of course, while for 
the stationary solution the FLRW scale factor aSUM and the 
distance modulus mSUM – M are given by (96) and (62) in 
Sections 2.9 and 2.6 above. 

Accordingly for comparison, also the magnitude-redshift 
relations for the EdS model and the SST are readily calculated 
from their scale parameters 

 a H tEdS
/( ')= +1 3

2 0
2 3 , (140) 

 a H t
SST e ( ) '= 0 , (141) 

yielding the distance moduli from relation (136) again replac-
ing rU respectively by 

 r RHEdS 1+ z
= −FHG

I
KJ2 1 1

0  , (142) 

 r z RHSST = ( )0  . (143) 

which values result as usual by integration (for a procedure 
see e.g. [Weinberg 1972] again). 

Even though together with several SUM features otherwise 
described by a hypothetical inflation scenario, the heuristic 
deduction of the decisive density parameter Ω Λ given in this 
section does not yet prove the CCM cosmos completely to fit 
into an embedding SUM background, it obviously indicates a 
close relationship, after all. 

4.  THE SUPERNOVAE IA DATA  
IN VIEW OF THE SUM 

With the deductive approach taken in the main Section 2 
above, Einstein's equations of (G)RT were found ready to 
outline the picture of a stationary background universe, 
uniquely determined on sufficiently large scales by some fun-
damental assumptions as few and as simple as possible. It is 
consequently indicated to test that SUM, looking for ‘local’ 
deviations from the universal requirements of stationarity, 
homogeneity, and isotropy now. 

The SNe-Ia magnitude-redshift data gained by the HZT in 
[Riess et al. 2004/07] with references therein, and by the SCP 
in [Kowalski et al. 2008] with references therein, are probably 
those cosmological data whose evaluation is least contami- 
 

nated by theory. They might represent the most valuable cos-
mological breakthrough of the last decade, because their con-
frontation with competing theories requires no preconception 
of unproven hypotheses about the universe. As a conse-
quence, all relativistic models dominant before 1998 have 
been upset. 

Instead, the completely unexpected results led to the CCM 
which is now fitting those SNe-Ia data numerically well. To-
day they are commonly understood to provide 'evidence' for a 
universal acceleration driven by ‘dark energy’. Facing the 
SNe-Ia dilemma of theoretical cosmology at that time, this 
may have been a consequent conclusion within the develop-
ment of pure FLRW-cosmology. 

On the other hand, the SUM tries to describes the universal 
background on ultra-large scales, possibly embedding an evo-
lutionary CCM cosmos therein. Taking into consideration its 
magnitude-redshift prediction, however, there appears a puz-
zling indication from the SNe-Ia data, in that a straight SUM 
turns out to represent those data in the high redshift range z > 
0.10 without any ad-hoc hypotheses right away. In the follow-
ing sections this model – highly adaptable if necessary – is 
represented in figures by red lines. Despite of their simple 
origin they mark a challenging alternative to the blue lines of 
the CCM there. 

Only in the low redshift range 0.01 < z ≤ 0.10 the straight 
SUM luminosity predictions differ from those of today's 
CCM significantly. In view of the stationary model this local 
deviation may indicate e.g. a small Hubble contrast due to an 
inhomogeneity of the average density, or a corresponding pe-
culiar flow in our cosmic neighborhood. There could also be a 
faint dimming of light due to ‘gray dust’, and perhaps a com-
bination of some effects like the ones mentioned here.  

Not only the existence of large inhomogeneities up to the 
Sloan Great Wall has been observed, but [Jha, Riess, & 
Kirshner 2007] reported an effective Hubble contrast of just 
the right order to possibly explain the local magnitude-
redshift deviations. These appear only on basis of the new sta-
tionary solution SUM, however, which has been left unno-
ticed there.  

Remarkably, such a local Hubble contrast – as for example 
according to Huniversal = 65 km/s/Mpc with Hlocal = 71 
km/s/Mpc – would just reflect the well-known uncertainty of 
about 10 % from different values of the Hubble constant 
[Freedman et al. 2001], [Sandage et al. 2006] known today. 

The data used in this Section 4 are primarily taken from the 
[Riess et al. 2004/07] SNe-Ia compilation (s. table in supple-
mentary material) where for the first time – besides their own 
measurements – Riess and his coauthors have consistently re-
assessed the data by refitting the included light-curves with a 
single method. In addition for comparison, some figures be-
low show the residuals obtained from SCP’s Union Superno-
va Compilation [Kowalski et al. 2008] as an adequate confir-
mation (data in a table of supplementary material). 

 
4.1 A First Comparison with the Riess et al. ‘Gold’ Sample, 

the CCM and its ‘Parents’ EdS and SST 

From the 255 datasets of the full compilation including 47 
+ 38 measurements from [Astier et al. 2006], the ‘gold’ sam-
ple of [Riess et al. 2004/07] consists of datasets for 187 
ground-discovered plus 30 HST-discovered SNe-Ia. Like in 
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      FIG. 2. – Top panel (a): The SNe-Ia data taken from [Riess 2004/07] are 
compared to the distance moduli m – M of various models. Temporarily us-
ing the same parameter H0 = H for all models at first, the SUM magnitude-
redshift prediction is naively compared (red broken line) to the CCM-
prediction (blue line) which stands for the best fit representing a flat space 
model with ΩΛ = 0.73. In addition to the CCM there are also shown its ’par-
ents’ SST, EdS (grey broken lines above and beneath) and 11 HST-‘silver’ da-
ta for illustration. The red, blue and grey lines represent the predictions as 
derived from the scale factors aSUM, aCCM, aSST, and aEdS as shown in Figure 1 
and given above. According to the High-z Supernova Search Team papers of 
[Riess et al. 2004/07], the ground-discovered SNe Ia of their 'gold ' sample 
are plotted as black diamonds whereas the HST discovered SNe Ia are repre-
sented by red filled circles. Bottom panel (b): The magnitude-redshift resid-
uals and the CCM prediction are shown both with respect to the SUM pre-
diction (neglecting any local peculiarities or dimming by gray dust). Since the 
blue CCM-line is a best-fit of the data and their ∆m-residuals, the lower 
panel seemingly shows an unacceptable deviation from the red SUM-line 
here. This may be why such a model has not been taken seriously so far. 
 
 
the original papers, all datapoints of ground-discovered SNe 
Ia are plotted as black diamonds, whereas the data points of 
HST-discovered SNe-Ia are shown as red filled circles. The 
figures also include 11 HST-‘silver’ data for illustration 
again. The residuals of the SCP data [Kowalski et al. 2008] 
shown in the d), e) panels below will be handled analogously 
with color magenta instead of red there. 

The magnitude-redshift predictions (139) of the CCM with 
its best-fitted parameter ΩΛ = 0.73 for flat space are plotted in 
blue, as well as those of the SUM (62) with κ = 0 are plotted 
in red. In the lower panels of some figures, showing residuals, 
the same colors are used for straight broken lines of least 
quadratic deviations. In the best case these lines should prove 
congruent with the z-axis respectively.  

Figure 2.a shows the SUM prediction together with that of 
the CCM, which claims this diagram to prove an accelerated 
expansion of the universe.  

In addition, two flat space models once prominent in the 
history of relativistic cosmology – the Steady-state Theory 
(SST) completely determined by a cosmological constant, and 
the Einstein-de-Sitter (EdS) model without such a term – are 
represented by grey broken lines. Obviously both the SST 
(upper grey line) as well as the EdS model (lower grey line)  

 
 
      FIG. 3. – Top panel (a): A vertical shift of ∆m = 0.2 mag is sufficient to re-
move all visible differences between the red SUM-line and the blue CCM-
line here. This vertical shift means nothing but a reduction of about 8.3.% in 
the Hubble constant (if for example HCCM = 71 km/s/Mpc then HSUM = 65 
km/s/Mpc). But now there are some hidden differences which come to light 
by plotting the new residuals. Bottom panel (b): Though this panel still 
shows significant deviations between the CCM- and the SUM-residuals, the 
picture has changed essentially, because now the remaining problem is only 
a local one concerning the low redshift-range z ≤ 0.10, whereas CCM and 
SUM both describe the observed universal SNe-Ia-range 0.10 < z < 1.8 com-
parably well (the SUM fits even slightly better than the CCM here). 
 
 
are disproved by the data. Nevertheless, they are still im-
portant as ‘parents’ of the CCM today, since the actual SNe-
Ia data seemed to require a 'strange recipe'. Mixing about 3/4 
of the old SST to about 1/4 of the EdS cosmology led to to-
day's CCM whose blue solid line in the middle is certainly a 
very close ‘best fit’ to the measured values which evidently 
lie between the two models mentioned before. 

Assuming the same Hubble constant over the full redshift 
range, e.g. H0 = H = 65 km/s/Mpc, might prove an inappropri-
ate SUM-approach. Nevertheless the red broken lines in Fig-
ure 2 show, that even straight off the SUM-prediction seems 
much less incompatible to the data than those of EdS or SST, 
though there are not yet considered any possible effects of our 
peculiar cosmic environment or of a weak dimming by ‘gray 
dust’, for example. 

Figure 2.b is displaying the ∆m-residuals of the SNe-Ia da-
ta themselves as well as those of the CCM, SST and EdS rela-
tive to the SUM prediction. It shows a global deviation of this 
SUM-line from the data. That may be the reason, why such a 
model has not been taken seriously so far. The upper panel of 
Figure 2, however, strongly suggests a small vertical shift to 
the blue CCM-line immediately.  

Still neglecting all 'local' cosmic peculiarities, but based on 
two alternative Hubble constants HSUM = 61 km/s/Mpc and  
HCCM = 66 km/s/Mpc, however, the top panel (a) of Figure 3 
shows the SUM prediction more suitably now. Since the ab-
solute magnitude M of the SNe-Ia ‘standard candles’ is not 
known precisely, the absolute values for the respective Hub- 
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ble constants above are chosen to allow an almost straight-
forward comparison with corresponding figures of [Riess et 
al. 2004/07].  

Though looking different, Figure 3 is physically equivalent 
to Figure 2. According to the new assignment of the universal 
Hubble constant, the SUM line is vertically shifted by ∆m = 
0.2 mag, what according to (62) with κ = 0 and in view of the 
actual range of measured values means a reduction of the 
CCM Hubble constant by about 5 - 6 km/s/Mpc. More realistic 
values than those above may be HCCM = 71 km/s/Mpc and 
HSUM = 65 km/s/Mpc, while only the relative difference ∆H/H 
≈ 9 % is relevant there.  

In Figure 3.a, obviously the small vertical shift has been 
sufficient, to remove all visible differences between the blue 
and the red solid line. The predictions of both models seem to 
coincide almost completely here. Only when analyzed in de-
tail – plotting the residuals with respect to the SUM – a rele-
vant difference appears primarily within the green circle of 
the lower panel 3.b.  

In spite of these still significant deviations, however, the 
picture has changed essentially because the remaining prob-
lem is only a local one concerning the low redshift-range z ≤ 
0.1. Nevertheless, while now the SUM covers the data in the 
universal range z > 0.1 comparably well, the CCM still ap-
plies over the full range available so far. In view of the SUM, 
this strongly suggests that the deviations from its prediction 
may be caused by local effects in the range 0.01 < z ≤ 0.1. 

 
4.2 Straight SUM Accordance with ‘The World’s  

Supernova Distance-Redshift Data’ on Scales z > 0.1 

Taking into account the possible assignments for the Hub-
ble constant as mentioned before, Figure 4 shows the con-
sistency of the new stationary model with respect to the SNe-
Ia data in the range z > 0.1 explicitly. As stated by [Riess et 
al. 2005], employing SNe Ia to estimate H0 , the HST Key 
Project and the STS collaboration disagree by up to 20% in 
their attempts. The different values HCCM = 71 km/s/Mpc and 
HSUM = 65 km/s/Mpc used further in this section, are clearly 
within the range of observations. 

Obviously the straight SUM accordance in Figure 4 applies 
to both, the data of the HZT reported in [Riess et al. 2004/07] 
as well as to those of the SCP reported in [Kowalski et al. 
2008], the latter presented as world’s supernova distance- 
redshift data once. The SUM fits seem even slightly better 
than those of the CCM, what can be seen from the lower pan-
els 4.b – 4.e, where the red and blue straight broken lines are 
determined by the method of least quadratic deviations and in 
the best case should prove respectively zero. 

