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Introduction and relevance 

The current model of the universe, the Lambda-CDM or FLRW model, concludes that the 

universe is Euclidean (flat) or nearly Euclidean. The authors will argue that the universe is 
spherical (round), which is locally immeasurably close to Euclidean. The authors will argue 

that any model of the universe must answer to the cosmological principle. This principle states 

that the universe is the same everywhere (homogenous) and the same in all directions 

(isotropic). Furthermore, to ensure energy conservation according to Noether’s theorem, any 
universal model must also answer to the perfect cosmological principle. This principle states 

that the universal model must also be homogenous and isotropic in time. This means that any 

space-time model of the universe must answer to the perfect cosmological principle. 

 
The relevance of the perfect cosmological principle to the universal model is enormous. The 

universe can either be Euclidean and infinitely large and old, or spherical and limited in space 

and time. The authors will argue that observations show that the universe is spherical and thus 

limited in space and time. The consequences are: no “dark energy”, no or little “dark matter”, 
explanation of cosmic inflation, explanation of fast rotational speed of far stars and star 

clusters, and much more. 

 

Observing the number of galaxies over redshift 

The more distant “D” a galaxy is, the higher its redshift “z” is, as was observed by Hubble 

and Humason in 1931. The relation is z ≈ H.D / c, in which “H” is the Hubble constant and 

“c” is the speed of light. There is no doubt about the relation between distance and redshift. 
This is where the shape of the universe becomes important.  If the universe would be 

Euclidean and homogenous, you find more galaxies the farther you look around you. In other 

words: expressed in classes of distance (or redshift) you would find in a class nearby a low 

number and in a class far away a high number of galaxies. The higher the class of redshift, the 
ever higher becomes the number of galaxies (a quadratic function of distance). 

 

However, if the universe is spherical and homogenous, you also find more galaxies the farther 

you look around, but up to a point. Beyond that point you find less and less galaxies (a 
quadratic sinus function). To illustrate this, imagine, that you stand on the North pole of a 

globe. The spherical universe 3D-space is now presented as a 2D-surface of this globe. Think 

of it as a ‘Flatland’ where there is no height. Assume the surface of the globe, or the curved 

‘Flatland’ is scattered with cities: everywhere the same number of cities per 1000 square km 
(homogenous). You start  counting cities in the area from latitude 90 to 80 around your North 

Pole. Then, you look further away: the area between 80 to 70 latitude,  etc. until you end 

counting cities at 80 to 90 south at the south pole. 

 
You probably find most cities around 10 to 0 or 0 to 10 around the equator, because that area 

is the widest, so with the most cities. The classes of latitude are again classes of distance (of 

classes of redshift z) and the cities are galaxies .So, to distinguish between a Euclidean and 

spherical universe, we need to count galaxies over classes of redshift “z”. You will find many 
observations by many different organizations, but one thing that they all have in common is 

the peak of the number of galaxies around redshift one. That is the first indication of a 
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spherical universe limited in space and time. Figure 1 shows the count of the University of 

Amsterdam (UvA) as counted around 2005. 

You see in Fig 1 the peak at “z” from 0.8 to 2.0, counting 65 to 85 galaxies over many different 

angles of sight. UvA has put the best-fit formula down as N = 386z2.e–z/0.50, see figure 1. Let’s 

compare this formula to the formula of a spherical and homogenous universe, see figure 2: 

 

Figure 1: Galaxy count “N” by UvA per 0.2 change in redshift “z” per arcmin2 

 

 

Figure 2: Galaxy count “N” of UvA and the volume of a 3-sphere over distance D% = z / (z + 1) 
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Note how close the UvA formula is to the volume of a spherical and homogenous universe! 

What you see is the volume of a 3-sphere as Einstein described in his book “My Theory” in 

1917. He called this model of the universe: “limited, but without borders”. It means as an 2D-

ant you can crawl around in the 2D-space: no borders but the total sphere-surface is limited. 
 

Einstein’s 3-sphere in space-time fits best 

Einstein’s 3-sphere, or ‘gloom’, is the closed, curved surface of a 4d-hyperbol. It fits the 
observations of the number of galaxies like a glove! The universe is not Euclidean and not 

unlimited, based on galaxy count and the cosmological principle. 

  

However, Einstein’s 3-sphere was a sphere in space only, not in space-time! The authors find 
it strange that the inventor of space-time made a space-only model! Einstein later abandoned 

this model based on Hubble’s observations in 1931. The authors revive his model in space-

time format, such that no “cosmological constant” or “dark energy” is needed to explain all 

cosmic observations! 
 

