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How the JWST is also going to prove that the universe is round  
 
 
Redshift, distances and the James Webb Space Telescope 

 
To determine the shape of the universe, we need to study how galaxies are distributed 
across the celestial dome; in other words, we need density measurements of numbers of 
galaxies in the universe. To do this, astronomy uses the redshift of spectral lines in the 
light spectrum of galaxies. Galaxies emit white light, but we do not always receive it as 
white light, usually redder. Edwin Hubble showed back in 1931 that the further away a 
galaxy is, the greater its redshift is, that is, the further the spectral lines in the starlight 
spectrum are shifted to red. The (degree of) redshift is indicated by the letter "z". Redshift 
zero means that the light is received on Earth just as it was emitted. Light from very 
distant galaxies is shifted so far into the red that it arrives here even as infrared. The latter 
is the specialty of the James Webb telescope. It can do what the Hubble Space 
Telescope cannot: look into the mid-infrared spectrum with its MIRI (Mid Infra Red 
Instrument). In this infrared part of the spectrum, very distant galaxies are more visible 
and we can better determine their distance. 

 
Measurements by the Hubble Space Telescope and its successor 
 
The Hubble Space Telescope Hubble (HST) consists of a number of precision 
instruments for astronomical observations. Named after American astronomer Edwin 
Hubble, it has been orbiting the Earth like an artificial moon since its launch by NASA and 
ESA on April 24, 1990. The Hubble is used for optical observations. The telescope also 
possesses an infrared camera. 
The most distant galaxy detected so far with the Hubble Space Telescope has a redshift 
z=11, hence its name: GN-z11. This means that all the light wavelengths of GN-z11, as 
received on Earth, have become 12 times longer (namely z+1) than of the light emitted by 
the galaxy very long ago. After all, z is the relative redshift: the observed wavelength 
difference of the received light wavelength λ and the emitted light wavelength λ0, , relative 
to the emitted wavelength λ0, in formula (λ-λ0)/λ0. Then the redshift factor is λ / λ0 = z+1. A 
long time? Yes, light takes a long time to arrive here over that very long distance. Hence a 
distance to a galaxy is expressed in light years: a light year is the distance light travels in 
one year in vacuum. An observation with the Hubble Space Telescope of GN-z11, which 
lies many billions of light years away from Earth, is therefore a picture from the distant 
past of GN-z11. The James Webb Space Telescope can measure a redshift up to about 
70, roughly 6 times more than the Hubble Space Telescope can observe in the infrared 
spectrum. Moreover, the sharpness of the James Webb Space Telescope is much better. 
That does not mean that it can then also see 6 times as far, because that depends on the 
relationship between redshift and distance in light years. For that distance determination, 
the shape and also the (visible) horizon of the universe are important. Which shapes 
qualify and what are their characteristics? We can then start comparing those with real 
observations. 
 

A flat or Euclidean universe versus a round universe 
 
The Euclidean FLRW model (Friedmann, Lemaître, Robertson, Walker) is the common 
universe model currently used by astronomers and physicists. We, the authors, present a 
round universe rather than a flat Euclidean space model. This raises the following 
question. What shape is the universe and then what is the corresponding distribution of 
mass concentration of galaxies in the universe? In other words, where are those galaxies 
located, counting from Earth, many billions of light years back to the farthest distance in 
the visible universe? The premise is that the universe is homogeneous and isotropic, or in 
other words, everywhere and in every direction on a large scale throughout the universe, 
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the mass energy is uniformly distributed (the cosmological principle). The matter density is 
then the same everywhere, both for the flat Euclidean universe and for the round shape of 
the universe. We know that the distances of galaxies in the universe depend on their 
redshift z. The relative distances in the round universe are determined by the ratio of z to 
the (z+1) value of a galaxy multiplied by the largest possible distance namely the Hubble-
Horizon distance. In formula form: the z/(z+1) part of the Hubble-Horizon distance. In the 
round model we are dealing with the relative arc distances, in the flat model with the 
relative straight line distances. Both are related to the largest distance in the universe and 
expressed as a percentage of it, namely z/(z+1)x100 [%] and is thus an indication of the 
percentage of the "Hubble Horizon" distance.  
The total volume of the universe is all there is, i.e.100%. What volume do you see through 
a telescope? We figured that out and it turns out to be different in the two models. The 
relative volume percentage of space (more precisely, the increase in the amount of 
surface space) in the Euclidean model increases by (more than) the square of the relative 
distance to the Hubble-Horizon distance. In the round universe model, which is based on 
a 3-sphere (see below), the relative volume percentage of a 3-sphere space is a sine-
square function of the product of π and the relative distance related to the Hubble-Horizon 
distance. We now compare those two relative volume percent space (given as functions 
above) plotted against relative distance, both in one graph: one from the Euclidean (flat) 
and the other from the round model of the universe (also called 3-sphere model). 