Therefore, all relevant SNe-Ia data by 2008 obviously sup-
port straight SUM, which is directly applied to universal 
scales z > 0.1 here. In any case, the SUM is fitting these data 
not worse than the CCM. This is in accordance with the ob-
jective that the stationary line element (17) should describe 
the universe on sufficiently large scales. 
 

4.3 Full Scale Compatibility 2008  
Given a Local Hubble Contrast 

Now it is a natural question whether the low range 0 < z < 
0.1 could be included into a SUM SNe-Ia agreement, too. In  
 

 
 
      FIG. 4. – Top panel (a): – Comparing the SUM magnitude-redshift predic-
tion (62) for κ = 0 with the SNe-Ia data and the CCM-prediction, there is a 
straightforward SUM agreement on large scales z ≥ 0.1 where the universe 
may be rightly regarded homogeneous and isotropic. The red SUM-line co-
incides almost completely with the blue CCM-line here. Lower panels (b) – 
(e): These Figures are of high importance, since here, in the high-redshift 
range z > 0.10, the pure model predictions are compared without any local 
corrections. Like the red broken lines, also the blue broken lines do not rep-
resent the predictions but the mean residuals in contrast to the respective z-
axes, i. e. deviations from the data. 
 
 
this section it will be shown how, instead of an accelerated 
expansion according to the CCM, a local Hubble contrast of 
about –6.5 % ± 1.8 % as reported by [Jha, Riess, & Kirshner 
2007] might result in reasonable accordance with these low 
redshift data, too. 

It seems not implausible that up to z ≈ 0.1 the data may be 
affected by peculiar features of our ‘local’ cosmic environ-
ment. There are giant structures like the Great Wall or the 
Great Attractor, for example, whose dimensions extend up to 
several hundred Mpc. Therefore, only at about z > 0.1 the 
universe may be rightly regarded as homogeneous and iso-
tropic. One might even wonder how the CCM can give the 
impression of nearly perfect homogeneity in closer vicinity.  
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      FIG. 5. – Upper panel (a): The blue solid line represents the real values  
zobserved of the SNe-Ia measurements, the red broken line the SUM neglecting 
possible peculiar flows or local inhomogeneities. The maximum deviation δz 
= 0.0022 (= 660 km/s/ c) within z < 0.025 corresponds to a Hubble contrast 
+ 9.1 % at this point, though with respect to Huniversal = 65 km/s/ Mpc here. 
Lower panel (b): This corresponds to Hlocal = 71 km/s/ Mpc within r* < 113 
Mpc, while the mean value in the transition zone up to z ≈ 0.13 is about 67 
km/s/Mpc. With about –5 % , the difference 67 – 71 = – 4 km/s/Mpc may cor-
respond roughly to the lower limit of what [Jha, Riess, & Kirshner 2007] re-
ported to be – 6.5 % ± 1.8 %, here relative to H local = 71 km/s/ Mpc. 
 
 

In the upper panel (a) of Figure 5 a maximum deviation of 
only δz = 0.002 would correspond to a local Hubble contrast 
of about + 9 %. The blue solid line on the top of the lower 
panel (b) might represent the real values of H0 included in 
the SNe-Ia redshift measurements, the broken straight red line 
below the universal value H according to the SUM. With  
Huniversal = 65 km/s/Mpc, for example, this would mean Hlocal = 
71 km/s/Mpc within r* < 113 Mpc (z < 0.025), while the av-
erage value in the transition zone is about 67 km/s/Mpc. The 
difference ( 67 – 71 ) km/s/Mpc = –4 km/s/Mpc might corre-
spond roughly to what [Jha, Riess, & Kirshner 2007] reported 
to be –6.5 % ± 1.8 %. Please note that their result was given 
with respect to the larger local value, while here, in contrast, 
the quotients Hobserved / Huniversal are taken with respect to the 
lower one. 

Overcoming the apparent displacement of the low-redshift 
residuals seen in Figure 3, now Figure 6 shows that after tak-
ing into account the local Hubble contrast according to Figure 
5 the SUM-residuals would result in reasonable agreement 
with the low redshift data, too. 

The authors of [Jha, Riess, & Kirshner 2007] – as distin-
guished members of the HZT – stated in their paper that “re-
gardless of whether the Hubble bubble is due to a real local 
void in the Universe or an artifact of SN Ia distances, the fea-
ture is present in the Hubble flow SN sample, and this has 
important implications for using SN Ia as tools for precision 
cosmology.”  

Concerning a full scale SUM compatibility according to 
Figure 6, the other way round, if such a Hubble contrast as 
shown in Figure 5 was real, then this might imply an addi- 
 

 
 

      FIG. 6. – Taking into account a local Hubble contrast as shown in the low-
redshift range z ≤ 0.10 on the left of the vertical black broken line in Figure 
5, there is a full scale SUM compatibility with not only the SNe-Ia data of the 
HZT, reported in [Riess et al. 2004/07], but also with those of the SCP’s Un-
ion compilation, reported in [Kowalski et al. 2008], now. Obviously the cor-
responding correction of at most δz ≈ 0.002 within zcorrected < 0.025 is suffi-
cient to cause a reasonable accordance between the SUM and the data in 
the low redshift range, too. Here in the lower panels again, the red and blue 
broken straight lines are determined by the method of least quadratic devia-
tions and should prove congruent with the z-axis respectively. In the very 
best case such a z-axis congruence should even apply piecewise, where the 
0-level of the z-axis is bound to the best full-range fit respectively. 
 
 
tional CCM problem. The blue straight broken lines of least 
quadratic deviations representing the respective residuals 
would show more deviation, because in the panels 5.c and 5.e 
such a feature – slightly impairing the plots – is not yet taken 
into account. 
 

4.4 Additional Adaptability from Effects Like  
Faint Dimming by Dust 

The SNe-Ia data of [Riess et al. 2004/07] and [Kowalski et 
al. 2008] have been used in the previous sections. The latter  
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claimed to contain all relevant data of the first decade since 
the 1998 observational breakthrough. In fact, these are the da-
ta where that ‘accelerated expansion’ of the universe has been 
concluded from, whose discovery was awarded with the No-
bel Prize 2011. 

However, no more sophisticated statistical test or maxi-
mum likelihood analysis is needed to see that both models – 
the CCM as well as straight SUM – actually fit the data at 
least on universal scales z > 0.1 comparably well. Neverthe-
less, besides this conclusion, some problematic corrections on 
the one hand, and an additional adaptability on the other hand 
may be briefly mentioned here. 

Possibly an intergalactic extinction of starlight by gray 
dust over a mean free path of more than 3 - 4 times the Hub-
ble radius RH(o) ≡ c/H(0), might result in comparable agreement 
without any Hubble contrast, too. More probably, it would be 
also sufficient to have a modest interplay of both effects, to 
provide considerable accordance. It cannot be excluded that 
there are even unknown features explaining small deviations 
of the SUM prediction to future data, if necessary.  

The first SCP Union compilation [Kowalski et al. 2008] as 
used above has been updated to currently the "Union2.1" SN-
Ia compilation [Suzuki et al. 2012]. In view of the SUM, a 
combination of a minimal local Hubble contrast with a tolera-
ble amount of intergalactic (gray) dust might compensate 
some corrections small enough – otherwise ascribed to a “re-
cently identified correlation between SN Ia luminosity and 
host galaxy mass“ there – to have not changed the CCM pic-
ture essentially. Previously, there seemed to be no relevant 
cosmic evolution affecting observed properties of the SNe Ia 
like the spectrum or the light curves, though in view of the 
CCM the high redshift SNe Ia had exploded in a stellar popu-
lation much younger than the low redshift ones and with a 
smaller abundance of metals, for example.  

In any case, given an extinction coefficient of only κ ≈ 1 / 7 
in (62), a local Hubble contrast as considered by [Jha, Riess, 
& Kirshner 2007] would model the updated data even without 
significant transition zone better now. 

The stepwise correction of the SNe-Ia data in SCP 
2010/11, resulting in a subsequent improvement of the CCM-
fit – apparently necessary, see e.g. Fig.s 4.c/e – might in fact 
indicate the existence of an otherwise hardly detectable small 
amount of intergalactic dust whose detailed composition and 
properties remain unknown so far. 

A corresponding SUM-adjustment – if necessary even to 
further SNe-Ia data improvements – seems always possible in 
two main steps: At first fit the SUM prediction by adapting a 
suitable extinction coefficient κ in the universal range z > 
ztransition . Then model the local Hubble contrast according to 
the low-redshift data, where now, of course, is no longer any 
prior of a strict isotropy or homogeneity there. 

In contrast to the preliminary explanation of the SNe-Ia 
observations shown in the last Section 4.3, an adjustment due 
to dimming by dust has already been taken into consideration 
before. In particular, there has been discussed a ‘replenishing 
gray dust’ model by [Riess et al. 2004/07], who found a χ 

2 
comparable to their CCM best-fit even in combination with 
the scarcely appropriate EdS-model once. It is clear already 
from Figure 2, however, that in case of the SUM such a χ 

2
 -

test would have shown a much better result for an essentially 
smaller amount of dust. Furthermore, it seems remarkable in 
this context, that in view of the CCM a universal ‘replenish-

ing’ of dust might be difficult to understand, whereas in case 
of the SUM a stationary distribution would be a matter of 
course. A corresponding dimming may be excluded for inap-
propriate specific ‘gray dust’ models only. 

Concerning the SCP 2010/11 Union 2/2.1 data, these have 
been changed afterwards by calibration fine tuning, for ex-
ample. The authors of Union 2.0 had stated, that there “could 
however still be unresolved NICMOS issues.” Various cor-
rections have folded the small CCM deviations shown in Fig.s 
4.c/e up on the side of SUM now, though future improve-
ments might disturb that subsequent perfect CCM accordance 
again. Furthermore, the data have been partially adjusted in 
view of a “fiducial cosmology”. For the great advantage of 
the original data to be nearly free of model contamination this 
may mean a risk of being partially lost. 

 Already [Riess et al. 2004/07] have discussed several al-
ternatives to the “apparent acceleration of cosmic expansion 
(and dark energy)”, too. Unlike other attempts, the explana-
tion considered in this Section 4 does not need any ad-hoc 
hypotheses, but relies on the deductive one-parameter SUM 
in combination with an observed local Hubble contrast. Thus, 
there may be actually the chance even for a straight SUM 
universe without unnecessary coincidences, fundamental 
horizon problems or other peculiarities concerning an unfath-
omable entirety.   

5.  CHANCE OF HAVING ALREADY OBSERVED 
PARTS OF A STATIONARY UNIVERSE 

While a mere background SUM would have to embed our 
cosmos according to a modified CCM, now in view of the 
straight SUM accordance to the SNe-Ia data at least on scales 
z > 0.1 there may be the chance for the new stationary cos-
mology, to apply to the observed parts of the universe. Some 
more concepts from the stationary line element (17) turn out 
to be at least not definitely incompatible with observational 
facts. 

Though a straight SUM concept is suggesting itself, with 
regard to the wealth of cosmological observations this model 
cannot be fully developed at once, just as – step by step – to-
day’s CCM has grown with essential extensions and im-
provements from an in retrospect inapplicable first ‘big-bang 
theory’. As a consequence, both the SUM and the CCM may 
temporarily be considered as legitimate alternatives in the fol-
lowing sections. 

To check such a chance, these will try a preliminary tenta-
tive approach to corresponding observations, i.e. how nature 
might manage stationarity. As only a rough outline, this con-
cept will not only be incomplete but may turn out even erro-
neous in parts as has been all models of the universe at least 
in first versions so far.  

Now, within physics the universe has to be regarded a sta-
tionary actuality. It would be impossible to ascribe to its 
whole any peculiar properties locally found in our cosmic en-
vironment, just like no physicist would ever claim to have 
completely observed the entire universe. 

To elaborate a straight SUM, however, there is a need to 
apply some unconventional concepts, too. One problem with 
a corresponding shift of hypotheses concerns the lack of ‘dark 
energy’ in the SUM. Thus the apparently missing mass-
energy density is about three quarters of that total amount εc =  
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µc c2 + p c which is needed for spatial flatness. As already con-
sidered in Section 2.4, however, in view of straight SUM, this 
deficit might be explained by a sufficiently homogeneous DM 
background µ background*  which is associated to ‘dark energy’ in 
the CCM framework.  

The next subsections will – in particular for some tentative 
detail assumptions – certainly need more specialized exper-
tise. In spite of this caveat, however, it may be worth to go on 
with the preliminary straight SUM concept. 

