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Introduction and relevance 

Hubble and Humason measured the redshift of light from galaxies “z” and found a relation to the 

estimated distance “D” to these galaxies, see formula (2). They knew the Doppler effect, see 
formula (3), which relates redshift “z” to speed “v”, and assumed in 1931 that the Doppler Effect 
causes the redshift “z”. Their observations ranged from a redshift “z” of –0.0010 (blue shift of 
Andromeda) to 0.06. The authors confirm that the Doppler Effect of speed of galaxies is indeed 

the major cause of redshift in this range. Combining formula (2) with formula (3) leads to the 
Hubble law of formula (1). In other words, the Hubble law is applicable to low values of redshift 

of galaxies.  
 

However, the Hubble Space Telescope has found many galaxies in deep space with redshifts of up 
to 11.1 (GN-z11). Effects of high-speed are confined to the relativistic Doppler Effect, leading to 
a speed of galaxy GN-z11 of 98.6% of the speed of light. The question is, what do we do with the 
Hubble law, which is based on the non-relativistic Doppler Effect? Do we make a relativistic 

version of the Hubble law (see appendix)? The key question is then, where would the ever 
increasing energy come from to make GN-z11 go increasingly faster? Acceleration needs more 
and more energy, where does that energy come from, ever increasing “dark energy”? 
 

The authors took a step back and looked at the causes of redshift. The authors argue that both 
gravitation and cosmic inflation contribute to the redshift of galaxies too, while the redshift of 
galaxies above 0.1 is mainly caused by cosmic inflation. Cosmic inflation is actually supported by 
the distance vs. redshift as observed by Hubble and Humason, formula (2). Formula (2) is a good 

approximation of the effect of cosmic inflation at lower range of redshifts of galaxies! 
 
As a consequence: energy conservation of the universe instead of ever increasing “dark energy”, 
and the explanation of the observation of fast star formation at remote galaxies, while the Doppler 

Effect would predict the opposite: the observation of very slow star formation. The Hubble law is 
out of date for highly redshifted galaxies. 
 

Cosmic inflation is a property of the past 

This article is not doubting that the universe is expanding, the universe is expanding by the 

Hubble constant “H” per second. The authors argue that the universe is not expanding by “dark 

energy” or by a “cosmological constant”, but by kinetic energy. Speed can be a cause of redshift 
and is actually the largest cause of the redshift of nearby galaxy Andromeda. However, for highly 
redshifted galaxies, like the remote galaxy GN-z11, cosmic inflation is the major contributor. 
Cosmic inflation is generally accepted as an early stage of the development of the universe, the 

“cosmic inflation era”. This cosmic inflation era came with a gigantic redshift “z”, if it could be 
observed. 
 
We will argue that the cosmic inflation era never ended, cosmic inflation just became less over 

cosmic time and equals redshift plus one (z + 1). Cosmic inflation tells us how much faster the 
laws of physics proceeded relative to the progress of physics at galaxies close by. In other words, 
the laws of physics at GN-z11 are observed to proceed 12.1 times faster than at galaxies close by, 
like Andromeda at a redshift  of –0.0010 (blue shift). The formation of stars at GN-z11 is 
observed to proceed at least 12.1 times faster than at Andromeda. Evidence of observed fast star 

formation (cosmic inflation) is also provided in this article. Let us first analyze the Hubble law. 
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Hubble law and the absence of speed measurements 

 

v = H.D [m/s] Hubble law (for low redshifts “z”) (1) 
 
In the Hubble law is “v” is the speed of the galaxy, and is “D” its distance from earth. The Hubble 
law is based on the assumption that the non-relativistic Doppler Effect is the only cause of 

redshift “z” of galaxies and is also based on the observation that the redshift of galaxies increases 
with its distances from earth.  
 
In March 1931, Hubble and Humason were the first to link their accurately measured redshift “z” 

to the estimated distance “D” of galaxies, based on Cepheid stars (“c” is the speed of light): 
 
z ≈ H.D / c [ ] redshift to distance relation (Hubble and Humason) (2) 
 

Looking at the Hubble law (1), you would expect Hubble and Humason to have systematically 
related the speed “v” to distance “D” of galaxies. However, there is not a single speed 
measurement in their document. Hubble assumed the non-relativistic Doppler Effect to be the 
cause of redshift: 

 
z ≈ v / c [ ] non-relativistic Doppler Effect (for low redshifts “z”) (3) 
  
When you combine (3) with (2) you get v / c = H.D / c, which equals the Hubble law of (1). Many 

astronomers equate speed “v” with redshift “z” according to formula (3). Let us look at speed, 
distance, and redshift measurements of galaxies. 
 

Galaxy redshift measurements, speed, and distance 

On earth, speed is calculated by the measured distance travelled divided by the elapsed time or by 
Doppler radar. However, how do you measure the speed of a galaxy? The electro-magnetic 

spectrum of galaxies is the tool to measure the redshift of galaxies accurately. The spectrum of 
“close by” Andromeda reveals the presence of hydrogen and helium. The absorption lines are 
redshifted by –0.0010 (negative redshift is also called blue shift). 
 

