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3 = —1+p°
VS’ (p) =4nj tan " (p)+p-7— |-
(1+0°)

It thus can be easily verified that V.S’(c0) =21’ represents the entire
hyper-manifold volume. Hence, with regard to the I'-equation, the

equation can now be rewritten as:
2

- -1+
F(p,p):—4n-{tan 1(p)+p-(1+—2p)2]u+1\-pk =0.
P

In order to calibrate I"-equation, which must be taken as speculative,
the roots must be accurately aligned with the latest Plank Mission data
of the mass-energy composition in the Universe. In fact, I'-equation can
almost always be solved for two roots, where p, < p,. The case with one
root p, =p,, as well as that described by pg =0, exists as well, as do

those including no roots at all.

4.1. The density scale construction

Parameters A, A and p represent a triplet in I'-equation, where — A
is a mass-energy phase transition level, at which the transition occurs
and which characterizes some speculative potential energy field demar-
cation stripe on the scale inverse to radius p of the manifold S°. Simi-
larly, A is a tuning or calibrating parameter for the postulated potential
energy of the gravitation field itself, and p denotes our speculative
density of the manifold. By introducing the curvature of the manifold
S equal to 1, we have succeeded in calibrating the roots of the equa-

tion, which results in the following values for the aforementioned trip-
let: A=0.91499, A =0.83751 and pn=0.12457. This parameter value

set provides as said the best fit to the Planck Mission Statement. It
should be noted that we use a modified classical potential energy of
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M
gravitation field in the form of function —— that for A <1 declines

p

more rapidly at nearby distances (i.e. when 0<p<1) than for faraway
distances (when 1< p < ).

These percentages in Table 1, with regard to the Plank Mission Statement,
allow us to refer to oo as the visible matter creation/starting point, which ter-
minates at p,. We can also refer to p, as the dark energy starting point,
whereby the dark energy terminates when it reaches p,, while the dark matter

commences at 0 and ends at p,. The inverse stereographical distance 1, —1, in

r -reference system r = denotes the dark energy width. From the

(1+p%)
above, it can be inferred that, while the percentages align with the Planck Mis-
sion Statement nearly perfectly, the roots p, and p, produce a good fit only

when p =0.12457. Whatever this value p of the density parameter repre-
sents or is interpreted to imply, the p = 0.12457 points at an alleged current

density state of the Universe.
Before we proceed further, it is necessary to establish the share of the
volume V.S°(p) with respect to the entire volume V.S’() =2n* in or-

der to conform to the matter composition put forth by the Planck Mis-
sion satellite data. Indeed, the share equals:

sh(p) = %{tan1 (p) + p(;jr%p)z}

For the triplet given above, the roots p, = 0.67535 and p, =3.06548

solve I'-equation. It can, cf. Table 1, thus be verified that:

Dark Matter: Dm%‘ sh(p,) = 26.785%,
Dark Energy: De% | sh(p,) —sh(p,) ~ 68.300%,
Visual Matter: Vm%| sh(0) —sh(p,) = 4.915%.
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These percentages, with regard to the Plank Satellite Data, allow us

to refer to oo as the visible matter creation/starting point, which termi-

nates at p,. We can also refer to p, as the dark energy starting point,
whereby the dark energy terminates when it reaches p,, while the dark

matter commences at 0 and ends at p,. The inverse stereographical

denotes the dark en-

distance r, —r, in r-reference system r = A1 ph)
TP

ergy width. From the above, it can be inferred that, while the percent-
ages align with the Planck Satellite Data nearly perfectly, the roots p,
and p, produce a good fit only when p = 0.12457. Whatever this value
L of the density parameter represents or is interpreted to imply, the

n = 0.12457 points at an alleged current density state of the Universe.

4.1.1. The density scale origin

The conclusion made here is based on the premise that, in line with
our Speculation, the manifold composition must stop changing when
the density declines below the threshold p = 0.08727. In this case, the
dark matter will collapse into or be in contact with the visible manifold

when p ~0.08727 because p,~p,. By implementing a ratio scale of

density on the p-axis as a ratio of density p to somewhat critical den-

u

sity 1, i.e. —, while moving from higher to lower density values, the

roots should confirm, or at least not contradict, the currently accepted

statements about the Universe dynamics.
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Let us now introduce a scale that commences at the point corre-

sponding to the critical density ratio L 1, k= 0.08727. The manifold
K

points on this scale at the ratio B ~1.42751 as the current composition.
K

In contrast, when very high values B are exceeded on the density scale,
K

a small or infinitely small clump of dark matter can suddenly undergo
an initial phase transition from the zero solution p; =0 of our specula-
tive T-equation, yielding Dm% ~ 3,30283-10""% of the dark matter
and Vm% ~ 0.00-10""% for the visible matter. This fits well with the
current postulate on the beginning of “Dark Ages of the Universe”,
Trimble (1987), indicating that dark energy De% =~ 100% —0.00-107"%
constitutes almost the entire manifold, as illustrated by Figure-7 in the
Appendix. At the other end of the scale the alleged composition sug-
gests Vm% ~32.67% and Dm% ~ 67.33%, when density decreases,
and thus starts approaching the critical level k ~ 0.08727, the roots of
the equation cease to exist.

The last opportunity p, = p, for finding the equation roots is reached

when E—)1, where the dark energy width approaches zero

K
(p, —p, = 0). Thus, the roots of our speculative I'-equation, do not

contradict, but rather confirm, the NASA statement that the current
density of the Universe €, on a scale Q—>1 is «ca

Q, ~1.0002+0.0026 apart from the conventional critical density

Q =1 required for it to expand forever, as hypothesized by the Stan-
dard Model.
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4.1.2. Cosmological redshifts transformation
into energy density scale.