 
5.1 ‘Primordial’ Nucleosynthesis and the Law of Entropy 

 Restricted to Evolutionary Processes 

Modern cosmology actually began with the paradox of 
[Chéseaux 1744] and [Olbers 1823] who realized the problem 
to find out what it means for the night sky to be dark. It may 
be mentioned here that this problem actually would apply not 
only to light, but in the same way to the Newtonian gravita-
tional force, too. Considering the SUM, the question is not, 
why the sky is dark at night, but the other way round, what 
follows from this fact. 

Obviously, there has to be a statistically stationary attenua-
tion of starlight – either by ordinary absorption, according to 
Olbers himself or by something else like the stationary energy 
loss of free photons considered in Section 2.5 – what over 
sufficiently large distances makes the universe effectively 
opaque in spite of an infinite number of stars. Against Olbers’ 
approach to his paradox there has been – and occasionally 
still is – objected that any absorbing medium would heat up to 
stellar temperature. But such an objection is untenable, be-
cause stars do not radiate continuously. Just the other way 
round, there would be the question, how in a stationary uni-
verse new stars could arise again and again without any re-
cycling of radiation and energy of their progenitors? 

It is clear from the beginning, however, that in a stationary 
universe there must occur local violations of the second law 
of thermodynamics as this is commonly understood. Typical 
stars with finite lifetimes of about 1010 years due to their en-
ergy loss by radiation and particle emission, are formed newly 
over and over again, like all other ‘temporary’ structures, too. 
This might happen in the neighborhood of light and matter 
absorbing supermassive objects. In local processes of gravita-
tional re-creation from previous energy and matter – these in-
cluding parts of free and absorbed radiation – the entropy has 
to decrease locally, though remaining stationary with respect 
to an infinite universe.  

The fact that – unlike electromagnetic force – gravitation 
always acts as an attractive force also supports the possibility 
of a local decrease of entropy. This is contrary to the increase 
of entropy by the processes of diffusion, in exactly the same 
way that the negative gravitational pressure present in the sta-
tionary model differs from the always positive, regular pres-
sure exerted by gas.  

The repeated re-creation of various elements – as well as 
the wealth of physically relevant knowledge and models – 
usually ascribed to a ‘big bang’ or the ‘early phase of the uni-
verse’ today, may be explained by or applied to such local 
processes. As a result, the temperature of an unknown inter-
stellar ‘dark’ medium, cannot heat up on and on, but will ad-
just itself to a stationary value. As roughly estimated in Sec-
tion 2.8, the mean intensity of starlight may be almost roughly 
same order as that of the CMB .  

For all human experience, entropy as an indicator for sta-
tistical disorder or the probability of a natural system’s state, 
seems in general increasing. The corresponding principle has 
proved to hold in every technical application without any ex-
ception. In comparison to local violations according to 
straight SUM, this principle does otherwise not apply to a 
CCM ‘big bang’ origin of the entire universe at all. 

Therefore stationarity might demand  space-time areas of 
decreasing entropy, temporarily delimited from empirical de-
scription so far. If not the alternative of a ‘big-bang’ creation 
out of nothing seemed even more problematic, it would be 
hardly justified to take such a consequence into consideration. 
But in this view there may be a statistical universal ultra-large 
scale balance of structure and chaos which, however, would 
not at all mean a monotonous thermal standstill in the future – 
but just the lively opposite of such a scenario. 

Therefore a revised law of entropy may state that entropy 
always increases in evolutionary processes only. According to 
a concept of universal entropic compensation, under extreme 
conditions of local re-creation there may be reverse short-time 
processes where entropy decreases abruptly. In any case, this 
possibility cannot be ruled out, because even if it is true, no 
experiment would ever contradict a continuous increase with-
in evolutionary structures. Just the contrary, all experiments 
in any laboratories all over the universe would respectively 
confirm that there are no exceptions to the law of increasing 
entropy. 

Therefore, according to straight SUM, there should arise 
originative gravitational centers by sufficiently hot extreme 
densification processes in SMOs or quasars, for example, lo-
cated at the centers of galaxies – partially ejecting jets in 
AGNi – which may work as sources for a statistically ongoing 
re-creation to a plasma of primordial entropy. 

Correspondingly, such active centers – eluding direct in-
sight – where may be a galactic flow of stars, dust, gas, and 
dark matter from close vicinity, are already releasing enor-
mous amounts of energy continuously. As is well-known, 
there are Gamma-Ray Bursts (GRBs) which set free more en-
ergy in a few seconds than the sun over billions of years, thus 
millions of times brighter than the most luminous supernovae. 
Other hitherto unknown objects may run through various 
phases like quasars, black holes, or hypernovae.  

The possibility seems not inconceivable that the prehistory 
of all matter entering such originative gravitational centers is 
erased, that the empirical law of entropy breaks down there, 
and that the light elements hydrogen and helium are partially 
re-created anew. 

It is only evident, that matter before it allegedly disappears 
in ‘black holes’ would undergo phases of extreme density, 
pressure, and temperature similar to essential features of the 
assumed initial singularity called ‘big bang’. Why should it 
not start a local ‘expansion’ instead of inevitably resigning 
from all creative interaction except for gravitation alone, 
which needs quantum mechanics to build up structures again? 
From this perspective, nothing should disappear for ever in 
‘ black holes’.  

With regard to theoretical physics, however, the assumed 
existence of literally ‘black holes’ remains speculation until 
Einstein’s equations are solved for a quantized stress-energy-
momentum tensor of matter. Unfortunately, Einstein’s phe-
nomenological approach breaks down at this point. Consider-
ing an inadequate relativistic description by the phenomeno-
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logical EMS tensor of matter there, an interplay with quantum 
mechanics might actually turn what is usually called ‘black 
holes’ into ’bright sources’. 

Primordial nucleosynthesis – otherwise seen as a pillar of 
the CCM – may actually prove that there are ‘ local-bang’ 
events at appropriate temperatures, pressures, and densities, 
for example, but may not prove that there was only one singu-
lar ‘ Big Bang’, at only one time, in only one place. 

Since the lifetimes of stars, galaxies and progenitor struc-
tures are finite, there would happen new formation of those 
structures, again a again – according to a heuristic principle of 
stationary cosmology: Given a stationary universe, all materi-
al components are determined by the requirement that they 
are gravitationally re-created according to the laws of quan-
tum physics at the same rates as they have disappeared before 
in extreme gravitational centers, growing to cores of hot orig-
inative ‘ local-bang ’ events. These may compensate any cor-
responding deficits in the universal entropy balance, too. 

Therefore the rates of material components in a stationary 
universe may be approximately those calculated from the big-
bang model actually. In this view, a 4He abundance of about 
25% – 30% is not necessarily evidence only for one singular 
‘big bang’. It might be sufficient that the core temperature 
reaches some 1011 – 1012 K in a gravitational collapse before 
an inevitable explosion may be caused by quantum laws. 

According to stationarity, sufficiently large structures from 
clusters to filament-walls or void-cells should approximately 
stay in a statistical radiation equilibrium with the surrounding 
universe. This means, most energy radiated by stars should be 
absorbed by matter. To not limitlessly heat up, there may 
condense that ‘warm’ matter to primarily population I stars as 
well as SMOs may absorb all kind of matter and then eject it 
– continuously in parts – in form of ‘primordial’ protons and 
electrons, these building metal-poor population II/III stars, 
now all mainly burning hydrogen to helium for a long time, 
and ending in SNe explosions again, producing heavy ele-
ments and also building new populations of stars – until the 
next internal re-creation event in form of a ‘local bang’ might 
take place. In this view, there is a cycle of energy from nucle-
ar burning in stars first to radiation, then after partial absorp-
tion by diffuse matter back into new stars. 

 
5.2 Large-Scale Structure, Quasar Distribution,  

and a Mass-to-Radius Relation 

At any point of universal time there should be extragalactic 
objects in any possible stadium of formation. 

Still assuming the idealized uniform number density n* 
presupposed in Section 2.8, here may be compared some 
large scale distributions of universal objects, like e.g. galax-
ies, as predicted by the SST, the SUM, the EdS model, and 
the CCM, what means pressure-parameters p*/ εc of –1, –1/3, 
0, or w M ≈ 0, wΛ ≈ –1. These pressures correspond respective-
ly to a cosmological constant, the stationary value, pressure-
free matter, or two parameters of what is called the CCM’s 
‘strange recipe’. 

It is well-known, that the observed quasar distribution – as 
reported in the SDSS Data Release 7 by [Schneider et al. 
2010], for example – shows a steep decrease to almost zero 
within the interval of about 2 < z < 4, whose counterpart is not 
seen in relation (65) of Section 2.7. Therefore a comparison  
 

 
 
      FIG. 7. – Theoretical distributions dN/dz of universal objects assuming a 
homogeneous number density and neglecting effects of absorption or evo-
lution. With regard to both solid lines, a smoothed Malmquist cut-factor is 
taken into account according to a magnitude limit of about 20.2 mag (corre-
sponding to the vertical black broken line) as used in the SDSS Data Release 
7 [Schneider et al. 2010] for example. It are shown the red SUM lines ac-
cording to (65) together with the blue lines of the CCM-prediction (144) giv-
en HCCM and HSUM according to Section 4.2 and the best-fit CCM parameter 
Ω Λ = 0.73 as used there. The cut-factor above is ½ {1 – Φ[ 4 (z – zlimit )]} with Φ 
the Gaussian integral-function. For illustration are shown corresponding 
SST- and the EdS-predictions derived in [Ostermann 2003, 2008b] as grey 
dotted lines.  
 
 
of this observed feature with the corresponding distributions 
of the SUM and the CCM – though both here neglecting qua-
sar-specific evolutionary effects –  may be illustrated roughly.  

Analogously to the SUM prediction, a comparable quasi-
CCM prediction dN / dz is derived from (63) where r*, dr* are 
replaced by l, dl according to (134), what yields 
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Now, as can be seen from Figure 7, taking into account the 
magnitude limit of about 20.2 mag as used in the SDSS Data 
Release 7 quoted above, a corresponding smoothed 
Malmquist cut-factor – due to statistical scatter of absolute 
magnitudes, for example – may change both distributions 
from the broken lines to the solid red and blue line, which are 
showing a similar steep decrease at about z limit ≈ 2.3 now.  

On the other hand, it may not be firmly excluded that the 
reason why quasars seem to occur only at redshifts z > 0.05 
might partially find an explanation in a corresponding gravita-
tional offset or in our coincidental local situation. The median 
redshift of z ≈ 1.5 observed in Data Release 7 seems compati-
ble to both the SUM or the CCM solid lines in Figure 7. 

Apart from the idealized distributions of galaxies or qua-
sars shown above, the extension and the formation of ob-
served structures as for example the Sloan Great Wall, might 
enclose several CCM-riddles. According to straight SUM it 
bears no major difficulty, though in contrast to superclusters 
those structures may be rather described by H(xi

 ) according to 
(120) in Section 2.11 than by local Newtonian potentials only.  
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      FIG. 8. – In this diagram of the SUM mass-to-radius relation (146) for 
gravitationally bound objects, the red broken line results from the constant 
assignment Y = 16/9 in (145). As an alternative, the green line is drawn for a 
tentative assumption Y = 1/4 · (RU / 2.5 Mpc) 

–1
 

/
 
3, while the grey line would 

apply to open cut-out parts of the homogeneous universe. The radius RU as 
well as the mass MU of universal objects, however, are not well-defined. In 
particular, the respective radii of galaxies and clusters may correspond only 
roughly in orders of magnitude to values between effective core radii of 
their dark-matter distribution and their visible sizes. Also the masses of the-
se structures may be approximately known with large uncertainties. ‘MW-
Galaxies’ refer to the Milky-Way type, ‘V/C-Clusters’ to Virgo or Coma type, 
for example. MC-Dwarfs are represented by the Large (LMC) or the Small 
Magellanic Cloud (SMC). In contrast to these universal objects, relation (146) 
does actually not apply to superclusters or ‘cellular’ voids surrounded by fil-
aments or walls, since these structures are clearly no quasi-Newtonian gravi-
tationally bound spheres as presupposed in Section 2.8 for the original form 
of the mass-to-radius relation (75). Therefore, this preliminary figure does 
not mean a claim, but a rather question. 
 