 
 
See Figure 1.03. On the Y-axis are plotted in volume percent Vol% for both the Euclidean 
and 3-sphere curves against the relative percent distance D% on the X-axis.  
We see a large difference. In the range from z=0 ( the here and now) to z = almost infinity 
(the Big Bang), the Euclidean curved curve rises from 0 to 2.95% (almost 3 volume 
percent) while the 3-sphere curve also starts at z=0 with zero volume percent, but has a 
maximum of 2 volume percent at z=1 but then drops back to zero volume percent at z = 
almost infinity. Thus, the number of volume percent at the 3-sphere progresses like a bell 
curve. The intersection of the two curves is at z=2.125 or 68% of the "Hubble Horizon" 
distance with a volume percentage of 1.4%.  
With these substantial differences, we can determine what shape the universe is. To do 
this, we are going to compare the two graphs with the actual measured relative 
distribution of galaxies.  
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Which model will satisfy? 
 
Before going further into the exact concepts and definitions and the UVA observations 
themselves, we mention the result. Especially the result found at z=1 turns out to be very 
important because the 3-sphere model is supported by real observations, namely 
distribution counts of galaxies carried out by the University of Amsterdam. Using the 
Hubble Space Telescope, observations on and counts of galaxies were carried out (see 
further Figure 1.04), which produced a distribution curve showing a maximum number of 
galaxies at z=1. The observed hilly distribution curve starts at z=0 and ends with almost 
no galaxies left at z=5. This result shows great agreement with the 3-sphere universe. 
Thus, based on the maximum peak value of numbers of galaxies at redshift z=1 in the 
UVA graph, it is reasonable to consider the spatial universe as a 3-sphere. In other words, 
the spatial universe is better described by a 3-sphere space model than by a Euclidean 
space model. The flat Euclidean-FLRW space model is also coupled with the Lambda-
CDM model. Lambda represents dark energy as a cosmological constant and CDM, cold 
dark matter, represents cold dark matter. 
 
Arguments in favor of a 3-sphere shape: 
 
1) Space in a closed 3-Sphere shape is only partially observable but with the JWRT 
almost 99.9% of it is visible. 
2) The total mass energy of the universe is limited, it is 100% and that is all there is. 
3) The circular model satisfies the cosmological principle, it is homogeneous and 
isotropic. 
4) The cosmic background radiation (from the moment of transparency of the universe in 
the distant past) comes from all sides. 
5) The distribution of galaxies in the universe shows a peak at z = 1. 
6) It excludes the Euclidean FLRW model (Friedmann,Lemaître,Robertson,Walker). 
7) The critical and actual density of a spatial 3-Sphere shape is much larger, about 20x 
the density of the FRLW model calculated by Friedmann. Therefore, a 3-sphere model 
does not require dark energy or dark mass, which current physicists and astronomers are 
still looking for and without results. 
8) There is no need to add dark energy or additional dark mass to explain the anomalous 
velocity phenomena of stars in galaxies. 
 
So if the universe is indeed round then it is a 3-sphere What is this 3-sphere anyway? 
How do you measure distances and what is a horizon? 
 