Invariance is one of the fundamental properties of the density scale
(as well as any other scale), since it allows linear transformations to be
implemented, supporting the theoretical construction irrespective of the
chosen scale interval. Here, we will illustrate the invariance by a linear
transformation of distances into the scale of average matter densities
substituting the resulting densities p in the equation

2

- -1+
F(u,p)=—4n-{tan 1(p)+p~ﬁ]u+A-p” =0,
p

where A =0.91499 and A =0.83751. In solving this equation with re-
spect to distances p, we obtain a theoretical distribution of distances,

which will be appropriately compared with the distances in the original
Mean (MpC) column of NED data with 15000 records; cf. Table 4 below.

First we return to the question of the average density of matter in the
Universe. As already noted, when estimating the average density, it
was relatively easy to take into account the "independent distances"
given in the Mean (MpC) column of Table 4 of +over/—under estimates
below. It was also comparatively straightforward to transform the dis-
tances into the light years time scale indicating the propagation of light
through static space until light from extragalactic objects reaches the
telescope of the observer. In making this connection, it was also plausi-
ble to accept that light from extragalactic objects, indicated by column

Mean (MpC), was emitted at some point in the past, with such various
moments of origin denoted as [ro,rn] representing some interval de-
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termined by the closest and the farthest object in the column Mean
(MpC). On the other hand, we have repeatedly pointed out the theoreti-

cal possibility of describing events in static space by the average density
u dynamics of matter distribution in the Universe. Thus, at this junc-

ture, it should be clear that our reasoning leads to the emergence of a
certain interval [uo, pn] of average densities . Indeed, given that

A =091499 and A =0.83751, such an interval can be constructed,
thus supporting our claim that average density can be used in place of
the time scale events. These conditions result in obtaining solutions of
I'-equation that are reasonably matching with the +over/—under esti-
mates in the Mean (MpC) column of Table 4.

To summarize the essence of calculating distances using I'-equation,
in accordance with the theory, it is necessary, as said, to find a certain
interval of energy densities [uo,..., u, ], which would allow us to calcu-
late distances. We do not have any methodology for choosing such an
interval. All that can be counted on is a trial and error method. Never-
theless, as the trial and error method shows, it turned out to be neces-
sary to consider three intervals on redshifts scale separated by two
milestone points: z, = 0.0015 and z, =0.011118. As a result, we have
the opportunity to combine calculations into one procedure for calculat-
ing distances, both for small, moderate and significant redshift values.
A similar separation of z values is already known for long time since
the Hubble law is very accurately fulfilled for the small z values of red-
shifts. However, for large values, the Hubble’s law validity is in doubt.

The reader will be able to verify this further by viewing the Table 2.
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Using the trial and error method for interval calibration, as we said,
it was possible to separate the interval of redshifts into three extents.
Based on our knowledge that for the Dark Ages the density was >>0
and for the Current Phase of the Universe the energy density is
n=0.12457 we succeeded in a rather satisfactory way. Indeed, given
the redshift z in the interval [Z0 =0<..<z, = 10.99] we tried to esti-

z
mate the matter density decrease in the form of h(z) =1- (;) expo-

nent’s decay function in the following three cosmological redshifts ex-
tents:

[z,=0<z<2z =00015<z<z,=0.11118<z<z =10.99].

In each extent we implemented a separate linear transformation of z’s
using linear functions:

98.188007 - h(z) + 0.16027 forz € Z, = [z,=0< z < z,],
w(z) =197.926578 -h(z) + 0.42157 forze Z, = [21 <z< ZZ],
102.812981-h(z) + 0.53757 forz€ Z, = [z, <z <z, =10.99]

As the experiments show, it was prudent to apply a smoothed
function: % - (u(z — 0.0001) + pu(z) + u(z + 0.0001)).

Distance Calculation Procedure. It remains thus to solve the equa-
tion I'(1(z),p) =0 for p(z) depending on z€ Z,,Z, or z € Z,. Then, the
estimated distance to an extraterrestrial object equals P(z)—p,, where
p, =3.065505. We can now put on trial the distance P(z)—p, given in

MpC against Hubble and modulus m —M distances, and also put on
trial p(z) —p, with reg. to formula of Noble Forrest W. & Timothy M.

Cooper, 2014, http://www.pantheory.org/HF.htm, accessed 21.08.2018).
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5. RESULTS

Our contemporary knowledge of the structure of the Universe ex-
tends to galaxies and quasars, which form groups and clusters of vari-
ous categories of extragalactic objects. The entire Cosmos is permeated
with radiation comprising of the infrared, visible, ultraviolet and X-ray
radiation emitted by extragalactic objects, as well as neutrino fluxes. It
also includes relict microwave and neutrino radiation, the occurrence of
which is purported to be associated with the Big Bang explosion that
initiated the emergence of the Universe.

The complexity of the Universe, which we are trying to understand,
and whose visual particles we strive to control, inevitably results in dif-
ficulties in attempting to represent observations in the field of astron-
omy in a form that is understandable to a mathematician. We hope that
our mathematical modelling succeeded in overcoming such challenges,
as it permits similar language to be adopted by both the observer and
the theoretical physicist. In creating this connection, we relied on the
density p parameter, developed in the previous section, which replaces
the events in static space by density dynamics of the Universe. It none-
theless explicates the distribution of matter in the Universe that is ac-
ceptable to both mathematicians and physicists.

The density scale p remains merely of theoretical value in spite of
confirmation of the scale obtained by solving I'-equation, for which we
utilized the data sourced from NED distances in the form given by
Table 2; cf. Astronomical Journal, 153:37 20 pp. (Steer et al. 2017). On
the other hand, the density scale explaining the dynamics of the Uni-
verse in alternative terms related to extragalactic objects can be inter-
preted as evidence supporting the reliability of our mathematical
model, rather than pointing to its inconsistency.
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5.1. NED Data.