 

In view of straight SUM, all radiation going out from an 
appropriate universal object should be part of an approximate 
energy equilibrium at its ‘surface’ with all matter and radia-
tion coming in from all external sources. Coming back to (78) 
of Section 2.8, an order-of-magnitude diagram may be given 
in this context, though at most the DM halos of galaxies or 
clusters can be considered spherical objects, where in addition 
it is problematic to assign a clear corresponding radius RU re-
spectively. With the dimensionless parameter 

 Y F I=
−

+

1

1
2

( / )*
U

U

U
U

U
α

κ Ω  , (145) 

where FU* / I U means the fraction of universal radiation arriv-
ing from a single type U of objects at the ‘surface’ of one of 
them, the SUM mass-to-radius relation (78) now reads 

 M Y R RHU Uc= ⋅ π
2

2ρ  . (146) 

This relation may be may illustrated for two simplifying 
tentative assumptions. In case Y = constant, κ U  << 1, with α U 
≤ 1 relation (145) would obviously imply an approximate 
proportionality to the respective density parameter Ω U for  

sufficiently small values of the fraction FU* / IU. This seems 
one plausible option among others taken the special value 
Y = 16/9. The result is shown as red line in Figure 8 which 
would also apply to ‘Hubble distributions’ of density µc = 
2/3 ρc and radius RH in this particular case. 

According to such a provisional proportionality, Milky-
Way type galaxies, for example, would receive on average 
significantly less radiation from the whole of their universal 
counterparts than they emit. Therefore their individual life-
times should be limited, particularly as other relevant pro-
cesses take place changing their constitution as well as their 
statistical distribution of course. In view of the SUM, this re-
quires a stationary re-formation rate of those objects. Thus the 
red line shows, that single sorts of gravitationally bound ob-
jects like galaxies could not be each on its own at a radiation 
equilibrium of IU (emitted) and FU* (received) if regarded as 
isolated objects respectively. 

In contrast to the red line, Figure 8 shows as green line the 
mass-to-radius relation (146) taking into account an adjusted 
assignment Y = 1/4 · (RCluster / RU) 

1
 

/
 
3 where a mean radius RClus-

ter = 2.5 Mpc is chosen for illustration. 
The grey line, however, would represent temporarily con-

sidered spheres of the critical mass density µc which only 
make sense on scales of at least voids and walls as parts of the 
homogenous universal distribution.  

Altogether, Figure 8 is merely a preliminary schematic rep-
resentation of another unexpected chance in the straight SUM 
framework. Accordingly, for example, whole clusters may not 
be regarded as something like those compact spheres presup-
posed in (74) rather in contrast to their cores, where only 
small fractions of associated galaxies may be within dense 
DM halos also containing X-ray emitting gas. Therefore, 
since RU in (74) is not well-defined, in particular R Cluster as an 
effective radius may lie between a mean core radius of order 
0.2 Mpc and a mean visible radial cluster extension of order 5 
Mpc. Representative values here taken approximately are 
R core ≈ 0.1 - 0.4 (0.2) Mpc and M core ≈ 2 · 1013 - 2 · 1014 (6 · 1013) 
M ⊙ (the numbers in parentheses are taken as a provisional 
mean respectively). 

Correspondingly, provisional values of masses and radii as 
assumed for other gravitationally bound objects in Figure 8 
are R VC ≈ 1 - 6 (2.5) Mpc with M VC ≈ 2 · 1014 - 2 · 1015 (7 · 1014) 
M ⊙ for Virgo or Coma type clusters, R MW ≈ 15 - 50 (27) kpc 
with M MW ≈ 3 · 1011 - 2 · 1012 (8 · 1011) M ⊙ for the Milky Way, 
R LMC ≈ 3 - 6 (4) kpc with M LMC ≈ 3 · 109 - 3 · 1010 (1 · 1010) M ⊙ 
for the Large, and R SMC ≈ 1.5 – 2.7 (2) kpc with M SMC ≈ 
2 · 109 - 7 · 109 (4 · 109) M ⊙ for the Small Magellanic Cloud, 
where all numbers may roughly apply in order of magnitude 
only. 

Now considering the effective temperature (73) together 
with the mass-to-radius relation (75) again, there cannot be a 
single sort of SUM objects to stand in radiation equilibrium 
FU* = IU and to constitute the full matter density µc required 
for the SUM flat space solution at the same time. At most, an 
approximate energy equilibrium of radiation going out from 
one sort of universal object like clusters might at its effective 
‘surface’ radius RU partially apply roughly with the total radi-
ation coming in from all external sources. 

Even independent of its SUM derivation relation (146) as 
illustrated here seems approximately to apply in order of 
magnitude, after all. 
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5.3 The CMB as Black-Body SMB  
of Redshifted Components  

With regard to a stationary universe, even in spite of vari-
ous components at different temperatures there should exist 
an effective overall equilibrium of energy exchange. Here 
stars, gas, dust and dark-matter halos – the latter partially on 
their own or associated to galaxies and clusters – may be re-
garded as sources of various radiation in respective frequency 
ranges each. The universal radiation may partially appear also 
in form of non-thermal emission such as e.g. synchrotron, di-
pole, or other types of radiation from the various material 
components. Nevertheless, any prevailing homogeneous-iso-
tropic background radiation other than of BB type with statis-
tical fluctuations might rather need an explanation. 

On the other hand, in contrast to a local cavity, it seems 
impossible to keep a redshifted Planck spectrum within a sta-
tionary infinite universe. Consequently, to observe such an 
expected universal BB background, there have necessarily to 
be emitted (also) non-thermal components.  

As already considered above, because of the otherwise 
‘missing mass’ there should be a large amount of ‘dark’ mat-
ter whether baryonic or not. According to arguments and re-
sults at the end of Section 2.8, the chance for an alternative 
explanation of the CMB may even look self-evident. The dif-
ficulty concerning a BB character of redshifted radiation from 
cosmic distances, has been solved for a special case κ = 2 
there.  

This tentative straight SUM approach to the CMB as an al-
ternative BB-SMB radiation shall be illustrated now. The 
basic idea is that such a microwave radiation might originate 
from ‘dark’-matter possibly in combination with some mi-
crowave Synchrotron Radiation (SR), for example. Essential 
parts of DM may be distributed homogeneously, while a 
smaller inhomogeneous part seems gravitationally condensed 
to halos of galaxies or clusters up to DM-containing filaments 
at respectively similar temperatures of several K. With regard 
to these obvious inhomogeneities of matter and temperature, 
the large scale balance can be a statistical effect only. 

In view of straight SUM, microwave radiation from (most-
ly) unresolvable sources at all distances – though redshifted 
on the way through intergalactic space – is obviously com-
posing the almost perfect BB spectrum observed. One condi-
tion is that the absorption coefficient κ , limiting the mean 
free path, must not be too large to allow for the observations 
of distant quasars or other objects already made in the micro-
wave or even in the CMB mm-range. Therefore extragalactic 
or extra-cluster space, where the dark matter density may be 
comparably small, should be of low microwave opacity, too. 
With the tentative assignment κ = 2 leading from (86) to the 
SUM solution ρ SMBν* (88), this condition might be sufficient-
ly fulfilled. 

Even given an almost perfect SUM Planck spectrum within 
each shell of the universal large scale distribution, only a 
small fraction β ∆r*/ RH of the CMB-photons outcoming its 
surface may have been emitted from within, while the com-
pleting part comes from behind. 

With regard to the local emission spectrum shown as red 
line in Figure 9, it may be taken into account that in addition 
to the thermal DM radiation assumed here, there is also some 
non-thermal universal microwave SR, as observed not only in  
 

 
 
       FIG. 9. – Demonstration of the SUM chance to have the CMB as a perfect 
BB spectrum composed of redshifted Microwave Background Radiation 
(MBR) within a stationary universe. The underlying solution is derived in Sec-
tion 2.8 leading to the relations (86), (87) with κ = 2. The black line shows 
the CMB spectrum as actually observed, while the red broken line shows the 
emission of the here assumed universal MBR from DM (possibly in combina-
tion with microwave SR) in a representative local shell of 100 Mpc for ex-
ample. In contrast, the grey lines between show only respective parts of the 
BB-SMB radiation coming from within z < 0.1, 0.2, 0.3, 0.5, 1.0, 1.7 according 
to (86) with the upper limit of the integral replaced correspondingly there. 
 
 
the Spectral Energy Distribution (SED) of quasars and radio 
galaxies but also in the WMAP haze of our Milky Way, for 
example, see e.g. [Ade et al. 2012] and references therein. 

The idealized local ‘dark’ emissivity β (ν E ) found theoreti-
cally in (87) tends to the linear expression h ν E / (k Θ DM) for 
frequencies ν E → ∞. This behavior does not necessarily hold 
over the full frequency range, of course. Thus, in Figure 9 
there is used a cut-off according to β (ν E < 1012 Hz ) in (87), 
otherwise β = 0, without visible deviations from a perfect 
Planck spectrum in the observable frequency distribution 
shown in Figure 9 as black solid line. 

Since in view of straight SUM ‘dark’ matter gets rid of its 
mysterious lack of physical interaction – the latter otherwise 
rather a ‘matter of course’ – acoustic DM oscillations may be 
caused in particular by the interplay of gravitational attraction 
and the DM radiation pressure.  

Thus it might even turn out that the CCM explanation of 
anisotropies can be mathematically transferred into straight 
SUM, though with several physical modifications and on dif-
ferent scales of space and time, but leaving the observed an-
gular distributions unchanged. Even local DM oscillations 
within our Milky Way might leave their imprints, while there 
should be – not exactly, though – the same order-of-magni-
tude temperature in each halo. Besides acoustic DM oscilla-
tions, also all other statistically isotropic unresolved devia-
tions from DM homogeneity as in particular due to halos 
should appear as BB-SMB anisotropies. 

Independent of any respective cosmological model, the 
CMB anisotropies – excellently measured in WMAP from 
[Bennett et al. 2003] to [Jarosik N. et al. 2011] or by the 
Planck Collaboration [Ade et al. 2011] – are clearly related to 
the distribution not only of visible luminous matter, but in 
particular to that of ‘dark’ matter, too. Therefore, taking into 
account an appropriately chosen transfer function there might 
always be a SUM ‘explanation’. 

Correspondingly, such a transfer function linking actual 
CMB observations to the universal matter distribution, has to 
describe how the various components of Extragalactic Back-
ground Light (EBL) coming from more or less diffuse sources 
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– more or less attenuated, obscured, absorbed or partially hid-
den behind completely opaque universal objects – may be 
changed by (local) re-thermalization before observed at last. 

The middle grey lines of Figure 9 show that according to 
the simplest SUM solution (86), (87) of Section 2.8, by far 
most of the BB-SMB radiation reaching telescopes would 
have been emitted within z < 1. The other way round, the re-
maining parts of BB-SMB seem decreasing with distance. 
Such a decrease would depend on whether extra-cluster DM 
is distributed in additional small halos, for example, or more 
homogeneously instead.  

Therefore the direct SUM counterpart to the well-known 
[Sunyaev & Zeldovich 1970] effect (SZ) should appear in-
creasingly reduced at high redshifts and with some frequency-
shifting modifications, too. The latter are limited by the verti-
cal broken lines of Figure 9 corresponding to a redshift inter-
val of ∆ z ≈ 0.4 equivalent to a universal distance ∆ r* ≈ 2 Gpc. 
These vertical lines mark the peak positions of the locally 
emitted and the altogether observed BB-SMB radiation con-
stituting the CMB. 

It is in the nature of any ‘particle’ distribution that given a 
statistical radiation equilibrium, there might only approxi-
mately be found the same DM temperature in different clus-
ters. Thus, small temperature differences might cause devia-
tions in order of magnitude of those expected from the SZ ef-
fect itself or even more than that. Thus, inhomogeneities of 
the temperature distribution from rather homogeneously dis-
tributed parts of dark matter may be playing together with 
those caused by resolvable halos. 

According to [Lieu, Mittaz, & Zhang 2006] the (thermal) 
tSZ effect is not clearly observed at its expected amounts. In 
addition, as reported in [Kashlinsky, Atrio-Barandela, & 
Ebeling 2012] (with references therein), there seems to be a 
‘Dark Flow’ (DF) measured from the (kinematic) kSZ of gal-
axy clusters, what would mean another problem for the CCM. 
The discussion below will come back to both difficulties.  

Within the SUM framework, the whole SZ effect – though 
undoubtedly present, in case of e.g. Coma with the same re-
sult as otherwise expected and observed – needs a thorough 
revision going beyond this preliminary approach. 

