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Abstract:   

Hubble demonstrated that the universe expands with velocity V= H D which increases with distance D 

between the Earth and a galaxy, where H has been known as the Hubble constant [1].  Cosmological 

researchers measured the value of H via observations of light coming from phenomena at various 

distances [2], the accuracy of such measurements being limited.  A recent reference [3] reports accurate 

measurements from astronomical data close to the edge of the universe, and finds that H is not a 

constant.  Indeed, its value varies with time in a manner that is compatible with the predictions of a 

proposed stressed universe model [4], according to which H is not a constant at all, but rather it varies 

with time/distance, and should be called Hubble`s parameter. 

Introduction:   

Although it has long been known that the universe expands with velocity that increases from the Earth 

according to Hubble`s formula and constant H, namely V=H D, even so the value of H has been much 

debated [2] because its measurement, e. g. via light from sources in the universe, is difficult.  But now it 

is established accurately that H is not a constant [3], and a model of the universe is needed that explains 

why it varies.  Reference [4] proposes the stressed universe model, which supplies such an explanation, 

and the subject matter of reference 4 is next reviewed as follows: The critical density of the universe ρc 

required by general relativity to stop the universe expansion is 1x10-26 kg/m3 [1]. But the average density 

of the universe due to the cosmic bodies was evaluated as 3 x10-28 kg/m3 [1], which is smaller than ρc. 

Many scientists had expected that sufficient cosmic body mass would eventually be found so as to 

exceed ρc [5, 6], and thus stop the expansion of the universe. However, as sufficient mass, even with 

dark matter, had not been found, hence the dominant opinion has become that the universe will expand 

forever, especially as recent measurements indicate that the expansion is accelerating [7].  Reference 4 

proposes that there exists everywhere in the whole of space a continuum of density ρp of compressive 

dark matter stressed to a level P, which is kept in place by the combined gravitational and stress forces, 

and which has permanently existed since matter became dominant over radiation.  Thus, it proposes a 

universe of approximate radius Ru [8], mass Mu [9], which is composed mostly of compressed stressed 

dark matter that does not expand forever. Rather, the expansion stops and contracts, and the universe 

oscillates forever.  Reference 4 demonstrates that this stressed dark matter oscillates because all its 

radial elements oscillate in unison with the same period TSHM = 6.47x1010 years but variable amplitude R 

A which increases with R, where A is a constant.  Reference 4 shows that the density ρp associated with 

the stressed dark matter, together with the density ρk  of the kinetic energy of the oscillations [10], is 

such that the bulk of the total density ρt = ρp + ρk+ ρcb = ρdm + ρcb of this stressed universe is this very 

density ρdm  of stressed dark matter itself.  ρdm  far exceeds ρc,, while the average density ρcb of the 

cosmic bodies such as the galaxies is relatively almost negligible.  The dominant mass of density ρdm 

oscillates, and the cosmic bodies such as the galaxies merely ride along.  Reference 4 demonstrates that 

the Hubble formula V = H D is the natural behavior of such a stressed universe, and that the expansion 

of such a universe presently accelerates but will eventually stop expanding and will oscillate with a 

period TSHM = 6.47x1010 years.  The value of the total density ρt = ρdm + ρcb  is very small, so that 
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calculations may use solely gravitation to obtain a first approximation of a universe model, even if 

general relativity is neglected in the first set of calculations.  The density ρp of stressed matter causes the 

expansion to decrease; the density ρk of kinetic energy associated with the oscillations causes the 

expansion to increase.  Each of these densities is assumed to be uniform and independent of R.  Thus 

reference 4 offers a very new approach to study the universe, an approach which challenges 

conventional understanding with a totally new stressed model of the universe.  It offers much scope for 

further publications. 

Calculation of H:   

Dependence of the Hubble parameter H on the time of emission of the light from the phenomenon that 

emitted it:  Hubble`s formula is V= H D, where V is the velocity of the phenomenon, and D is the distance 

of the phenomenon from the Earth [1]; so D is the distance travelled by the light from the phenomenon 

to the Earth.  According to the stressed universe model [4], the velocity at which the phenomenon was 

moving when it emitted the light at time T1 is given by V=AWDcosWT1, where the amplitude A and the 

angular velocity W of the oscillations of the universe are constants, and T1 is the time when the light 

was emitted by the phenomenon.  Hence H=V/D=AWDcosWT1/D=AWcosWT1, so that H is proportional 

to cosWT1.  But the light emitted at T1 has to travel the distance D at the velocity of light `c` before it is 

recorded on Earth at time T2, so that T1=T2-D/c and for a given phenomenon at T1 then H is 

proportional to cosW(T2-D/c).  