For the comparative analysis, in line with the approaches described in
known literary sources, cosmic distances were calculated using: relativ-
istic Doppler Effect formula with the Hubble constant H,; Noble et al.

distance, http://www.pantheory.org/HF.htm (accessed 21.08.2018) and
the formula for modulus m — M. It is noteworthy that by specifying the
parameter of the redhift z the distance to a cosmological object allows
to be expressed in megaparsecs, also known as the MpC distance. It
signifies the position to which the object should be repositioned in or-
der to see it at an angle of from the protozoan points of the Earth's orbit

around the Sun.

e e B e ool Mean s N indon
MACS J0647.7+7015 9643.0 4046.1 25338.4 46410.6 47.8104 7415.3 Winl
GRB 060210 8897.1 3851.2 16999.0 29795.2 47.1553 6680.1 Win2
GRB 060526 8418.4 3768.6 14351.3 19561.4 45.9457 4946.3 Win3
GRB 030429 7799.9 3595.7 11917.0 20218.6 46.3504 5649.6 Win4
[HB89] 2345+000:BX0120 7326.2  3440.8 10468.6 16720.6 45.7164 4350.7 Win5
GRB 030226 6489.0 3228.8 8426.9 12372.6 45.1692 4465.3 Win6
COMBO-17 19434 5895.5 3093.4 7244.9 9358.4 44.6939 3568.7 Win7
COMBO-17 40328 5455.3 3053.1 6468.1 9351.9 44.7727 4036.4 Win8
COMBO-17 35663 5232.3 2949.9 6100.8 9031.7 44.6779 3957.9 Win9
SCP 06R12 4798.6 2769.1 5430.5 7450.9 44.2321 3476.1 Winl0
GRB 000911 4469.3 2683.1 4954.9 6561.9 43.9983 3225.9 Winll
GSS 074_5532 4325.7 2629.8 4755.4 8202.0 44.2812 3836.4 Winl2
[RSC2007] J123809.00+621847 4246.1 2601.4 4646.9 6592.2 44.0283 3295.2 Winl3
XSS J18076+5937 4195.1 2601.8 4578.1 5980.3 43.8316 3053.7 Winl4
GRB 071010B 4132.7 2551.1 4494.6 5828.2 43.7528 3013.9 Winl5
///7/7/7////////////////7////7/77/7/7/77/7/7777Z7777/77777
CGCG 266-031 98.2 102.1 1079 104.5 35.0596 102.0 Winl&4
UGC 11064 96.0 100.4 105.2 1444 35.3321 103.7 Winl8&5
ESO 573- G 014 93.5 97.6 1023 114.8 35.0979 112.2 Winl86
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NGC 0232 90.0 929 98.0 1049 34.9671 96.0 Winl87
UGC 06363 86.2 889 934 169.5 35.0541 92.1 Winl88
ESO 300- G 009 82.8  85.1 89.3 90.6 34.7375 88.7 Winlg&9
NGC 3332 794  81.0 851 107.3 34.7433 82.6 Winl90
NGC 3873 75.6 774 805  72.6 34.2727 71.3 Winl9l
UGC 00052 743 753 789  71.8 34.2273 70.6 Winl92
ESO 478- G 006 714 710 752  73.8 343151 72.5 Winl93
NGC 5490 685 682 717 78.0 342991 68.7 Winl%4
CGCG 141-044 67.0 660 698 70.5 34.1464 69.4 Winl95
NGC 4495 65.7 650 68.1 64.2 34.0064 63.1 Winl96
UGCA 036 63.7 624 657 644 33.9964 63.5 Winl97
CGCG 308-009 619 601 633 645 34.0033 63.5 Winl98
NGC 2258 584 560 589 59.0 33.8212 58.2 Winl99
NGC 7408 46.8 @ 47.6 504  49.0 33.4045 47.1 Win200

The data in Table 2 is collected on the basis of individual cosmologi-
cal objects from NED sources. As far as we know, the NED database is
provided by long-term observations conducted by astronomers, institu-
tions, individual research groups, or private organizations interested in
space depth research. The distances and the modulus are of interest for
evaluating and comparing the theoretical methods. However, this still
does not alleviate the bewildering and perplexing problems related to
calculating distances to cosmological objects. According to NED, for
galaxies or stars the distances are measured independently of redshifts.
However, it seems to us that m — M modulus have been frequently used
for this purpose, probably due to the challenges related to conducting
independent measurements at the distant parts of the Universe.

When moving along the 15.000 lines in the MS EXCEL spreadsheet,
the mean and median values of averages for 200 windows were calcu-
lated. Each window consists of 75 supernova records. Comparative re-
sults of distances are presented in Table 2. The entire table is available
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on request. We have chosen these windows for some technical reasons
connected to MathCAD 5.0, which allows vector variables at most only
with 200 components to solve equations by iteration method.

For comparison, an index of distance +over/—under estimates for
these 200 windows was developed. To produce a normalized index, we
divided average distances D, obtained by a particular method by the

average NED distance N, in Mean (MpC) column and then subtracted

one. The indices (%—1}, 1=1...200, of +over/—under estimates re-

flects the situation in Table 3 like a series of experiments have been
conducted to determine whether the distances D, are closer or further

than the N, distance shows. If the experiment shows a different results
(more or less) equal number of times (closer or further), then it is con-
sidered that D, is approximately balanced with an expected distance
N, . If it, also, almost always turns out that objects on trial are closer
than (or farther than) N, then it is considered that the D, distance, in

contrast, is misbalanced with N..

