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Weak Interaction as the Origin of the Hubble Tension

Sylwester Kornowski

Abstract: Here we show that the Hubble tension, i.e. the two different values of the Hubble 
constant for the early Universe (about 68) and near Universe (about 74), is the result of a step 
change in the value of the density parameter for the part of baryonic matter that due to the 
weak force interacts with dark matter.

1. Introduction
The weak interaction of baryonic matter with the dark-matter (DM) loops via the virtual 

electron-positron pairs, which is described within the Sale-Symmetric Theory (SST) [1], has a 
dominant effect on the coherence of the expanding Universe so the Hubble constant, Ho,
should depend on the density parameter defining the abundance of such interaction.

The SST shows that initially the DM loops overlapped with the cores of the compact 
protogalaxies. With time, due to the evolution of the protogalaxies, the DM loops picked up the 
angular momentum of baryonic matter, so their radii increased. Currently, DM loops only 
slightly overlap with baryonic matter, so the influence of baryonic matter on the Hubble 
constant can be neglected. On the other hand, we cannot neglect the dependence of the Hubble
constant on the dark matter density parameter ΩDM.

As a summary, we can say that initially the impact of the weak interaction on value of Ho
was greater because it concerned both dark matter and baryonic matter. Now, we only have to 
consider dark matter so the Hubble constant has a higher value because from the definition of 
the density parameter, ΩM, and formula for the critical density, ρc, of the Friedmann universe 
for Λ=k=0 [2]

ΩM = ρM / ρc = 8 π G ρM / (3 Ho
2) ,               (1)

where ρM is the actual density and G is gravitational constant, results that the Hubble constant 
is inversely proportional to the square root of the density parameter

Ho,i / Ho,mean = (ΩM,mean / ΩM,i)1/2 , (2)

where i = early or near (Universe) or mean (value), and Ho,mean = 70.52 km·s–1·Mpc–1 is 
the mean value of the Hubble constant obtained within SST (see formula (30) in [3]).

2. Calculations
Within SST we calculated [3]
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*the baryon density parameter: ΩB = 0.0491,                                 (3a)
*the dark matter density parameter: ΩDM = 0.2646.                          (3b)

Similar values are obtained by the Planck Collaboration: 0.0486 ± 0.0010 and 0.2589 ± 
0.0057 respectively [4].

The mean value of the density parameter for the weak interaction of the baryonic matter and 
dark matter is

ΩM,mean = ΩDM + ΩB / 2 = 0.28915 .    (4)

The density parameter for the weak interaction for the near Universe is

ΩM,i = ΩM,near = ΩDM = 0.2646 .          (5)

From (2), (4) and (5) we obtain

Ho,near = Ho,mean (ΩM,mean / ΩDM)1/2 = 73.72 . (6)

The density parameter for the weak interaction for the early Universe is

ΩM,i = ΩM,early = ΩDM + ΩB = 0.3137 .               (7)

From (2), (4) and (7) we obtain

Ho,early = Ho,mean {ΩM,mean / (ΩDM + ΩB)}1/2 = 67.70 .   (8)

3. Summary
The recent measurements of the Hubble constant (since 16 October 2017) are as follows [5] –

we created three groups of the central values of the Hubble constant:

A: 73.9, 74.2, 76.8, 73.5, 73.3, 74.03, 72.5, 73.52, 73.45 – the mean central value is 73.9.
The measurement techniques promoted lower values of redshift so they concern the near 

Universe.
In the group A, the most precise central value is 74.03 (i.e. 74.03 ± 1.42 for Cepheids in the 

Large Magellanic Cloud [6]). On the other hand, for the near Universe we obtained here 73.72 
so we have 73.72 versus 74.03 ± 1.42.

B: 70.3, 69.8, 70.3, 70.0 – the mean central value is 70.1.
The measurement techniques promoted the mean value of the Hubble constant for the early 

and near Universe.
In the group B, the most precise central value is 70.3 (i.e. 70.3+1.36

–1.35 from low-redshift 
cosmological data but including BAO measurements [7]). On the other hand, the mean value 
obtained within SST is 70.52 (see formula (30) in [3]) so we have 70.52 versus 70.3+1.36

–1.35.

C: 68.0, 67.78, 67.77, 67.66 – the mean central value is 67.8
The measurement techniques promoted the Hubble constant for the early Universe because of

the CMB/BAO measurements.
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In the group C, the most precise central value is 67.78 (i.e. 67.78+0.91
–0.87 from angular size of 

quasars and from BAO [8]). On the other hand, for the early Universe we obtained here 67.70
so we have 67.70 versus 67.78+0.91

–0.87.

The separation of the dark-matter loops from the cores of massive galaxies took place in a 
relatively short time on a cosmological scale, so we should observe two values of the Hubble 
constant, i.e. about 68 for the early Universe and about 74 for the near Universe.

Notice that the two values ~68 and ~74 lead to the true nature of dark matter.
But emphasize that the mean value 70.52 is for an observer on the Earth. According to SST, a 

photon is moving with the speed of light in “vacuum” c only in relation to a system with which 
it is entangled so the real value of the Hubble constant is ~45.2 [9].
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