Redshift is the relative change of the known wavelength of the absorption lines (of hydrogen and 
helium). Applying the non-relativistic Doppler Effect for low speeds (z ≈ v / c), results in a speed 
“v” of Andromeda of about 300 km/s moving towards us, as many astronomers calculate (about 
0.1%  of the speed of light “c”). In astronomy, redshift “z” and speed “v” are linked by formula 

(3) for low values of “z”, and by the relativistic Doppler Effect for high values of “z”. 
 
The spectrum of galaxy GN-z11 is about all we have, apart from a few pixels as a picture. Its 
absorption lines of hydrogen and helium are visible in the (near) infrared band, redshifted by 11.1. 

This is today the highest galaxy redshift available to humanity. However, there is no easy way to 
distinguish other causes of redshift (gravitation and/or cosmic inflation) from speed as cause of 
the redshift. In other words, astronomers can measure redshift “z”, but cannot measure speed 

“v”. 
 

Its distance “D” is even harder to establish. Astronomers have developed several methods over 
time to determine distance “D”, the “cosmic distance ladder”. In cosmic distance ladders, the 
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Hubble law (1) is still used for large distances, assuming the non-relativistic Doppler Effect is the 
only cause of redshift. However, if we involve cosmic inflation as the major cause of redshift of 
far galaxies instead of the (relativistic) Doppler Effect, you get a beautiful universal model 
without “dark energy” and without a “cosmological constant”. 

 

Universal model of the authors 

Far away is long ago. We do not see GN-z11 as it is now, but as it was long ago. We look into a 
cosmic past of which we know that everything was much smaller because of the universal 
expansion. Actually, the universe was 12.1 times smaller than it is now, as we will explain. 
 

Robertson and Walker were the first to build a universal coordinate system which is independent 
of the universal expansion. They introduced “comoving coordinates”, leaving the coordinates of 
GN-z11 the same, while the universe expands. Comoving coordinates effectively mean that the 

unit meter was smaller in the cosmic past. The unit meter was 12.1 times smaller at the time the 

light of GN-z11 started its journey towards us. Based on the definition of the unit meter (distance 
light travels in vacuum in 1 / c seconds), the unit second must have been 12.1 times smaller too. 
 
A smaller unit second means a faster (cesium) clock and faster progress of physics, which is 

cosmic inflation! In other words, the redshift of GN-z11 is not caused by speed, but simply by the 
faster clocks! Of course, speed is a cause of redshift too, some of that redshift could be caused by 
peculiar motion, speed relative to the comoving coordinate system. When we look at galaxies 
close by in our local group, no galaxy speed in access of 600 [km/s] is found, which equals a 

redshift of less than 0.002. In other words, any peculiar speed of GN-z11 would likely not result 
in a redshift contribution of more than 0.002. The redshift of GN-z11 is mainly caused by cosmic 

inflation.  
 

In other words, GN-z11 is not accelerating away from us by ever increasing “dark energy”, but is 
nearly standing still in comoving coordinates! There is no need to involve “dark energy”! To 
support cosmic inflation of z + 1, let us look what ESA and NASA say about the star formation as 
observed by the Hubble Space Telescope in deep space. The deep space redshift measurement of 

galaxies range from seven to eleven, which means that we predict a cosmic inflation from eight to 

twelve. The NASA and ESA both published on their web-sites the following statement in the 
article “Hubble finds hundreds of young galaxies in the early Universe” at: 
www.nasa.gov/mission_pages/hubble/hst_young_galaxies_200604_prt.htm: “The findings also 
show that these dwarf galaxies were producing stars at a furious rate, about ten times faster than is 

happening now in nearby galaxies”. 
 
If the speed and thus the relativistic Doppler Effect would be the cause of the redshift, you would 
observe the opposite: these dwarf galaxies would appear to be producing stars at a very slow rate, 

about ten times slower than is happening now in nearby galaxies. In other words, our model 
predicts cosmic inflation quite accurately! Our model does not only predict this cosmic inflation. 
It also predicts redshift as caused by cosmic inflation. Since far away is long ago, we can also 
relate redshift “z” to a correct distance “D”: 

 
z = H.D / (c – H.D) [ ] redshift to distance relation (4) 
 
This redshift “z” ranges from zero (nearby galaxies) to infinity (Big Bang). For the experts: 

cosmic inflation is z + 1 = 1 / H.t = 1 / (1 – H.D / c) leading to formula (4). The interesting part of 
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formula (4) is its close resemblance to formula (2). In other words, the relation of redshift to 

distance as found by Hubble and Humason in 1931 is a good approximation of the redshift caused 

by cosmic inflation! 