It became clear for some astronomers observing the Universe on the
basis of Hubble’s law, that postulates a link between intergalactic dis-
tance and the extent of redshift, the calculations using the relativistic
Doppler formula are not entirely correct. In order to examine this issue
more closely, we calculated the mean and median +over/—under esti-
mates of distances collected into Table 3 taken from 15.000 supernova
records in NED database. Based on the information sourced from the
database, using some H,, we compared methods typically employed

when calculating distances between the objects in the Universe. In Ta-
ble 3, the I'-equation column presents distances based on the p scale,

which we denoted as the energy density scale of matter.
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Disbalance z>0.594 29.4% -21.7% 54.2% 121.1%
Median z>0.594 24.1% -20.8% 31.2% 84.0%
Deviation 0.14 0.07 0.51 0.98
Disbalance 0.594>=z>0.2178 0.4% -22.3% 1.7% 38.4%
Median 0.594>=2>0.2178 0.0% -22.3% 1.7% 35.3%
Deviation 0.09 0.07 0.10 0.18
Disbalance z<=0.2178 0.8% 0.1% 5.3% 3.1%
Median z<=0.2178 0.1% -1.3% 4.1% 1.7%
Deviation 0.03 0.05 0.05 0.04

Table 3: Total Observation I-equation Hubble  Noble Modulus

Closer scrutiny of the data presented in Table 3 reveals that, at lower,
perhaps moderate, redshift values, i.e. for 0.594 >z > 0.2178, there is
reasonable agreement between the I'-equation and Noble F. formula for
the distances to cosmological objects. The quality of the computed dis-
tances is also compared by the alignment with the Doppler formula.
However, for higher redshifts, i.e. for z >0.594, discrepancies for
I'-equation with Doppler formula are evident, as well as in relation to
the Modulus and the results based on the Noble et. al. theory both to-
gether. Although Noble F., and Modulus seems to overestimate inde-
pendent distances, the I'-equation provides similar overestimates for
greater redshifts. In addition, according to the Doppler Effect calcula-
tions based on the Hubble constants chosen from the range starting at
66.375 up to 70, the discrepancies of underestimates exist both at mod-
erate and higher redshifts. Indeed, Hubble’s law produces obvious un-
derestimation for both of these indicated extents of redshifts. However,
according to Table 3, for the redshift values z<0.2178 pertaining to
the cosmological objects “in the vicinity”, the I'-equation predicted
approx. the same magnitude of estimates relative to those yielded by
luminosity distances. This prediction for galaxies in the nearest vicinity,
as already noted, is often based that in the NED Database the estimates
relay on modulus distance formula.
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5.2. A Posteriors Experiment

The Hubble’s law synthesis with relativistic Doppler Effect, Noble et.
al., the Modulus distance, in comparison to I'-equation, are shown on
Figure 4 — both in their original form and in a more elegant form.

Hubble's Law Distance Nobel Forrest C = 209792, Speed of Light H =

(s

I | i
1+ Z_.,,.'| -1+ 'I'-.,I__,,‘|1 + Z_I.,.'I- E
— Modulus Distance MpC
A Z m-M

| Z | o' "
1+ ,]1 + ;- J
A ||| dist =

106

Figure 4: The formulas for calculating distances to Cosmological Ob-
jects according to the methods known to the author of the study. The
results yielded by applying these formulas are transferred into Table 4.

Table 4: For any astronomer, including amateurs, it will be easy to check our results if
one tries to access the NED https://ned.ipac.caltech.edu/forms/byname.html (accessed

12/19/2018), where one can find the redshift values for some extraterrestrial objects.

I'-Eq. Hubble Noble Modulus  Redshift Extraterrestrial object

2171.9 1498.8 2197.6 2523.5 0.466082 3C4l11
1701.3 1241.1 17151 1386.8 0.366090 3C 048
9237.2 3796.6 197149  24774.2 4.047950 GRB 060206
6697.3 3188.7 8887.9 13614.4 1.819000 3C 256

704.9 603.3 734.8 734.5 0.159492 3C 273

112.7 111.4 125.0 115.3 0.027514 NGC 4860

6057.2 3011.6 7550.3 11117.3  1.549480 GRB 051111
923.2 756.7 947.9 809.1 0.204885 LEDA 25177
103.7 102.2 114.4 102.8 0.025199 ARP 334
26.3 22.0 24.4 22.2 0.005380 ARP 152
24.9 20.1 22.2 16.4 0.004907 ARP 159
32.3 30.0 33.2 30.3 0.007331 NGC 0772
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5218.3
37.0
8.2
4151.6
3.1
576.0
78.5
1.9
73.2
107.5
495.3
24.0
101.4
328.5
6022.5
138.0
69.2
71.1
52.5
95.2
9855.2
38.6
43.9
7414.9
126.0
26.3
31.1
111.3
9444.0
823.7
1474.7
3198.2
1520.1
61.1
4293.8
2635.1
6054.1
23.0

2755.3
36.1
6.1
2381.4
33
507.7
75.4
1.2
69.6
106.1
445.5
18.9
99.8
309.9
3001.6
136.9
65.1
67.2
46.2
93.3
3980.4
38.1
44.9
3371.7
124.9
22.0
28.4
109.9
3848.2
688.0
1108.4
1991.8
1135.5
56.1
2434.8
1732.0
3010.7
17.6

6078.4
40.1
6.8
4519.9
3.6
608.0
84.1
1.3
77.5
118.9
527.8
20.9
111.7
358.9
7483.7
154.1
72.5
74.9
51.3
104.3
33262.1
42.3
49.8
10720.3
140.4
244
31.4
123.3
22067.6
850.9
1488.8
3330.3
1533.9
62.3
4711.9
2693.2
7544.2
19.4

8550.7
38.0
8.4
5970.4
6.7
542.0
77.3
1.2
66.7
66.7
515.2
16.5
16.5
342.0
11015.4
137.4
66.4
67.0
46.8
95.9
68548.8
28.2
45.5
17139.6
130.0
22.2
28.7
113.8
3848.2
863.0
1606.9
4130.5
1667.2
57.0
3597.5
3062.0
11117.3
16.8