Some preliminary ideas in this section may be considered 
working hypotheses to check the chance for a more elaborat-
ed concept of straight SUM, what certainly requires further 
efforts. Here it has been a first step in particular to show some 
extended parameter space to describe the CMB phenomenon 
in principle, after all. 

 
5.4 The BB-SMB as Only a Special Part  

of Universal Radiation 

As shown by the existence of a CIB as part of the EBL, the 
special fraction of radiation called CMB is – though highly 
dominating – not the only homogeneous-isotropic microwave 
radiation actually observed even in the mm-range, see 
[Hauser & Dwek 2001], [Kashlinsky 2005], [Ade et al. 2011] 
with references therein. Therefore in view of the SUM it is a 
natural question whether these contributions might be of same 
nature, only distinguished by the almost perfect (CMB) in 
contrast to the clearly deviating (CIB) black-body behavior of 
the observed spectral components.  

 
 
      FIG. 10. – Schematic diagram of the BB part of the SMB (according to Fig. 
9) together with strictly simplified parts of the CIB from dust clouds and the 
COB from stars as three main contributions to the approximately isotropic 
EBL (cf. Fig. 5 in [Hauser & Dwek 2001]). The black solid line on the left 
would represent the BB-SMB as composed according to the derivation in 
Section 2.8. The blue and the red line, respectively corresponding to red-
shifted starlight or radiation from partially unresolvable dust clouds, are cal-
culated as ν Bν from (84) preliminarily using on trial source temperatures 
Θ Stars = 6000 K and Θ Dust = 26 K with absorption coefficients κ Stars = 6 · 10 

–15 
and κ Dust = 1 · 10 

–5 assumed according to (77), where same coefficients κ U 
may result from various combinations of the respective values Ω U , RU , MU, 
α U , thus leaving a reasonable parameter space for necessary adjustments. 
 
 

Consequently in view of straight SUM, the CIB might be 
only a small non-BB part of the SMB, while the predominant 
BB-SMB part would account for the CMB. 

Furthermore there is also non-isotropic radiation in that 
frequency range coming from resolvable distant sources and 
already separated from the diffuse parts of the CIB, where in 
addition to the CMB the former is found an isotropic back-
ground including Far-Infrared Radiation (FIR) from dust. 

According to a gross first-step simplification, the complete 
amount BR* of universal radiation may be regarded as essen-
tially composed of that from luminous matter in visible stars, 
gas, or dust clouds on the one hand, as well as, on the other 
hand here, that from ‘dark’ matter possibly in combination 
with a corresponding microwave SR. Both parts might alto-
gether emit the universal background of γ -ray (CγB), X-ray 
(CXB), optical (COB), infrared (CIB) down to microwave 
(CMB) or at last radio frequencies (CRB) as may be summa-
rized according to 

 B BR A
* *

A

= ∑ . (147) 

where the index ‘A’ stands for (S)tars, (D)ust, (G)as, or dark 
(M)atter. In a stationary universe any relic-radiation, even that 
from the ‘big bang’, would have to be regarded as originated 
from ‘local’ sources. Taking into consideration, that ‘dark’ 
matter seems the predominating component of (147), the 
CMB should be the predominant component of extragalactic 
radiation BR* ≈ BM*, too. Correspondingly, in Figure 10 a 
simple model of the BB-SMB partially overlapping the CIB, 
the latter reduced to one mean dust-temperature only, and in 
addition an equally simplified component of the COB are tak-
en into account. 

Now in the SUM framework, this figure illustrates the 
well-known fact that in contrast to the CMB as the DM mi-
crowave background assumed here, the energy densities of 
other types of EBL are comparably small. The red line stands 
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for FIR, and the blue line for the COB, both parts coming 
from sufficiently distant (unresolvable) extragalactic sources 
according to relation (84) of Section 2.8, while the BB-SMB 
as derived in (86), (87) – otherwise already shown in Figure 9 
– is represented by the black line here. 

Besides Θ DM = 2.7 K , tentative source temperatures Θ Stars 
= 6000 K and Θ Dust = 26 K are used there. The respective ab-
sorption coefficient as the remaining free parameter of rela-
tion (84) is preliminarily chosen as κ Stars = 6 · 10 

–15 and κ Dust = 
1 · 10 

–5 assumed according to (77), where a same absorption 
coefficient may result from various combinations of the four 
respective values Ω U , RU , M U , α U , thus leaving a reasonable 
parameter space for necessary adjustments. Tentative values 
would be e.g. Ω Stars = 1/144, R Stars = R ⊙ , M Stars = M ⊙ , α Stars = 
1 or only fictive assignments Ω Dust ≈ Ω Stars , R Dust = 1 kpc , 
M Dust = 1 · 10 

11
 M ⊙ , α Dust = 1/10 for illustration. 

Therefore, taking into account that universal dust as well 
as luminous matter each actually exists at a broad range of 
various temperatures and not at all exclusively in form of 
spherical object, it should be possible to fit Figure 10 to the 
observed SED of the universal background radiation shown 
e.g. in Fig. 5 of [Hauser & Dwek 2001] or in addition at E. L. 
Wright’s 2001 webpage [atro.ucla.edu/~wright/CIBR]. 

Quite naturally, the first straight SUM approach to an al-
ternative BB-SMB explanation of the CMB radiation is nec-
essarily incomplete and the simple ansatz (86), (87) may need 
essential improvements. It does not yet aim to ‘predict’ any 
definite details as otherwise excellently provided by the con-
ventional ‘relic’-radiation approach within the CCM frame-
work. The challenge is to learn from the wealth of actual ob-
servations, how to reach compatibility of a deductive model 
based on proven physics as far as possible. 

 

III. DISCUSSION AND CONCLUSION 
 
Though straight SUM would be in fundamental conflict 

with one single ‘big-bang’ universe, there might be ‘local-
bang’ cosmoses within the stationary background instead. 
Adapting the whole CCM-cosmos into open SUM approxi-
mately, however, would demand appropriate modifications. 

6.  SOME RIVALING ASPECTS 

1) Underlying concepts: The CCM concept has proved ex-
ceptionally fruitful, but there are several well-known prob-
lems concerning the singularity, inflation, horizons, coinci-
dences, and fine tuning.  

In particular a cosmological constant Λ ≡ ΩΛ · 3 H0
2

 / c2 with 
ΩΛ ≈ 0.73 according to the CCM would mean nothing but T0 
≈ 1/H0 , as was shown in Section 3.2. This relation, however, 
could neither have been – nor would be again – ever fulfilled 
at any other time than only ‘today’. Though the CCM is ex-
tremely successful, this anthropic coincidence – ‘geocentric’ 
in time, and hardly more convincing than ‘geocentric’ in 
space – may be the most striking of some strange features, 
which make that model casting serious doubts if applied to 
the entire universe. Whether justified or not, there are sponta-
neous associations with the numerical power of the Ptolemaic 
system long time ago (it may be added in this context, how-
ever, that there has been anticipated a kind of harmonic anal-
ysis many centuries before Fourier’s work). 

Within the CCM framework of a ΛCDM ‘big bang’ model, 
an inflation scenario is needed to solve problems like among 
others (a) a flat universe, (b) Gaussian random phase fluctua-
tions, (c) ‘superhorizon’ scales – maybe most of those fea-
tures (listed from [Bennett et al. 2003]) one simply would 
start from, given a stationary background universe.  

While the CCM is dealing with a cosmological constant 
many orders of magnitude smaller than otherwise assumed, 
the SUM is dealing with a true Hubble constant given by the 
obvious relation H 

2 = 8/3 π G ρc which may be concluded 
from the Schwarzschild radius 2 GMH /c2 of the ‘Hubble 
mass’, as reasoned in Section 2.13. 

Even in a stationary background universe, however, if our 
evolutionary cosmos as observed by astronomers had a singu-
lar beginning approximately 13.7 Gys in the past, then this 
cosmos may be only the part known to us today. An infinite 
number of many such cosmic areas might arise and pass, 
again and again, just like the stars and spiral nebulae therein. 

In this view, what do all those important achievements 
mean, explaining the cosmic evolution of matter, radiation 
and other more exotic components of the universe? Most, if 
not all, of the questions mentioned above appear in a different 
light. This because any peculiar features – if unacceptable for 
the universe as a whole – do not need justifications, if under-
stood as those of our ‘local’ cosmos only. Therefore a sugges-
tive solution seems to adopt today’s cosmology embedded in 
an open SUM, the latter describing the natural background 
where the CCM ‘big bang’ once had took place.  

Since in Section 3.2 approximate CCM parameters Ω M = 
0.263, ΩΛ = 0.737 have been derived from a coincidence with 
the SUM’s ‘boundaries’, particularly its FLRW-form (95) is 
suggesting an attempt to get the CCM cosmos with local evo-
lution fitted therein. In contrast to the significant Hubble con-
stant Hs-SUM ≡ H (s. Sect. 2.5) most free parameters would 
have to describe our peculiar environment. The question is 
whether an open SUM might be an alternative, including pre-
inflation as well as post-inflation scenarios, too. 

According to the CCM, a limited region of observability 
within r* ≈ 3.4 RHo is derived from this ‘flat space’ model. In 
contrast to the presupposed homogeneity, however, it may be 
more realistic to describe our evolutionary cosmos by basical-
ly inhomogeneous approaches as in particular by that of 
[Buchert 2000/01], [Wiltshire et al. 2007], [Coley 2010a/b] 
where effects of ‘backreaction’ are taken into account. 

2) ‘Primordial’ nucleosynthesis: The original big-bang at-
tempt to an all-embracing primordial nucleosynthesis failed to 
explain the existence of heavier elements. In the SST frame-
work, however, Hoyle’s otherwise well-accepted clarification 
of the synthesis in stars suffers from the claim of an ongoing 
new creation of protons, there ‘steadily’ increasing their 
number. Both obstacles are not present in case of the SUM. 
Completely open for the synthesis of heavy elements in stars 
as well as for light elements from plasma sources or from 
spallation processes caused by cosmic rays, too, the relevant 
condition would be that there is an effective proton re-
creation at e.g. SGCs. Also a disconcerting CCM overestima-
tion of the Lithium abundance might find a solution here. 

3) CMB radiation and anisotropies: A non-thermal univer-
sal microwave SR from the cm to the mm wavelength range 
as mentioned in the previous section is particularly observed 
for example in quasar SEDs as well as in the WMAP haze. 
While [Hooper, Finkbeiner, & Dobler 2007] previously 
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claimed “evidence of dark matter annihilations“, recently 
[Ade et al. 2012] stated “that the microwave haze is a separate 
component and not merely a variation in the spectral index of 
the synchrotron emission”. 

Regarding the CCM, the actual existence of some addi-
tional isotropic microwave radiation means that there are two 
essentially different contributions, where the CIB part is dis-
cerned by the theoretical presupposition of a ‘big-bang’ relic 
radiation based on phases of ‘inflation’, ‘re-combination’, and 
‘re-ionization’. In view of straight SUM, however, what is 
called CMB on the one hand and the mm-parts of CIB radia-
tion on the other hand, should be of closely related origin. 
The latter seem only subsequently defined to be what remains 
after subtraction of a presupposed BB fraction from the actu-
ally measured extragalactic microwave background. 

A main problem for straight SUM is the lack of a detailed 
explanation for the CMB anisotropies so far. These measured 
with still increasing precision from COBE to WMAP (and the 
upcoming Planck results) each an excellent support to the 
CCM, however, do not yet exclude a stationary background. 

According to the CCM, the physics of the acoustic peaks – 
which seems understood as the physics of a hot plasma re-
sponding to fluctuations in the distribution of dark matter – is 
given in terms of the fraction of baryonic matter, the fraction 
of dark matter, the optical depth at ‘re-ionization’, and the 
sound horizon at decoupling. These cosmological parameters 
are not directly measured, but concluded from observations 
using several unproved assumptions [Durrer 2008], as for ex-
ample the paradigm of a temporary universal inflation due to 
a ‘slow rolling’ scalar field completely unknown to proven 
physics so far. Now, in addition, there seems to appear the 
need for a ‘re-construction’ phase to low 7Li abundance, if not 
other adjustments solve this problem (see e.g. [Fields 2012]). 

 In the CCM, the sound horizon size at the time of last 
scattering is representing a fiducial peculiar length. Other ap-
propriately chosen initial conditions of ‘big bang’ and various 
features of ‘inflation’ are effectively working as – or provid-
ing for – free parameters in modeling the fluctuation spectrum 
of the CMB. A transfer function contains appropriate infor-
mation including a set of quite a few adjustable parameters to 
explain how that CMB observed today is related to the sce-
nario around the phase of decoupling about 1010 years ago. 