An alternative way of obtaining formula (4) 

Based on a variable speed of light as used in Einstein’s theory of General Relativity, we can see 
the universe as a Euclidean (“straight” or “flat”) reference frame and vary the speed of light 

“cprcvd”. The real speed of light as measured by a proper observer is the invariant “c” of the theory 
of Special Relativity, but the speed of light is perceived as going from zero at the Big Bang to “c” 
now: 
 

cprcvd = c / (z + 1) [m/s] perceived speed of light (5) 
 
When combining this formula (5) with formula (2) replacing “c” by “cprcvd” (since it is perceived 
as such), we get: 

 
z = H.D. (z + 1) / c [ ] redshift to distance relation 
 
Bringing redshift “z” to the left, we get formula (4) again: 

 
z = H.D / (c – H.D) [ ] redshift to distance relation (4) 
 
In other words, there are two ways of getting to formula (4), which in itself is an excellent 

approximation of the original Hubble and Humason formula (2)! Now we can deduce the correct 
distance ladder for highly redshifted galaxies like GN-z11. 

 

Distance ladder corrected for highly redshifted galaxies 

Formula (4) can be worked around to do the opposite, determining distance “D” as function of 
redshift “z”: 
 
D = {z / (z + 1)}.c / H [m] distance to redshift relation (6) 

 
For example, galaxy GN-z11 has a redshift of 11.1, resulting in the term z / (z + 1) of 0.917. This 
means that this galaxy is at 91.7% of the Hubble distance of c / H away from us, see appendix. 
The Hubble distance is the distance in today’s units meter to the Big Bang. We know that the unit 

meter in the cosmic past was a lot smaller, 12.1 times smaller for galaxy GN-z11. 
 
The Big Bang is at a redshift of infinity, at the other side of a spherical universe at a distance in 
today’s units meter of c / H. More about our universal model can be found in our third book: 

“Repairing Robertson-Walker’s Solution”. Our model predicts that most galaxies will be found 
around a redshift of one, which is halfway the closed and spherical universe. Our model is based 
on Einstein’s first static model of the universe, but extended with the universal expansion caused 
by kinetic energy, our model is a 3-sphere space-time! 
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The many Consequences 

1) The expansion of the universe is an emerging effect of expanding units. 

When both the universe and the unit meter expand equally (comoving coordinates), there is no 
speed of expansion measured. In other words, galaxy GN-z11 is not speeding away from us in 
terms of physics or in measurement terms! The (relativistic) Doppler Effect is only applicable to 
peculiar motion of galaxies! 

 
2) The speed of Andromeda needs correction. 
Is the redshift of Andromeda (z = –0.0010) mainly caused by speed or by cosmic inflation? If the 
distance “D” to Andromeda is correctly estimated at 2.54 million light-years or 0.2‰ of the 

Hubble distance c / H, then the redshift caused by cosmic inflation equals about 0.0002 according 
to formula (2) and (4). In other words, –0.0012 of the redshift is caused by speed and 0.0002 by 
cosmic inflation, together –0.0010. 
The Doppler Effect of –0.0012 means that Andromeda is actually approaching us at the higher 

speed of 360 [km/s]! This is 20% faster than the 300 [km/s] nowadays specified by many 
astronomers. 
 
3) Other consequences to cosmology are even larger; no more “dark energy” and a lot less “cold 

dark matter”. Also a resulting elegant explanation of the reported cosmic inflation, of the inflation 
era and of the Pioneer 10&11 anomaly. You get a beautiful cosmological model according to the 
perfect cosmological principle: homogenous (everywhere the same) and isotropic (the same in all 
directions) in both space and time. 

 
A cosmological model with Emmy Noether’s theorem at heart: conserved energy and momentum 
of the universe. More information can be found in our third book: “Repairing Robertson-Walker’s 
Solution”, repaired for Noether’s theorem. 

 

Our books 

In our books, we resolve the problems of Special Relativity and of General Relativity solutions; 
no more paradoxes or singularities. Energy is conserved according to Noether’s laws. There is no 
need for the introduction of “singularities” in black holes or “dark energy” in the universal model. 
You may freely download the first three chapters of our books at www.loop-doctor.nl. 

 
We hope that 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 of this article) 

 

Schiedam, February 2018 
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Appendix 

 

Relativistic Doppler Effect: 
 
z + 1 = γ.(1 + v / c) [ ] 

γ = (1 – v2 / c2)-½ [ ] 

 

 

GN-z11 as deduced (wrongly) from the relativistic Doppler Effect: 
 
z = 11.1 [ ] 

v = (z2 +2z) / (z2 + 2z +2) [m/s] 

v = 295,724,994 [m/s] 98.6% of speed of light 

c = 299,972,458 [m/s] speed of light 

γ = 6.09 [ ] 

 

 

Formulas of the relativistic Hubble law (not supported by the authors): 
 
z ≈ H.D / c [ ] redshift to distance relation 

z = γ.(1 + v / c) – 1 [ ] relativistic Doppler Effect 

γ.(1 + v / c) – 1 = H.D / c [ ] relativistic Hubble law 

 

 

Pioneer 10&11 deceleration leads to the Hubble constant: 
 

a  = –c.H = –8.74 x 10–10 [m/s2] measured Pioneer 10&11 acceleration 

H = 2.92 x 10–18 [Hz] Hubble constant 

H = 90(14) [km/s/Mpc] Hubble constant 

c / H = 1.03 x 1026 [m] Hubble distance 

c / H = 10.85 [Bly] Hubble distance 

 

 

 

 

 