1.253328
0.008836
0.001491
0.939227
0.000804
0.132313
0.018529
0.000297
0.017085
0.026175
0.115068
0.004622
0.024601
0.078548
1.536089
0.033903
0.015980
0.016506
0.011313
0.022980
7.000383
0.009330
0.010988
2.189613
0.030893
0.005380
0.006940
0.027140
4.546953
0.184268
0.318843
0.698091
0.328288
0.013746
0.978000
0.568000
1.548267
0.004283
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GRB 020813
NGC 3516

NGC 5832

AO 0235+164
MESSIER 101
LEDA 51975
ARP 220

NGC 4569

3C 449

NGC 7385

PKS 2155-304
NGC 4487

NGC 1265

IC 1101

SDSS J1156+1911
ESO 325- G 004
ABELL 3627
2MASS J04375556-0931094
NGC 7714

UGC 00014
EGS-zs8-1

NGC 7619

NGC 5010

UDFj 39546284
Markarian 421
NGC4486

LEDA 36252
PGC 6240

Baby Boom
ABELL 1689
ABELL 1995
MACS J0744.9+3927
ZwCl 1358.1+6245
Hydra Cluster

SN 2001jm

SN 20011y

HG 051111
MESSIER 87
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5.3. Summary

Summing up all our efforts presented in this study, we can conclude
that the distances calculated in accordance with the Hubble’s law are
the most severely underestimated in almost entire spectrum of red-
shifts. On the other hand, the deviations created by the Noble F. are an
order of magnitude higher the greater are the redshift values even if
they match quite satisfactory the NED Database for lower values. When
measuring distances using the modulus for estimating luminosity dis-
tances, the largest deviations, even grater than Noble F., occur in the
spectrum of high redshifts.

4 Comparative Analysis of Distances
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Figure 5: Based on cosmological redshifts Z and modulus m — M obtained from
NED database. It is an image of the comparative analysis of distances calculated
to cosmological objects on the basis of the formulas given above and T'-equation
procedure. The Luminosity, Noble F., I'-eq., NED and Hubble traces are calcu-
lated using Table 2. Substituting into the Noble formula z = 1, the distances are
approximately consistent with the linear law: Shrinking Formula(1)- z.
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However, it should be noted that the estimates obtained using the
I'-equation are more reasonable in the spectrum of moderate redshifts
than the estimates obtained by all other methods. The observation of
the position of the I'-equation estimates on the Figure 5 amid Noble F.,
and NED Database distances, also with regard luminosity distance, in-
dicates for us that the size of the universe does not correspond well
enough to the Hubble’s law. If we take into account the reasonableness
of our mathematical model in this study the Universe seems for us to be
also much larger in size than it is commonly believed. Such a discrep-
ancy in the estimates may well be due to the fact that the luminosity of
distant cosmological objects is much stronger than expected, and these
distant objects emit, perhaps, much more energy. It is also noteworthy
to emphasize that using the NED database it was possible to fine tune
calculations and establish the most accurate estimates of the distances
to cosmological objects by the I'-equation. However, this was achieved
by dividing the redshifts interval into three extents introducing three
average matter density functions separately in each extent as noted
above.

6. DISCUSSION

The aim of this investigation was to provide a reliable way for esti-
mating cosmological distances. In our analysis, we started with the as-
sumption that homogeneity and isotropy of the space, the so-called Co-
pernican Principle, is valid. Isotropy implies absence of allocated direc-
tions (top, bottom and others), thereby postulating independence of the
properties of bodies moving by inertia from the direction of their mo-
tion. Complete isotropy is inherent only in vacuum, as anisotropy in the
distribution of the binding forces characterizes the structure of real bod-
ies. They split in some directions better than in others if we observe the
Universe in grid cells of 50-100 MpC in dimensions. In the same way,
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complete homogeneity, characteristic only of an abstract Euclidean
space, is an idealization. The real space of material systems is inhomo-
geneous, as it differs in the metric and in the values of curvature, de-
pending on the distribution of gravitating masses.

More often than not, numerous anomalies and paradoxes in cosmol-
ogy suggest that in the context of Universe dynamics it is prudent for
cosmologists to consider the average density scale rejecting thereby the
hypothesis of space homogeneity while retaining the isotropy assump-
tion. However, in view of our matter expanding postulate, the homoge-
neity of space would thus allegedly be manifested exhibiting a decrease
of matter density as expanding matter phenomena within the visible
hemisphere. This speculative postulate, in spite of violation of the ho-
mogeneity assumption, may lead to correct understanding of matter
dynamics in the depths of space if a distance to the observed extragalac-
tic object is truly estimated by relying on the light, which was obviously
emitted at some point in the past. If we also include the principle of a
phase transition of dark energy into visible matter, we believe that we
can arrive at a coherent picture of the Universe.

To test this assertion objectively, it is necessary to obtain valid data.
Still, it is debatable whether available data is an objective basis for veri-
fying the replacement of events on time line by the density scale pa-
rameter values instead. When testing a particular theory, the researcher
constructs a hypothesis based on the verifiable facts or previously es-
tablished theories and examines the obtained data in relation to this
knowledge base. Referring to the doctrine of Ernst Mach’s economy of
thought, the kind of math we use is not important, but how the math
predicts the reality is highly relevant. Guided by this premise, we con-
firmed the validity of employing the average density of matter as a pa-
rameter for describing the events in space.
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When, in the context described above, a researcher is attempting to
verify the correctness of a newly developed theory, he/she should also
take into account the reliability of the data used. In some cases, the the-
ory can be verified by examining it through its own prism—a common
strategy when observing the reality. This is not the case here, because
the reliability of the data records reported by NED is not in doubt. On
the other hand, if there were no high correlations between known
methods for calculating distances, fe. between the modulus or the alter-
native theory of Noble F., and if there was a clear degree of contradic-
tion with respect to the Hubble’s law, a comparative analysis of average
density energy scale p will not be worth the efforts—it will end where
it started. The only objection that really matters is that we interpreted
the data on the basis of the scale p using the hypothesis of phase transi-
tion of the dark energy into matter while the average density p de-
creases with the evolution of the Universe. Clearly, the transition hy-
pothesis cannot be adequately confirmed without accepting the validity
of the phase transition of dark energy into matter on the basis observa-
tions. It is also clear that we are not in the position to provide evidence
in support of this assertion.