In view of straight SUM, however, there is no horizon 
concerning the infinite universe. That, instead, a mean Jeans 
length, an average diameter of voids, or other observable fea-
tures may include some fiducial lengths to explain the CMB 
anisotropies, will need detailed investigations. A straight 
SUM scenario would probably also imply oscillating distribu-
tions of ‘dark’ matter. Since there may be additional DM ha-
los besides those of galaxies or clusters, it seems necessary to 
consider another ‘transfer’ function as already mentioned 
above, relating the distributions of luminous and ‘dark’ matter 
in a straight SUM framework, too. The chance for an explana-
tion of the CMB anisotropies seems almost evident by taking 
a glance at Figure 14-e of [Sharp 1986] if compared to Figure 
7 of [Bennett 2003] for example (though the first is in Aitoff 
equal-area projection and the latter in Mollweide projection). 

According to straight SUM, light elements should be re-
created in a form of a ‘primordial’ nucleosynthesis all over 
the stationary universe. Here the distribution of heavier ele-
ments like in particular Fe as the heaviest of stable elements 
might be much higher than expected in the CCM framework. 

Therefore even an idea [Hoyle, Burbidge, & Narlikar 2000], 
[Wickramasinghe 1992] that e.g. iron-whiskers – possibly a 
special sort of ‘dark’ matter – might be involved to explain 
the observed BB-SMB is debatable again. In contrast to effec-
tively ‘invisible’ iron in extremely cold stars (‘black dwarfs’), 
a much smaller amount in form of a quasi-uniform distribu-
tion of excitable iron dust could be sufficient to emit relevant 
parts of the DM microwave radiation assumed here. 

Altogether, in the framework of straight SUM, the pheno-
menon of the CMB may stay an open question until existence, 
nature, and temperature of dark matter are definitely clarified. 

In view of an open SUM, however, even a 'big bang' origin 
of the CMB and its anisotropies would not apply to the entire 
background universe. A correspondingly extended SUM 
would try to embed the CCM cosmos, together with the CMB 
as a relic from its origin. Regarding a infinite universe of un-
limited possibilities there may always be an ‘explanation’, as 
long as one is ready to use some additional hypothetical as-
sumptions, if necessary. This would be the same way, how 
‘big-bang’ cosmology has been developed historically. 

4) ‘Dark’ matter: Before the CCM modified several prin-
ciples of proven physics, it seemed a commonly accepted fact 
that “every physical body spontaneously and continuously 
emits electromagnetic radiation” (Wikipedia on “Planck's 
law" 01/02/13, for example). In this view, either DM would 
be no physical quantity – then any physical theory had to ex-
clude it – or DM does emit electromagnetic radiation. There-
fore a reasonable question is: What may b the temperature of 
that DM, which substance seems necessary to explain the un-
expected rotation curves in galaxies [Rubin & Ford 1970] or 
the puzzling peculiar velocities in clusters [Zwicky 1933] as 
well as gravitational lensing far from visible objects? 

Based on an approach corresponding to the argument for 
the existence of DM in our Milky Way, a calculation like in 
particular that of a pure Emden sphere may unpretentiously 
explain the essential feature of approximately constant veloci-
ties. On the assumption that pressure, volume, and tempera-
ture of simplified hypothetical DM distributions are related in 
the same way as in regular gases, there appear roughly similar 
rotation curves as actually observed if only the temperature of 
this dark matter in each galaxy took a respective constant val-
ue. Whether it can be statistically the same temperature for all 
of them would depend on masses and proportions of corre-
sponding ‘particles’. Anyway, this seems an unexpected indi-
cation for a universal BB radiation. 

The idea that dark matter might consist of ‘thermal’ mas-
sive neutrinos is commonly considered to have been dis-
proved. But this disprove may be weak, as far as it – like 
many other conclusions from cosmological observations – is 
based on the presupposition of one all-embracing ‘Big Bang’ 
of the entire universe. 

From the non-zero rest masses of three types of neutrinos it 
follows that, despite propagating at approximately the speed 
of light after their release, they will be slowed down by the 
gravitational field of an infinite universe (s. Sect. 2.3). At 
thermal velocities they might show unexpected features. Dark 
matter of weakly interacting ‘particles’ – possibly with vari-
ous admixtures of the three types of neutrinos in each galaxy 
– could therefore be at least partially responsible for the ob-
served cosmic background radiation. 

It might even be possible to estimate a mean mass and 
cross section of DM particles in order of magnitude. From the 
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assumption of an isothermal DM distribution leading to the 
observed rotation curves in galaxies it would follow a particle 
mass of about 1/1000 the mass of the electron. Then corre-
sponding to (77) the particle radius might be of order Rcross ≈ 
10 

–15 cm, though this is only a doubtable speculation. 
The problem of a cosmic missing mass-energy density 

might essentially exist as a result of intrinsic CCM limitations 
only, while in view of straight SUM an additional density of 
rather homogeneously distributed ‘dark’ matter has been con-
sidered in Section 2.7. Therefore, according to the measure-
ments apparently confirming a CCM density parameter Ω M ≈ 
1/4, a corresponding SUM conclusion may be to ascribe this 
parameter to that part which is gravitationally bound in sys-
tems like galaxies or clusters, whereas a fraction of order Ω Λ 
≈ 3/4 would be more homogeneously distributed at much 
lower densities, possibly in voids. Because of largely 
smoothed inhomogeneities it would be hard to detect the lat-
ter part by gravitational lensing effects. 

Correspondingly, such a distribution of ‘dark’ matter 
would imply a fraction of about 1/4 reaching observers from 
‘point-like’ galaxies or clusters, while about 3/4 would arrive 
from an effectively homogeneous part of DM. But this is not 
yet exactly what should be observed. Because of the Milky 
Way’s halo, only a slightly smaller fraction would reach as-
tronomers’ instruments completely without local interaction.  

By far most of the SMB radiation, however, is coming 
from ‘individual’ last scattering processes far outside the Lo-
cal Group. Most of the point-source information as well as SZ 
deviations may be afterwards separated appropriately and 
then ascribed to anisotropies of the CMB or the CIB. 

5) Olbers’ paradox: As is well-known and explicitly 
shown in the context of (85) above, the very most of energy 
directly bound to starlight is effectively ‘lost’ on its way, oth-
erwise the night sky would be approximately of same radi-
ance as the surface of the sun. According to this relation, be-
sides the thermal radiation absorbed in the conventional 
sense, there has been concluded the possibility of an addition-
al amount either directly absorbed, or transported by thermal 
conduction or by thermal convection in unknown processes. 
Considering the solution κ U = κ = 2 of relation (85), and taken 
constant mean values α βU U /= 2  for a special kind of non-
greybody sources , one might find an energy equilibrium 
again, while the factor 1/2 in α U  corresponds to the first 
summand “2” in (90a), (90b) again. 

Altogether the attenuation concluded there, seems an effect 
composed of re-cycling and relative time dilation – quite dif-
ferent from a mere ‘tiredness’ of light or other past attempts 
which failed in denying the time dilation according to (19), a 
universal feature though applying locally only. While this is 
undoubtedly observed as well as the energy loss (55) of red-
shifted photons – both effects directly confirmed by the SNe-
Ia measurements – the latter might be accompanied by an un-
explained extinction yet to re-establish universal energy bal-
ance against the overall emission of starlight. In contrast to 
ordinary gravitational redshift, the photons propagating 
through the DM background field might intermediately store 
a corresponding amount of unknown potential energy on their 
way before they are actually absorbed. 

The difference in the respective history of starlight com-
pared to that of BB-SMB radiation may be that the first would 
be finally absorbed at a distance before returning in form of 
 

warm baryonic matter to e.g. SMOs, while the second may be 
respectively attenuated in DM at place and time where corre-
sponding emission occurs.  

6) Sunyaev-Zel(’)dovich effect: Of all claimed observation-
al evidence for the CMB as relic radiation from a ‘big bang’, 
the SZ effect seems a strong proof. It is just this effect in its 
standard interpretation, however, which is also raising some 
doubts. Remarkably, [Lieu, Mittaz, & Zhang 2006] have 
found anything but a clear tSZ effect in the WMAP data, 
where several clusters seem even to show rather the contrary. 
In another context, [Efstathiou & Migliaccio 2012] stated that 
„Early expectations that measurements of the tSZ effect … 
could be used for precision cosmology now seem naive.“ 

Furthermore, as reported in [Kashlinsky, Atrio-Barandela, 
& Ebeling 2012] with references therein, some ‘dark flow’ 
measured by evaluation of the kSZ of galaxy clusters seems 
to agree in its axis and its absolute value roughly with the 
CMB dipole corrected for the Local Group (LG). This would 
apply after taking into account a probable 20% - 30% overes-
timation of the derived cluster velocities.  

In another context, averaging the Hubble constant in spher-
ical radial shells, [Wiltshire et al. 2012] found the LG rest 
frame preferred rather than that of the CMB. Therefore: 

a) On the one hand, the uniform DF velocity seems to cor-
respond in its absolute value and in its axis approximately to 
the relative velocity between the local CMB frame and the 
LG. 

b) On the other hand, in contrast to single galaxies gravita-
tionally bound to clusters, the Local Group may be approxi-
mately at rest with respect to the universal ‘comoving’ coor-
dinates as suggested by the evaluation of Wiltshire et al. 
quoted above. 

Taken together, this means that with respect to the LG rest-
frame there may be no DF of clusters at all. Just the other way 
round, such a ‘dark flow’ actually ascribed to distant clusters 
may turn out to apply to ‘our’ locally affected CMB instead.  

In particular, besides other additional effects like intrinsic 
local temperature fluctuations, even inhomogeneities in the 
dark matter density distributions of same temperature might 
produce dipoles in local CMB spectra because of different 
amounts of redshifted radiation coming from within the re-
spective emission regions. Such effects may be mixed with 
the dipoles due to peculiar velocities, of course.  

In any case, a ‘dark flow’ would be another indication for 
the straight SUM concept, since in view of today’s cosmolo-
gy, this DF seemed to prove the existence of at least two dif-
ferent universal rest frames. The CCM, however, could not 
explain such a result without contradiction to its own presup-
position of ultra-large scale isotropy.  

Therefore the whole Sunyaev-Zel(’)dovich effect, as in 
particular the tSZ, see e.g. [Lieu, Mittaz, & Zhang 2006], 
[Bonamente et al. 2006], and the kSZ, see e.g. [Hand et al. 
2012], [Kashlinsky, Atrio-Barandela, & Ebeling 2012], 
should be reviewed in the SUM framework now, even if only 
to prove the CCM again. Future measurements will decide 
this issue, too. 

7) CMB-temperature evolution: In addition to many other 
observational facts, also the CMB-temperature measurements 
in distant gas clouds reported in [Noterdaeme et al. 2011], s. 
also references therein, clearly support the CCM. With regard 
to the latter, however, it has to be taken into consideration 
that, on the one hand, it is only about a dozen measurements 
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in the high redshift range so far, and that, on the other hand, it 
is no contradiction to straight SUM to find gas clouds of dif-
ferent temperatures there, as long as unexpected results are 
not statistically excluded.  

Thus, it will still remain important to verify beyond all 
doubt whether or not the local CMB temperature fulfills the 
proportionality Θ CMB ~ 1+ z without any exception. Absorp-
tion lines originated at high redshifts from transitions between 
excitation states of suitable molecules, however, seem be pre-
selected in view of energy differences close to assumed val-
ues kΘ CMB. Though recently [de Martino et al. 2012] have 
used the tSZ anisotropy induced by clusters of galaxies to 
confirm the Θ CMB ~ 1+ z proportionality, it may be of interest 
– at least as a completion – to search the other way round for 
indications to an approximately constant mean CMB temper-
ature, too. 

In case of an actual cosmic evolution as a whole, if once 
definitely confirmed by further CMB temperature measure-
ments, though, this should not have begun earlier than from 
the modified Planck time T ' ≈ Tα = TH e 

–1/α+1 ≈ 10 

–59
 TH for ex-

ample, which process might correspond to a cosmic event of 
chaotic inflation [Linde 1983, 2005] considered from an ini-
tial ‘fluctuation’ [Mukhanov & Chibisov 1981] and apparent-
ly grown to Hubble length today. Then such a very event, 
however, should have happened in a stationary background 
universe largely equivalent to a pre/post-inflation scenario 
possibly described by an open SUM. 