The ERMW-model 

How? The authors have listened to Minkowski, who argued that there is no separate space 
and time, but a kind of union of both: space-time. The radius of the 3-sphere is both space in 

meters and time in seconds! For the experts: R4 = c.t / π, in which R4 is the spatial 4D radius 

in the units meter and “t” is the time in seconds. This has enormous consequences to the 

universal model, which we call the “EMRW” model, in honor of Einstein (3-sphere), 
Minkowski (space-time) and Robertson-Walker (comoving coordinates). With special honor 

to Noether, who is the mother of the perfect cosmological principle! 

 

The consequences are: explanation of cosmic inflation (z + 1), a much higher density of the 
universe (about twenty times higher), the absence of “dark energy”, the (near) absence of 

“dark matter” and the fast movement of the outer stars of galaxies explained by the curvature 

of the spherical universe. In answer to the question of curvature, the curvature of the universe 

is about 1 / R4 or 3 x 10–26 [m–1], too small to measure. So yes, the curvature of the universe 
is very near Euclidean, but is spherical, see appendix. Low as this curvature is, it does have 

an effect on star clusters orbiting our Milky Way! These stars need to orbit much faster to stay 

in orbit, based on universal curvature only, see “Repairing Robertson-Walker’s Solution” 

 

Our mission 

We strive for pure physics, physics without magic or unproven particles. We base ourselves 

on Noether’s conservation laws of energy and momentum. Therefore we object to “dark 
energy” and singularities in physics. General relativity is partly in conflict with Noether’s 

laws. Emmy Noether signaled these failures around 1920, but Einstein ignored her, although 

he praised her as a mathematical genius. The result of Noether’s theorems are: a slightly 

modified Einstein’s Relativity, slightly modified Schwarzschild and Robertson-Walker 
solutions, but with observable consequences: torus shaped black holes and cosmic inflation, 

observed by NASA/ESA, see Appendix and our books. 
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More information? 

Our three books (www.loop-doctor.nl) describe the repair of Einstein’s Relativity for 

Noether’s theorem1 in full detail. We hope you get as many “aha” experiences as we did, 

 

Rob Roodenburg (MSc. author), Frans de Winter (MSc. coauthor), Oscar van Duijn (MSc. 

coauthor), Maarten Palthe (MSc. editor) Schiedam, October, 2019 

 

Appendix: EMRW specifications 

Following are the specs of the EMRW model of the universe in comoving coordinates: 

 

Einstein’s 3-sphere: x4
2 + y4

2 + z4
2 + ω4

2 = R4
2 [m2] 3D “surface” of 4D sphere 

 

Radius 3-sphere:  R4   = c / π.H  ≈ 3.3 x 1025  [m] comoving 4D radius 

Volume V = 2π2.R4
3, ≈ 6.9 x 1077  [m3] 3D volume of the universe 

Hubble length:  S3  = c / H  ≈ 1.0 x 1026  [m]  largest distance in the universe 

Hubble time:  t  = 1 / H  ≈ 3.4 x 1017  [s]  total history of the universe 

Hubble mass:  M = c3 / G.H  ≈ 1.4 x 1053  [kg]  total mass of the universe 

Cosmic density: ρ = π.H2 / 2G  ≈ 2.0 x 10–25  [kg/m3] cosmic density of the universe 

 

The Hubble mass and density also contain the Newton constant “G”. For more detailed 
information, read our book “Repairing Robertson-Walker’s Solution”, repairing Einstein’s 

Relativity for Noether’s theorems. Note that the density is about 20 times higher than current 

estimates, but about the same if you disregard dark energy and most of the dark matter. Our 

model does not include dark energy and contains a lot less dark matter, see our book 
“Repairing Robertson-Walker’s Solution”. 

 

Extra: What lies beyond our universe? 

We live surrounded by 3D space, but we are at the edge of time: “now”. If you listen to 

Minkowski, then you understand that inside of our space-time 3-sphere lies the past and that 

the future lies outside of our current 3-sphere. The benefit of thinking space-time is 

understanding the universe! In our current unit second, the age of the universe is about eleven 
billion years old. However, on a proper cesium clock, the universe is infinitely old! 

 

The Big Bang is infinitely long ago, there was no “shortly before the Big Bang”. The Big 

Bang was no explosion, it is a horizon. The better name for the eleven billion year past in your 
own units of measurement is the “Hubble Horizon”. Going back in time, all observers always 

see the horizon at the same time distance in time (1 / H), but they measure in a smaller unit 

second! This is like sailing towards a barrel at the horizon. You can reach the barrel, but the 

horizon remains at the same distance. The Hubble Horizon was, is, and will always be about 
eleven billion years in the cosmic past, “comoving space-time coordinates”!(see other 

articles). 

 
1 Noether E. “Invariant variation problems” translated by Tavel M. TTSP 1971 p. 186-207 

http://www.loop-doctor.nl/