7. CONCLUDING REMARKS

In this study, we presented a speculative equation describing the
matter composition at the point of emergence from dark energy and as
it continues to emerge. Calibrating the equation in accordance with the
current mass-energy composition of the Universe allowed us to reach
some speculative conclusions with regard to the dark matter dynamics.
We suggested treating the Big Bang as a sudden occurrence of freezing
thermal energy, or any other known or unknown type of energy, releas-
ing latent heat. While this was a plausible line of reasoning, the math
that can describe this process allowed us to explain the current compo-
sition of the Universe.
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None of our speculations presented here fundamentally contradicts
the latest views on the composition of the Universe in terms of the per-
centages of visible and dark matter in proportion to the dark energy.
Specifically, contradictions are avoided due to the calibration and by
imposing the curvature relationship. Obviously, we eliminated the
mathematical impossibility of Big Bang singularity problem of cosmic
expansion of the geometry from an alleged singularity r=0. In-
stead, we focused on a series of holes/bobbles, represented as hyper-
manifolds S° of radius 0<r<1 enclosing the R* hyper-globe by
adopting unity radius of space curvature. The latter eliminated any am-
biguity in the outcomes pertaining to the visible and dark matter frac-
tions in proportion to the dark energy in case that the grid incorporated
gravitational constant G and speed of light ¢ into potential energy
measurements, i.e., the case when the grid guarantees the correct out-
put irrespective of the values adopted for G and ¢. We were interested
in the composition of dark matter, visible matter and dark energy,
wherever these three components might be in reality. Subsuming the
constant G and speed of light ¢ under the density parameter p also
resulted in our calculation becoming transparent to the curvature of the
space. That was the motivation behind the choice of curvature
const =1. Our speculative equation required fine-tuning or calibration
of the so-called A -parameter of a speculative mass-energy phase transi-
tion level, as well as the A -parameter characterizing a modified poten-
tial energy field. This allowed the optimal values to be determined,
with respect to achieving the best tuning effect posited by the Planck
Mission. Thus, the search for the roots of the equation depending on the
average density p can have some predictive power, since the relative
location of the root values in the current p is almost 100% consistent
with the latest Planck Mission Statement about the composition of mat-
ter in the Universe.
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The next important assumption pertained to the density parameter
p of the emerging matter, to which we referred as a relativistic density.
While acknowledging that the explanation offered for the NED data
analysis findings requires more convincing arguments of equivalence of
energy and mass, we proceeded with our analyses by assuming that the
density was aligned with the “normal density” of matter. The concept
of density allowed us to interpret, as well as predict, the dynamics and
“quasi-velocity” of the formation of a hole or a globe within space. It
was also possible to make assertions that essentially coincide with the
NASA statement that, in the past, the manifold expanded more slowly
than it does presently. As our manifold implies, only a tiny globe of
dark matter solves the equation at the higher end of the density scale.
At this extreme end of the density scale, the manifold comprised solely
of dark energy, i.e., when the time t <0 since the visible matter radius
suggested almost a zero solution. At the opposite (lower) extreme of the
scale, approaching the critical value, in contrast to the visible matter,
the dark matter will allegedly start to diminish.

8. MATHEMATICAL DERIVATION

At cosmological distances, the space is purported to be homogene-
ously filled with matter and is completely isotropic. The generic metric
that meets these conditions is given by S° manifold of four-dimensional
globe R*. In the derivation below, we will consider only the case of
closed model with positive curvature.

T These equations represents so-called closed
X" +y +z +r1r° =1 _ 3
. . space manifolds S°(r) of curvature 1 on the sur-
X" +y +z <r<1 ) . . 4
face enclosing four-dimensional hyper-globe R".
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The spherical coordinates X,y,z

are related to the E* coordinates X =1-cos(¢) - sin(6),

by ¢ = tan™' (Z), 0 =cos™ (E),
X r
where r = x> +y* +7°.

The stereographical projection from North Pole (0,0, 0,1) intersecting S

where 0<r<1,0<@<2- -1, and
0<0<m,

at the origin O = (0,0, 0) perpendicular to r -axis is given by a quadruple
of three variable functions as a diffeomorphism of S° into Euclidian E’
related spherical coordinates

(Ex,Ey,EZ)z (p cos(p)sin(0), psin(p)sin(0), pcos(@)); 0<p<om,
0<p<2-mt,and 0<O<m:

2-p
+ 2

1

2:p .
(1 e x cos(@) - sin(0); 15 ol 11

2 —
< sin(p) - sin(0): 2P x cos(0): P 1}.

The partial derivatives of the projection/diffeomorphism represent the
Jacobin matrix J, whereby its transpose J' is given as follows:

y =71 -sin(@)-sin(0), z =r-cos(0),

2 2 2 4.
21p22>< 21p2>< 21p2 p22
(1+P) (1+p2) (1+p2) (1+p)
x cos(@)sin(0) x sin(@)sin(0 x cos(0
2-p 2-p
I = _1+p2X 1+p2>< 0 0
x sin()sin(0) x cos(¢p)sin(0)
2-p y 2-p>< _2p N
1+ p? 1+ p? 1+p° 0
x cos(p)cos(0)  xsin(p)cos(0)  xsin(0)
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Consequently, Gram Matrix as the space metric tensor G =J' xJ yields

4
(1+p2)2 0 0
_ 4. 02
e e |
4. p?
0 0 (1+p2)2

which leads to the metric rod dI* = m[dp2 + pZ(sirlz(G)d(p2 +do’ )]