Our model of the round universe is a 3-sphere 
 
Science works with models to best approximate physical reality. Our universe model is 
mathematically a four-dimensional empty hyper-sphere called 3-Sphere. All galaxies are 
located only in the 3-D(imensional) "surface volume" of the 3-sphere, somewhat similar to 
our earth's crust-shell with all the oceans and continents in it. However, the round curved 
and closed 3-sphere consists only of a 3-D shell, unlike the massive 3-D-sphere of the 
globe which then has a 2-D shell. The fourth dimension of the 3-sphere is time and is 
represented by the 4-D sphere radius R4 of the 3-sphere. Thus, all distances in the "Now" 
between galaxies are parts of the 3-sphere great circles, which lie in the 3-sphere shell. 
Put another way, all universe locations (that includes all galaxies) lie in the 3-sphere shell 
and are also all at the same 4-Dimensional spherical radius distance from the hypothetical 
center. That center point itself is not part of 3-sphere shell. 
Then the farthest object we can theoretically see across a half great circle from the 3-
sphere in the "Now" is exactly the distance from us to the other side of the round universe. 
For comparison and clarification, the meridians running from North Pole to South Pole are 
semi-major circles on our Globe. 
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We determine with our instruments from a relatively fixed point on the Earth via (parts of) 
great circles the distance to objects in the universe. The most distant point in the 
theoretically visible universe we call the Hubble-Horizon. This lies at the Hubble-Horizon 
distance, in the "Now," measured and/or calculated along a semicircle in the round 
universe model. With this, between two of these spherical points, the present distance can 
be calculated, for example, between Earth and GN-z11. The largest possible curved 
distance within the 3-sphere shell model (a half circle) is the Hubble-Horizon distance, i.e., 
a half universe great circle. 
 
The length of the spherical radius r4 (in the fourth dimension) in our model is the elapsed 
time, the end point of the radius is our time "now." Consequently, at r4 = 0, in the current 
view in astronomy and physics, the 3-sphere had the size of a point, also called the "Big 
Bang," after all, the entire universe was then at point of time 0. The expansion of the 
universe is represented by an increasing radius r4 ending at r4 = R4, which is the 3-Sphere 
radius of "Now" time, the time in which we now live. So the farthest galaxies possible are, 
in the "Now" for terrestrial observers, at the end of semi-major circles, on the Hubble-
Horizon. But the light emitted from distant galaxies in our "Now" is still invisible to us, as it 
still has to travel billions of years and will arrive on Earth later. Therefore, it is also true: 
we see in our "Now" only the universe as it looked in the long past, when the light left. 
Calculated with current units, the images received from galaxies close to the Hubble-
Horizon, i.e., also from just after the Big Bang moment, are over eleven billion years old. 
We therefore consider the Big Bang at point of time 0 to be the Hubble-Horizon. Thus, in 
addition to being a distance horizon, it is also a time horizon. Beyond the Hubble-Horizon, 
because of the curvature of the universe, there is nothing for us, as terrestrial observers, 
to observe. It is also the point where we could theoretically see farthest back in time in the 
universe. The z of light from that limit case becomes infinitely large and the relative 
distance z/(z+1)=1=100%, the Hubble-Horizon distance. Thus, the visible universe is only 
a subset of all the stars (galaxies) of the total universe (the full sphere shell). 
 
Well, now, using our distance formula in our round 3-sphere universe model, let's 
calculate the distances to very distant galaxies more accurately and relate them to the 
density at the site. What exactly did the University of Amsterdam measure? 
 

The observed density distribution of galaxies 
 
We can now use the redshift z of distant galaxies to calculate distances of galaxies in the 
universe relative to the aforementioned Hubble-horizon distance. The farthest galaxies lie 
at the Hubble-Horizon, which is the maximum Hubble (arc)distance in the 3-sphere 
universe model. We already saw a simple formula for the relationship between the redshift 
z of distant galaxies and their distance, relative to the Hubble-Horizon distance. That 
formula is the previously mentioned portion z /(z + 1) of the Hubble-Horizon distance, 
expressed as a percentage. When the redshift z goes to very high z values, the fraction  
z / (z+1) eventually approaches one, which is 100%.  
 
For example: GN-z11 is at 11/12 = 91.7% from the Hubble-Horizon, almost on the other 
side of our round universe. The James Webb can see a little further still: 70/71 = 98.6% of 
the Hubble-Horizon distance. So we will soon be able to see almost 7%-points further 
than with the Hubble Space Telescope. We expect to find relatively small galaxies (dwarf 
galaxies) there. We then look further back in time, when galaxies began to develop. Over 
time, more and more of those galaxies merged into larger ones, caused by gravity 
between them. As a result, the number of galaxies decreased over time. In other words, 
the further you look (and the further back in time), the more and smaller galaxies you 
should observe. 
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But here's the thing: we have seen that it follows from our model that already above 
redshift z=1, that is, from 50% of the Hubble-Horizon, the number of galaxies we observe 
does not continue to increase, but actually decreases! Why is that?  
Because of the curved circular shape of our universe model. It follows from the distance 
formula that at z=1 a galaxy is at half the Hubble-Horizon distance. If, as we analyzed, the 
universe is round, then the further you look beyond redshift z=1, the less space there is. 
After all, the great circles ("meridians") come closer together again on the other side (see 
the section on a flat Euclidean universe versus a round universe.) 
Increase in density or decrease? What do the real observations show? 
 