8) Gravitational or Doppler redshift: All the different ver-
sions of big-bang cosmology from [Lemaître 1927/31] up to 
today’s CCM are based on the interpretation of cosmic red-
shift as a proof for a universal expansion. Since such a con-
clusion contradicts the concept of SUM essentially, this fea-
ture may be also addressed from another point of view. 

According to the CCM, the expansion of space forces to 
accept that a receding distribution of matter or energy had 
reached superluminal velocities while inflation. If this scenar-
io shall not contradict all experimental physics, one has al-
ways to distinguish two kinds of velocity, one of them related 
to kinetic energy, the other without. What may be the sense to 
talk about a velocity of receding galaxies without kinetic en-
ergy if there is no need for splitting those basic concepts, im-
plying a schism of consistent physics.  

Now given two legitimate interpretations of GR  (s. Sect. 
1.1), there evidently must not be concluded different physics 
from the same equations. As has been shown in Section 2.5, 
there is no need to understand the redshift as (completely) 
caused by an actual Doppler velocity of galaxies. 

In physics any measure should be based at least in princi-
ple on a thinkable operationalization. [Weinberg’s 1972] ex-
cellent ‘Gravitation and Cosmology’ addressed the expansion 
feature of the ‘big bang’ approach explicitly, though with the 
reservation that “… proper distance is not very relevant to ob-
servational cosmology”. A motion of any distant galaxy G 
further apart is reasoned there using a fictive chain of ‘flee-
ing’ galaxies lying close together on a line towards G, where 
the distance between each two of them is assumed to increase. 
But neither does the distance to, for example, Andromeda in-
crease (this feature explained by its peculiar velocity), nor 
does exist any rigid ‘proper Mpc-stick’ to be compared with. 
In contrast to universal gravitation, a perfect meter-stick is 
rigid by local quantum mechanics. Calculating all relations in  
 

the sections above including those of the apparent SNe-Ia lu-
minosities, there has been nowhere a need for a concept of 
proper distance to apply non-locally. 

9) Additional remarks: The SUM as a model of unique 
mathematical simplicity – there may be also some elegance in 
its line element (17) – is considerably close to the SNe-Ia ob-
servational facts on scales z > 0.1 without referring to any pe-
culiarities concerning the universe in its entirety. Taking into 
account that the presupposed features of isotropy and homo-
geneity are hardly justified below scales of about 400 Mpc, 
for example, a corresponding Hubble contrast could make this 
agreement complete over the full redshift range 0.01 < z < 1.8 
available so far. The other way round, it might be rather a 
surprise if neglecting any huge inhomogeneities or aniso-
tropies within this range, there was no local deviation at all. 

The SNe-Ia data – which besides the COBE [Mather et al. 
1990], WMAP [Bennett et al. 2003], HST Key Project 
[Freedman et al. 2001], HST Calibration Program [Sandage et 
al. 2006], and SDSS of e.g. [Kessler et al. 2009], [Schneider 
et al. 2010] measurements are of exceptional importance – 
may represent the most valuable cosmological breakthrough 
of the last decades because their confrontation with compet-
ing theories probably requires the least input of unproven hy-
potheses about the universe. In spite of these magnificent dis-
coveries, of course, there is still the need for more observa-
tional facts. 

Given structures up to several hundred megaparsecs of the 
Sloan Great Wall, for example, the best fit accordance of the 
largely homogeneous CCM approach with the SNe-Ia data 
might possibly show even too much ‘perfection’. As consid-
ered in 4.3, it is difficult to distinguish numerically between 
thinkable effects caused by large scale inhomogeneities of our 
cosmic environment on the one hand and a strange accelera-
tion/deceleration performance of the entire universe on the 
other hand, the latter adhering to a strict presupposition of 
undisturbed homogeneity instead. 

Without considering various hints here in detail, there 
might be more large-scale structure at redshifts 0.01 < z < 0.1 
than the CCM can actually explain. 

Even if the first tentative explanation of the CMB accord-
ing to Section 5.3 failed in detail, it might be worth to take 
straight SUM further on into consideration. Though such a 
failure would mean a fundamental missing link for this mod-
el, there are some missing links not less fundamental with re-
gard to the CCM as e.g. (i) a fictive inflation of a slow-rolling 
scalar field, (ii) an implausible initial fine-tuning of a fictive 
cosmological constant (iii) either one fictive ‘big bang’ ac-
cording to laws of nature where allegedly no nature has been 
before, or (iv) an elusion to disconnected fictive ‘parallel uni-
verses’ where the laws of nature are assumed to be different 
but respectively strictly valid again. 

In the framework of straight SUM, all of these problems do 
not need any solution, since they do not exist. This approach 
may offer a chance of keeping an adapted CCM for our cos-
mos without having to assign strange features to the entire 
universe.  

It was effectively forced to conceptualize such a provision-
al SUM scenario to show that there might be a viable station-
ary alternative to the CCM instead of the SST. As a new con-
cept, it seems another chance for a stationary background 
cosmology on basis of Einstein’s equations. 
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7.  STRAIGHT SUM INSTEAD OF THE SST AS AN 
ARGUABLE ALTERNATIVE TO THE CCM  

The idea that no universal horizons must limit physical re-
ality has led to the SUM as a stationary cosmological solution 
of Einstein’s equations. If at all, any well-known horizons in 
the framework of GRT are understood here to indicate, where 
in the interplay with gravitation, quantum mechanics may ma-
terialize its creative potential instead. 

Confronting the SUM and the CCM with the SNe-Ia data 
as the fundamental criterion of instrumental cosmology, this 
direct comparison turned out to result in an ambivalent indi-
cation (Sect.s 2.6, 4.1 - 4.4).  

With either the pure CCM or the straight SUM there seem 
to be two alternatives of relativistic cosmology if not both are 
combined to a model of our evolutionary cosmos within one 
stationary background universe. Several features are com-
pared in Table 1. One may be left with the question, whether 
cosmic evolution affects the universe as a whole (according to 
the CCM) or ‘locally’ only (according to straight SUM). 

Two simple postulates have been used to deduce the sta-
tionary universal line element dσ*

SUM = e 
Ht*

 dσ*
SRT implying 

a constant coordinate speed of light c* = c (Sect. 2.1).  
The SUM may describe the universal background on ultra-

large scales in contrast to our evolutionary cosmos therein. 
Depending on one macroscopic constant H in addition to c, G 
only, its various aspects of stationarity have been shown.  

In particular for galaxies statistically at rest with respect to 
universal coordinates – these otherwise named ‘comoving’ or 
‘conformal’ – the SUM stands out from all other flat space 
solutions with redshift parameters z = e 

Hl*/c – 1 independent 
of time (Sect. 2.5).  

The direct calculation of the SUM redshift is confirmed by 
an alternative calculation based on its FLRW-form. Thereby a 
general discrepancy has been clarified between the conven-
tional Hubble parameter Hc and a significant Hubble parame-
ter Hs , the latter in case of SUM a constant Hs-SUM ≡ H. Ex-
cept for Hubble’s linear approximation, however, the former 
is shown to be misleading since it is unfortunately coupled to 
the ‘proper’-distance concept, while the redshift of galaxies at 
rest is related by presupposition to universal (‘comoving’) co-
ordinates instead (Sect. 2.9). 

Now, in addition to local proper length, any such universal 
distance is a measurable physical quantity. Except for peculi-
ar motions, it is unambiguously displayed in its values of red-
shift according to the actual SUM extension (53) of Hubble’s 
linear approximate law. 

The new model requires the existence of a ‘dark’ gravita-
tional pressure of one third the critical energy density. This 
pressure has been found here to be necessarily negative, and it 
might correspond to something like a stationarily changing 
cosmological ‘constant’ (Sect. 2.4).  

The SUM does not only prove stationary, but shows sever-
al essential features which have been caught in the theoretical 
framework of the CCM rather speculatively. Free of horizons 
concerning the universe it might turn out as an alternative to 
inflation, otherwise needed to arrive with e. g. an approximate 
flatness, 'superhorizon' scales, or some more features one 
simply would start from, given a stationary background uni-
verse. Not least, it may answer the question which line ele-
ment of GRT would have governed an overall chaotic infla-
tion in the background of the assumed ‘big bang’ (Sect. 6). 

From the SUM, a heuristic approach has lead to CCM pa-
rameters Ω M = 0.263, ΩΛ = 0.737 which otherwise seem 
purely coincidental (Fig. 1). Thus the CCM scale factor effec-
tively fulfills approximate SUM ‘boundary’ conditions at Ht ' 
= 0 and Ht ' = –1 (Sect. 3.2).  

In accordance to straight SUM as the cosmological model 
of general and special relativity theory, there would be alter-
nating processes of evolution and revolution all over the uni-
versal background, the latter possibly in quasars, ‘black 
holes’, SMOs and AGNi, hot core structures blown up to 
bubbles or even ‘local-bang’ cosmoses, if indeed. 

There are reasons that according to SUM the physical ac-
tuality – anything but static – seems to be a lively interplay 
where special relativity theory represents quantum mechanics 
while, in contrast, general relativity represents gravitation. 
Consequently, the concept of an infinite stationary universe 
turns out to imply clear indication that individual cosmic 
structures have finite dimensions in space and time. This re-
sult is derived from the intrinsic limitations of proper length 
and proper time (Sect. 2.10) according to a self-restoring va-
lidity of SRT (Sect. 2.2). Proper quantities are found to be 
‘local’ concepts only. 

What otherwise is called ‘age of the universe’, now in view 
of the SUM turns out to be rather the maximum age of macro-
scopic structures. A re-creation of light elements more or less 
corresponding to the CCM’s ‘primordial nucleosynthesis’ – 
as well as relevant physical knowledge and models which at 
present are ascribed to one hot ‘big bang’ – might apply to lo-
cal processes instead. Lemaître’s ‘primeval atom’ [Lemaître 
1931c] would have been in a multitudinous universal com-
munity, though not as the mere singularity assumed only lat-
er. Several GRT theorems do not apply when taking QM into 
account. In view of straight SUM, any ‘local-bang’ events 
should have taken place within the one background universe.  

Ultra-large scale stationarity, however, would demand lo-
cal space-time areas of decreasing entropy. No laboratory ex-
perience would ever contradict a restriction of the natural in-
crease to evolutionary scenarios only, while in the cores of  
SGCs for example – where any process of ordinary diffusion 
is overcome by gravitation – an unrestricted law of entropy 
may break down (Sect. 5.1). 

Even in a stationary universe, empty space might appear 
relatively ‘expanding’ though only with respect to temporari-
ly shrinking local proper-units. There would be a struggle of 
ultra-large scale entropic balance against gravitational re-
creation, just as the other way round there is the well-known 
struggle of all structures against decline and decay. Here is no 
need for a physical beginning of space and time (Sect. 2.12). 

In view of the SUM it remains the question, how far the 
limits of our evolutionary cosmos actually reach out. Where 
and when does the realm of our physical evolution actually 
merge into the infinite universe? 

The stationary model is thought to describe the universe on 
ultra-large scales where the underlying assumptions of isotro-
py and homogeneity seem actually justified. According to this 
objective a comparison with the SNe-Ia data, the CCM, and 
its ‘parents’ EdS and SST, revealed straight SUM accordance 
with the [Riess et al. 2004/07] ‘gold’ sample as well as with 
‘the world’s supernova distance-redshift data’ [Kowalski et 
al. 2008] on scales z > 0.1 (Sect. 4.2).  

In this view, according to Figures 3 and 4, there is serious 
indication that ongoing re-creation processes or something  
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like 'local bangs' might affect scales at most of similar dimen-
sions only. Full scale SUM compatibility with the SNe-Ia data 
has been obtained taking into account possible peculiar fea-
tures of our ‘local’ cosmic environment like a Hubble contrast 
within the range of measured values (Sect. 4.3).  

Given that such a local Hubble contrast was caused by in-
homogeneities of matter and energy, then these might hardly 
affect the observations isotropically, however, if observers are 
not situated right in the middle of a void for example. More 
measurements of local angular distributions are certainly 
needed. In addition, it might prove unreasonable to take into 
consideration a large-scale temporal variability of the uni-
verse on the one hand, but no large-scale spatial inhomoge-
neity on the other hand.  

That not only the old SST but also the EdS cosmology is 
disproved by the SNe-Ia observations, seems a safe conclu-
sion. In contrast, the CCM represents a combination of both. 