From flat E® topology, the rod volume dI° is equal to dx-dy-dz,
whereas the rod length is given by dI* = dx’ +dy’ +dz’. Applying the

same rule to the previous flat expression for dl’, we obtain

I’ 8. p’dp -sin(0)d0 - do within a coordinate triple:

(1+p) ’ 0<p<ow,0<0< 7 and
0<p<2n:
8 J' 2m j J‘ P EdE - Sln(G)dG de the latter represents the space vol-
1 4 & ume V.S°(p) of a hyper-manifold
S*(p) with a “radius” p.
The radius r = 1 42_2 , can be interpreted as a new dimension, implying that

the space volume is proportional to Euclidian space E® at nearby distances.
Taking the integral into account, we can derive the expression for a volume:

VS (p) = 4n- —PH 10 '(p) +tan"'(p)-p* +p’ +2-tan"'(p) - p°

(1+p?)
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After accounting for the sub-expression tan'(p), we obtain

4 2 _ 3
V.S3(p):41t-(1+p +2 p)-tan‘1(p)+4n-ﬂ

(1+p?f (1+p2)
Finally, we arrive at V.S3(p) =47 tan™ (p)+p- %
+p

APPENDIX. The density scale effects

Figure 6:

—
Shows the , The thermal or dark ener gy width 0.33794
dynamics of \ | corresponds to Vin, Dm, and [De%-s, whereby
dark energy r the energy-density in our model is 1.42751

asa funCtiOIl times more dense in current phase with re-

. gard to the dark matter when the creation
of density. — — -

was slowed down. The average energy den-
sity level equals —0.91499, where the matter
creation allegedly occurred oris continuing
to occur in cutrent phase.

2 4 6 8 10 12
Average density scale/critical density

The scale of the density on the x-axis extends from its critical ratio=1
and will continue to reflect the dark energy width as it shifts to the
right. If one moves in the opposite direction (to the left), using the anal-
ogy implied by the proposed scale, the Figure 6 shows that the forma-
tion of dark matter, Carroll (2007), precedes that of the visible matter
because the gap between the two forms increases. On the y-axis, when
P+ Po

; ; reaches
1+p; 1+p;

the inverse stereographical distance 1, —1, =2-

some point, it will stop increasing, thus closing the aforementioned gap.
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The reduction, as indicated in Figure 6, will be most pronounced in the
matter density in vicinity of 1, where the red circle indicates the end of
the evolution of the manifold —the moment of reaching the critical den-
sity k. Thus, as indicated by the blue circle, at the much later stages of
evolution, the gap between the visible matter and the dark matter starts
to close. The state of the manifold at the current stage—denoted by the
green circle—is particularly relevant here, as it indicates that the turn-
around point of the present state of the manifold has already been
passed. When the gap started closing, the density was about three times
greater than that at the present state.

Inflation Phenomenon - Dark Matter First

Dark Matter
. . A = oszs102
Figure 7: Depicts the

A = oo100866

case of density ex-
ceeding a critical
value K = 0.08727

by more than

96,116 - 10" times.

o[- Axis-X =D De% =
Dm-101s = 208497424810 Dm>o  Vm-ios = 00000000

|- Curvatureradius R =n

Vm + Dm + De=1 U

: ; [
Ener, nsity on ratio scale  —— = 226

Based on the zero solution p, = 0 > 0 of the equation, while moving to

the right along the x-axis, the Speculation states that a positive root
p, >0 can be interpreted as a creation of a small lump of dark matter.
We can paraphrase this statement, positing that the dark matter was
created first. As it preceded the visible matter creation, the inflation
Bang of the Big Bang resulted in the emergence of the dark matter only.
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points = 2 roots on the Graph

Figure 8: Two
roots on oppo-
site poles of
3
S® geome- of
o Dark Energy
try/bubble 1 ° ! cross pointh

o=Vm + Dm + De=1 U

curvatu

The graphical illustration provided in Figure 8, denoting the link be-
tween the S° manifold and its stereographical projection into Euclidian
topology E°® filled by dark and visible matter with regard to dark en-
ergy, is the foundation for the study of the essence of all of our Specula-
tions. On the x-axis, the radius r is given by an inverse stereographic

mapping 1 = , while the y-axis corresponds to
TP

2

_ —1+ A
[ p)=—4n- tan1(p)+p~—2p2 HA-PT.
(1+0?)
The interval [0<p<1] in r-coordinates corresponds to [0<r<1],

whereby the coordinate r—0 when moving further from 1 corre-
sponds to p — 0. Thus, in the r-coordinate system used in Figure 8,
presence of double curves on the x/y-axis for I'(n, p ) makes sense.

Two roots (p,,p,) at which the formation of matter allegedly occurs
solve the equation I'(u,p) =0 . Hence, it can be seen that the graph
shown in Figure 8 corresponds to the density p =0.12457 supposedly
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representing the current state of the manifold S°. While passing
through the area highlighted in gray, we move from 0—r,. In the p
coordinate system, when using 0 — p,, we are moving along the posi-
tive portion of I'(p, p), which corresponds to 26.8% of dark matter in
the Universe composition. Positive I'(i, p) values indicate the region in
the manifold S° where the alleged formation of dark and visible matter
already occurred. Similarly, entering the region I'(u, p) denoting nega-
tive values (depicted in blue), we move through the dark energy, which
accounts for about 68.3% of the total energy, and is sufficient for further
evolution of the manifold. Reaching the radius r,, we enter the region of
visible matter, contributing about 4.9% to the Universe composition and
moving away from p, <p — . As depicted in Figure 8, at the radius r,
and beyond, visible matter cannot be in contact with the dark energy in
the coordinate system p e (0, P, ) However, as it can be seen, it is super-
imposed on the dark matter at 0<r,. In conclusion, the scenario de-
picted in this Figure 8 should be understood as an attempt to visualize
the current state in calibrating of the Universe according to the latest
data yielded by the Planck Mission measurement