As an example of the prediction of H using the stressed universe model, the data in Choi`s article [3] will 

next be used.  For this case, the value of H measured is H=67.6 km/sec per megaparsecs, which is one of 

the most accurate values ever measured, especially as it agrees with the value H=67.4 km/sec per 

megaparsecs measured by the Planck satellite at the same distance D [11], namely the edge of the 

universe D=42 BLY (billion light years), the value of which is evaluated in reference [12].  As explained 

and justified above, the stressed universe model gets acceptable approximate results by treating the 

universe as a body, the approximate radius of which at time T1 was RU= 42 BLY, while the Earth is 

presently at radius RE.  The value of RE is not yet fully determined by the stressed universe model, a 

value which will eventually be determined more precisely, as additional pertinent astronomical data 

becomes available; Choi`s results are such new data that has now become available.  Thus, this article 

treats the Choi results to estimate a value for RE which correctly explains the Choi results.  It turns out 

that RE=16.6 BLY does explain well the Choi results, although this choice is not critical to the final 

conclusions of this article.  Accordingly, the distance travelled by the light between T1 and T2 is 42 BLY–

16.6 BLY=25.4 BLY, or 240x1024 m, so that the time of the travel of the light from the edge of the 

universe to the Earth is 25.4 BLY/c =8.00x1017 seconds.  Fig. 1 shows the location of the edge of the 

universe during a half cycle of the universe oscillations, according to reference 4, i. e. 2 quadrants, the 

first from angle zero to π/2 and the second from π/2 to π.  Reference 4 identifies the second quadrant 

from π/2 to π as the quadrant in which are occurring the current universe oscillations, because this 

corresponds accurately with the known fact that presently not only does the universe expand but also 

that its expansion accelerates [7].  From reference 4, the duration of a full cycle is TSHM = approximately 

6.47x1010 years =20.42x1017 seconds, i. e. 5.1x1017 seconds for each quadrant.  Calling the beginning of 

these 2 quadrants time zero, reference 4 estimates that presently the universe is at time 

T2=5.1x1017+4.5x1017 =9.6x1017 seconds; the accuracy of this estimate is not critical to the conclusion 

below regarding the ratio of H(Choi) divided by H(present). 
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               Figure 1 The edge of the universe at time T1, and the Galaxies and Earth at time T2. 

Thus T1=9.6x1017- 8.0x1017=1.6x1017 seconds, which shows that the light was emitted in the quadrant 

from zero to π/2, i. e. the light was emitted while the universe was contracting.  Hence when the light 

was emitted, H was proportional to cos W(T2-D/c)=cos Wx1.6x1017, which in figure 1 corresponds to cos 

23 degrees, whose magnitude=0.883, while presently H is proportional to cos WT2, which in figure 1 

correspond to cos 90+74 degrees, whose magnitude is =0.961.  Hence at the time when the light was 

emitted H(Choi) was 0.883/0.961=0.918 times H(present), which explains why the value of H 

determined by Choi is smaller than the present value of H.  The calculations above also consider that the 

direction of the light travel and RE are essentially parallel, again an assumption that is not critical to the 

conclusions derived from the calculations above. 

Another example of the prediction of H using the stressed universe model is that for the average H as 

measured for galaxies after Hubble made his discovery of V=H D.  For these there are very many results, 

but they are not at all as accurate as H in Choi`s article; they can be quoted as 66 to 80 km/sec per 

megaparsecs for an average of 74 km/sec per megaparsecs, at an average distance of perhaps 46 MLY 

from the Earth [2, 12].  Calculations similar to those for the Choi`s results show that cos[WT2-D/c] is 

essentially cos [WT2], since D is so much smaller than RU= 42 BLY.  Thus, from figure 1 it turns out that 

the ratio of H(galaxies) to H(edge of the universe) equals the ratio of 0.883 to 0.961, i. e. 0.918, which is 

compatible with the ratio of 67.5/74=0.912.  Hence the calculations with the stressed universe model 

are compatible with Choi`s data and the galaxy data, thus explaining the results that H for the oldest 

light is smaller than that for light from the nearby galaxies.  According to references 3 and 17, this is a 

result which some astronomers consider a discrepancy, and some authors propose that a new theory is 

needed to explain how the universe works, e. g. the following comments from various astronomers: 

  a) `That discrepancy suggested that a new model for the universe might be needed` [13].  b) `The 

discrepancy between the measurements suggests that either there is something missing in our 
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cosmological model or there is something wrong with the measurements` [14].  c) `The growing tension 

between these distant versus local measurements of the Hubble constant suggests that we may be on 

the verge of a new discovery in cosmology that could change our understanding of how the universe 

works` [14].  d) `The ACT team will also scour those observations for signs of physics that does not fit the 

standard cosmological model` [15]. e) `If the Hubble constant is in fact changing, that opens the 

question of what is driving the change. Answering that question could require a new version of 

astrophysics` [16, 17, 18].  This article proposes that the stressed universe model is that required new 

theory. 

Conclusions: 

The discrepancy between distant versus local measurements of the Hubble parameter suggests the 

need for the discovery of a new theory that could change our understanding of how the universe works.  

The stressed universe model supplies such a new theory.  It explains the Hubble discrepancy.  It 

demonstrates that the Hubble formula V = H D is the natural behavior of such a stressed universe [4].  It 

supplies the missing dark matter which general relativity requires to get the universe to stop expanding.  

It explains the nature of this dark matter as being a continuum of stressed matter which governs the 

oscillating behaviour of our universe, while the cosmic bodies such as galaxies simply ride along with the 

oscillations.  Since Hubble`s discovery of an expanding universe, notions about the way the universe 

works have been rather very limited in scope; a completely different approach is desirable in order to 

review and improve the cosmological model. 
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