 

Density observations point to a round universe. 
 
Researchers at the University of Amsterdam (UVA) demonstrated a decrease with their 
graph where N is plotted as a function of z. See Figure 1.04 
 

 
 
 
On the X-axis is z, divided into classes with a step size of 0.2. On the Y-axis is N, which is 
the number of galaxies counted per quadratic minute of arc and per 0.2 increment of z. 
So UVA has made density measurements with numbers of galaxies in the spatial 
universe, using the Hubble Space Telescope. Where the density of galaxies is greatest 
was unmistakably found to be the region where the redshift z = 1 lies.  
 
Now we are going to convert the X-axis to D%=z/(z+1) to make the graphs more 
comparable. 
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In the graph of Figure 1.07, the left Y-axis shows N as a function of D%. Here, the number 
of galaxies N are plotted against the relative percent distance D%= z/(z+1) by the UVA 
and the right Y-axis also shows the volume percent Vol% mentioned earlier for the 3-
sphere. The similarity is striking. Thus, the observation perfectly matches the properties of 
our round universe model and the observation contradicts the flat model. 

Thus, our round universe model with the 3-sphere satisfies convincingly better than the 
flat, Euclidean space model, which most physicists and astronomers now use.  

 Developments around the common universe model versus the round model  

Are we alone in the notion of a round universe? Yes, for now because the vast majority of 
astronomers say the universe is straight or flat. However, that would mean that as you 
look beyond redshift 1, you should start seeing (more than) quadratically more galaxies, 
for two reasons: 1) because in a straight universe there is quadratically more space the 
further you look, and 2) because galaxies get much smaller the further you look. (See 
paragraph showing a flat Euclidean universe versus a round universe). 
 
The observations point to the round model and reject the flat model. Albert Einstein used 
the round universe model as early as 1917, a round universe in which you unknowingly 
travel in very large circles while thinking you are going straight ahead. The mathematical 
model Einstein calculated with has three space dimensions and one time dimension, so it 
is the 3-sphere. Indeed, that round shape also satisfies the cosmological principle 
mentioned above. After all there is indeed no center and no edge in the round universe, it 
is finite but unlimited. Unfortunately, Einstein dropped that 3-sphere model of the universe 
when he saw the work of Edwin Hubble. In fact, after that encounter, Einstein added a 
kind of dark energy into his model formulas as a counterforce to gravity. This was to 
prevent collapse of the universe, the Big Crunch.  
 
Later Einstein called his added cosmological constant his biggest blunder and then 
returned to his original vision, the 3-sphere model that we now use, courtesy of him, albeit 
modified. For Hubble pointed out to him that in his model velocity itself can also prevent a 
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collapse, provided that velocity is high enough, namely the so-called escape velocity. 
Consider the velocity of a bullet shot up from the earth: if that initial velocity is only high 
enough, that bullet will never return. Indeed, we have adapted Einstein's model, because 
for us the fourth dimension is the time of "Now" represented in the 3-sphere model as the 
spherical radius R4. As a result, we do not need dark energy (also called the cosmological 
constant) in our model, nor dark matter, as discussed. This saves a lot of searching.  
 

Prediction 
 
Meanwhile, the James Webb Space Telescope (JWST) launched on Dec. 25, 2022, 32 
years after Hubble Space Telescope launch in 1990. Using the round universe model, the 
authors can make the prediction that the JWST will discover fewer and fewer galaxies as 
you look further and further beyond those with redshift z=1. Its results will be a valuable 
complement to the UVA's Hubble observations. (more detailed images). 
The JWST is positioned "fixed" in space relative to Earth at the Lagrange point L2. Very 
sharp infrared photos of objects from the universe have already been taken by the JWST. 
Its mission includes capturing starlight from stars (galaxies) shortly after the Big Bang and 
the evolution of the oldest galaxies. Also on the mission list are the formation of new 
galaxies and their evolution as well as the study of their physical and chemical 
composition. This is going to provide an overwhelming amount of data and we are 
convinced that Einstein (posthumously) and we will be proven right, namely that the 
universe must be round according to the authors. The James Webb Space Telescope will 
begin to reconfirm that more accurately than the Hubble telescope has already done. 
. 
  
Sources: Our book: Repairing Robertson-Walker's Solution and Wikipedia 
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