The observations of the last two decades may be seen to 
support a double mean SUM zero: k ≡ 0, q  ≡ 0. On the other 
hand, in the CCM framework the ‘deceleration parameter’ is 
claimed to be q < 0 today, after it should have been q > 0 in 
the past, though only after before it had been q < 0 while in-
flation (Sect. 2.13).  

In view of straight SUM, all radiation going out from suf-
ficiently large gravitationally bound objects might be near an 
energy equilibrium at its ‘surface’ with all radiation coming 
in. In particular, however, Figure 8 seems to support an as-
sumption that for any special sort of universal objects U with 
low ratio (FU*/ IU), this ratio may be roughly proportional to 
its density parameter Ω U , thus leading to an unexpected cos-
mological mass-to-radius relation (Sect. 5.2).  

Several considerations show not only the possibility but do 
even suggest the existence of a DM black-body background 
radiation as a predominant part of the BB-SMB stationarily 
emitted within the universe (Sect. 2.8). A tentative straight 
SUM approach to the CMB assumes that such a microwave 
radiation originates essentially from the approximately homo-
geneous fraction of ‘dark’-matter distributed in voids as well 
as from the much more inhomogeneous fraction in halos like 
those of galaxies or clusters. In particular this preliminary at-
tempt, though, clearly needs future elaboration (Sect. 5.3). 

In spite of the probability that some tentative assumptions 
would fail, it might be reasonable, temporarily to accept even 
those ‘missing links’ of the straight-SUM concept as, for ex-
ample, concerning the CMB anisotropies. These may be 
caused by DM oscillations or other inhomogeneities due to 
DM halos, but are not yet explicitly explained here.  

Concerning both SZ effects in the straight SUM frame-
work with numerical modifications primarily in the high-z 
range, the results of [Lieu, Mittaz, & Zhang 2006], or the 
‘dark flow’ stated by [Kashlinsky, Atrio-Barandela, & 
Ebeling 2012], both with references therein, have raised 
doubts in the ‘big bang’ origin of the CMB, which is assumed 
here as only a special part of EBL (Sect. 5.4). 

The case for a necessity to adapt a CCM cosmos into an 
open SUM background, would be to verify beyond all doubt – 
from a sufficiently large sample at sufficiently large distanc-
es, though – whether or not the local CMB temperature ful-
fills without any exception the CCM proportionality Θ CMB ~ 
1+ z, which in several observations seems already confirmed 
by corresponding results of [Noterdaeme et al. 2011] and pa-
pers referenced therein. The other way round, in case of some 

Θ CMB (z) ≈ constant ≈ 3 K measurements at high redshifts this 
would falsify the CCM after all (Sect. 6). 

In view of straight SUM, several important CCM features 
resorting to peculiar phases in the assumed history of the uni-
verse have to be alternatively explained by e.g. selection ef-
fects including various forms of attenuation, or by ‘local’ 
cosmic evolution implying e.g. peculiar flows. These chances 
cannot be excluded, quite the contrary. Essential processes in 
the lively universe may be far from being understood. The 
SNe-Ia breakthrough at the turn to the 21st century will not 
remain the last unexpected cosmological discovery forever. 

In view of Occam’s razor – also regarding simplicity and 
symmetry – the SUM might be appropriate to describe the en-
tire universe, whereas the CCM would rather describe our 
evolutionary cosmos. Even the criterion of esthetics is of 
some practical importance, since for the sake of an unbiased 
comparability it could be reasonable, to refer to the simplest 
model which allows a systematic classification of observa-
tional data. In this view, the SUM seems predestined as a ref-
erence model because of its unique mathematical simplicity.  

Furthermore, if one takes Einstein's original equations 
without cosmological constant, then the SNe-Ia measurements 
would have obviously confirmed straight SUM. 

Several fundamental facts well-known as its main pillars 
seem to prove ‘big bang’ cosmology beyond all doubt. Al-
most as strong as these pillars, however, as weak seems some 
ground. In addition to (a) the inflation paradigm dealing with 
a scalar inflaton field never observed, these are among others 
(b) the baryon asymmetry, (c) a singular origin from blind 
chaos leading to fixed physical laws, d) ‘dark energy’, in con-
trast to ‘dark’ matter irritating fundamentally, e) an imperfect 
cosmological principle excluding time from universal sym-
metry, and on top f) the strange coincidental ‘age of the uni-
verse’ equaling the Hubble time just only today. These unex-
plained features of the current ΛCDM ‘big bang’ cosmology 
may have been widely accepted not least in view of apparent-
ly no arguable alternative so far.  

Now in the SUM framework, several problems might dis-
appear or may be at least seen in different light. In particular, 
it has been considered, that …  

1. … the universal redshift is deducible as gravitational ef-
fect without the need for a corresponding Doppler motion, 
thereby introducing a significant Hubble parameter in contrast 
to the conventional one. 

2. … the law of entropy may be restricted – without con-
tradiction to any laboratory experience – to evolutionary pro-
cesses, thus allowing for ‘primordial’ nucleosynthesis in re-
creation processes of AGNi or in ‘local bangs’. 

3. … there may be a nearly homogeneous, optically almost 
transparent, non-lensing distribution of ‘dark matter’ filling 
the gap between observable matter and the critical density, 
thus accounting for what is ascribed to ‘dark energy’ today. 

4. … most of the CMB might be essentially a thermal radi-
ation from ‘dark matter’, where its inhomogeneities apparent-
ly seem also to reflect acoustic oscillations at a statistical 
mean universal temperature. 

Summarizing that several fundamental observational facts 
are in approximate accordance or at least not definitely in 
conflict with the results derived in the deductive part of this 
paper, it seems a legitimate conclusion that relativistic cos-
mology may have gained future scope between two extreme 
alternatives: a singular CCM origin of the universe including 
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space and time on the one hand, and a straight SUM back-
ground including local quasi-bang events on the other hand. 
This paper claims that, in any case, what modern cosmology 
describes as an unevenly evolving evolutionary cosmos, has 
not necessarily to be the entire universe.  

Even if a straight SUM was able to describe the universe 
on its own, however, it could not be expected to explain the 
plenty of cosmological observations at once. Many open 
questions should be answered whether positive or negative in 
the new context, as this has happened with many open ques-
tions of the ‘big bang’ cosmology in the past. Corresponding-
ly several unbiased attempts may be needed to provide future 
clarification.  
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APPENDIX: ON THE PLANCK 2013 RESULTS 
 
Recently in a series of pre-prints the Planck 2013 results 

were published online, s. [Planck Collaboration I 2013] and 
references therein.  

Though now several important aspects give reason to add 
this brief appendix, the SUM concept developed above is not 
affected itself. In contrast, on the other hand, while the CCM 
density parameters are significantly changed, several WMAP 
anomalies in form of ‘intriguing’ asymmetries are confirmed 
or even strengthened by the results in [Planck Collaboration 
XXIII 2013]. 

Some minor modifications in comparison with the text do 
not change the conclusions of this paper on hand essentially. 
Taking into account a Planck value ΩΛ ≈ 0.69, this may be 
even closer to 1/√2. Now in Figure 6 the respective gradients 
of the straight lines in the c), e) panels representing the mean 
quadratic CCM deviations would appear improved from –
 0.07, – 0.08 to – 0.03, – 0.04. In Figure 4 showing the most 
relevant fits at universal scales z > 0.1, the same value would 
lead from – 0.16, – 0.18 to – 0.12, – 0.14 (while the correspond-
ing SUM gradients stay at + 0.02, + 0.03 and – 0.03, – 0.02). 

In view of a thinkable attempt to embed the CCM cosmos 
into an open SUM background as also considered above, it is 
of more importance that taking into account the new [Planck 
Collaboration XVI 2013] high-precision results H0 = 67.3 
km s–1

 Mpc–1, Ω m = 0.315, “… these values are in tension with 
recent direct measurements”. The newly emerging problems 
concerning the conventional parameter H0 again, give in view 
of straight SUM reasonable indication for a local Hubble con-
trast as concluded in Section 4.3. 

It might become increasingly difficult to maintain the 
claim of a ‘Cosmological Concordance Model’ describing the 
commonly presupposed ‘big bang’ at all. On the other hand, 
in view of straight SUM it should not bear serious difficulties 
to explain in principle any asymmetries of the BB-SMB 
(CMB) from ‘local’ inhomogeneities. 

According to Section 5.3, by far most of this radiation 
would have been emitted within z < 1 instead at from a sur-
face of last scattering at z ≈ 1100. With regard to the increas-
ingly reduced SZ effect considered in the context of Figure 9, 
it seems remarkable that the [Planck Collaboration XXIX 
2013] SZ catalogue as the deepest all-sky cluster catalogue 
ever, reports corresponding redshifts up to about z ≈ 1 only. 

In the CCM framework, a process of ‘re’-ionization must 
have followed the phase of ‘re’-combination. But in particular 
the former remains unclear because of “unexplained residu-
als“, at least until further Planck results will be released. 

What has been measured by the Planck collaboration to 
unprecedented resolution are frequency-dependent angular 
distributions, which in a straight SUM framework obviously 
would have to be scaled up from an inflationary ‘big bang’ 
model to a stationary background universe. 

This means the need for a future attempt of a parameter 
transfer to straight SUM: instead of the CCM’s ‘strange reci-
pe’, now one may take primarily six ‘acoustic’ parameters to 
fit the acoustic oscillations into the SUM framework. 

A fiducial peculiar CCM length is tightly related to the 
first acoustic peak. Any structure at a universal distance one 
hundred times its diameter, however, would appear at about 
an angle of 0.6 ° on the sky, as might do voids at Hubble dis-
tance RH , as clusters at the transition scale to universal homo-

geneity at z ≈ 0.1 (s. Sect. 4.2), or possibly even as galaxies at 
some mean distance between them, for example. 

Now the [Planck Collaboration XVI 2013] measurements 
state a density parameter Ω M ≈ 1/3 (instead of 1/4), straight 
SUM would ascribe this to only the part of universal (‘dark’) 
matter gravitationally bound in galaxies or clusters, whereas a 
fraction Ω Λ ≈ 2/3 (instead of 3/4) seems to be much more 
homogeneously distributed at lower densities, as primarily in 
voids. In contrast to the first, because of smoothed inhomoge-
neities the latter might show no gravitational lensing effects. 
Such a distribution of ‘dark’ matter should imply correspond-
ing fractions of the BB-SMB reaching an observer from 
point-like halos or from homogeneous DM respectively. 

In view of straight SUM there may appear some ‘local’ 
CMB asymmetries from the universal distribution of ‘dark’ 
matter primarily emitting the BB-SMB. That six CCM para-
meters for acoustic oscillations could be not enough to model 
the CMB anisotropies together with the various WMAP 
anomalies, now seems confirmed by the Planck results. 

Any thinkable attempt to embed a modified CCM cosmos 
into an open SUM would probably presuppose a special loca-
tion, then justified by an anthropic principle related to that 
one explaining the approximate CCM coincidence of the 
Hubble time with the assumed ‘age of the universe’ stated in 
Section 3.2. In a suggestive historical analogy such an attempt 
might correspond to a Brahe-model, which once tried to rec-
oncile the old geocentric with the newly rediscovered solar-
centric view. Now with a Planck density parameter ΩΛ ≈ 0.69 
(instead of 0.73) the deviation from a perfect accordance of 
both periods above is increased from < 1% to ∼ 5%, thus 
weakening that coincidental argument for a direct embedding. 

Facing the “intriguing inconsistencies” implied in the re-
sults of [Planck Collaboration XXIII 2013], and these taken 
together with several CCM problems already well-known be-
fore, it might be worthwhile to focus on the straight SUM 
framework in this context instead.  

Given Einstein's original equations without cosmological 
constant, the SNe-Ia measurements would obviously confirm 
straight SUM directly. Instead of even more sophisticated 
‘new physics’ – occasionally addressed as a possible conse-
quence if necessary – a shift of two paradigms with no loss of 
proven GR applicability may be sufficient. At first, the con-
cept of SRT ‘proper’ quantities must not be overstrained to 
universal scales (s. Sect. 2.10), which questionable practice is 
manifest from a strict preference for the FLRW form so far (it 
has been shown in Section 2.5 that this concept implies an un-
fortunately misleading conventional Hubble parameter). At 
second, physicists might accept genius Einstein’s famous as-
sessment of the cosmological constant as his biggest blunder 
(‘größte Eselei’ ) after all. Essential aspects resulting from 
both these claims are summarized in Table 1 above. 
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