17

The Bubble
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The case presented by the graph shows on the x-axis in the respective
coordinate system p our speculative I'-equation of matter creation al-
lowed only a single root, p, =p,. This is the moment after which the

evolution of the manifold supposedly ceases, since the formation of the
new matter will terminate upon reaching the critical density k. At this
last enerqgy-moment, when the radius p, = p, =1.34102572, as indicated
by the solution of our I'-equation, the density in the manifold will be
critical, ¥k = 0.087267 . The manifold in its current state is characterized
by density pu=0.12457, which is, as already pointed above, 1.42751
times greater than the critical density x at the scale with regard to the
critical density starting point. The values of the relativistic potential en-

VSi(p) . . .
ergy _TK are depicted on the y-axis in Figure 9. In this graph,
V.S*(p), equal to the volume of a manifold S°(p) of radius p, is multi-
plied be the critical density k at which the potential energy reaches its
minimum with respect to the critical condition—i.e. the level when only
a single root of the I'-equation exists.

Note that the manifold given by I'-equation, in contrast to that usu-
ally adopted, does not contain the time scale coordinate. Instead, we
used the density parameter L, which declines from very high values
that are 96,115-10" times greater than «. Then we attempt to shift the

density towards the critical value k = 0.087267. Replacing the evolu-
tion of the manifold given by I'-equation by the density L parameter is

an exercise, due to the scale of densities, where declining values replicate
the dynamics of matter creation within the manifold. Our exercise indi-
cates that the density | declines towards the current mass-energy

composition; it accounts for the p value pertaining to the current

composition, which is only 1.42751 times denser than x ~ 0.087267 .
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ii

iii

Scientific Background on the Nobel Prize in Physics, 2011. The accelerating uni-
verse. The Royal Swedish Academy of Sciences has as its aim to promote the sci-
ences and strengthen their influence in society

This was recognized early on by physicists and astronomers working in cosmol-
ogy in the 1930s. The earliest Layman publication describing the details of this
correspondence is Eddington, Arthur (1933). The Expanding Universe: Astron-
omy's 'Great Debate’, 1900-1931. Cambridge University Press. (Reprint: ISBN 978-
0-521-34976-5).

While philosophy and physics may seem like polar opposites, they regularly ad-
dress similar questions. Recently, physicists have revisited a modern philosophi-
cal topic with origins dating back over a century ago: the unreality of time. What
if the passage of time were merely an illusion? Can a world without time make
sense?

While a world without the familiar passage of time may seem far-fetched, several
renowned physicists, including string theory pioneer Ed Whitten and theorist
Brian Greene, have recently embraced such an idea. A timeless reality may help
reconcile the differences between quantum mechanics and relativity, but how can
we make sense of such a world? If physics does indeed suggest that the flow of
time is illusory, then philosophy may be able to shed light on such a strange no-
tion.

British philosopher ].M.E. McTaggart advanced this idea in 1908 in his paper titled
“The Unreality of Time: http://en.wikisource.org/wiki/The_Unreality_of_Time,” last
visited 17.07.2017. Philosophers widely consider his paper to be one of the most in-
fluential early examinations of this possibility. Looking through McTaggart’s phi-
losophical lens, a reality without time becomes a little more intuitive and, in prin-
ciple, possible.

A Tale of Two Times

Several interpretations of McTaggart’s argument against the reality of time have
been put forth. The author’s argument starts with a distinction about ordering
events in time. The “A” series and “B” series of time form an integral part of
McTaggart’s argument, which is explicated below by using a historical event as an
example.
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On July 20, 1969, Apollo 11 became the first manned spacecraft to land on the
Moon. For the purpose of this discussion, consider this event to represent an event
during the present. Several days in the past (July 16), Apollo 11 lifted off the
ground. Additionally, several days in the future, all of the mission astronauts will
land back on Earth, safe and sound. Classifying an event as “several days prior” or
“several days in the future” fits into the “A” series. With respect to the Moon land-
ing, some events (e.g., Lincoln’s assassination) are in the distant past, while others
are in the distant future (e.g., the inauguration of President Obama), with numer-
ous other events occurring somewhere in between.

Under the “A” series, events flow from one classification (i.e. past, present and fu-
ture) to another. On July 16th, the Moon landing would have the property of being
in the future. The instant the Apollo 11 landed on the Moon, that event would be
deemed as occurring in the present. After this moment, its classification changes to
the past.

The “B” series, however, does not classify events on this scale ranging from the
distant past to the distant future. Instead, the “B” series orders events based on
their relationship to other events. Under this ordering, Lincoln’s assassination oc-
curs before the Moon landing, and Obama’s inauguration occurs after the Moon
landing. This relational ordering seems to capture a different way of looking at
time.

Two Times, One Contradiction

Having made this distinction, McTaggart additionally argues that a fundamental
series of time requires a change to take place. Under the “B” series, the way these

events are ordered never changes. Obama’s inauguration, for instance, will never
change properties and occur before the Moon landing and vice versa. These rela-
tional properties are simply immutable.

On the other hand, the “A” series does embody the change that we might expect
from the flow of time. All events first have the property of being in the future, be-
fore becoming current events unfolding in the present. Afterwards, they drift into
the past. Under the “A” series, time does have an objective flow, and true change
does take place. In McTaggart’s view (which is perhaps held by many others), this
change is a necessary aspect of time.
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But herein lies the contradiction. If these events do change in this sense, they will
have contradictory properties. McTaggart argues that an event cannot be simulta-
neously in the past, in the present, and in the future. As these properties are in-

compatible, the “A” series leads to a contradiction. Consequently, time, which re-

quires change, does not truly exist. Welcome to the timeless reality!

Wait a Minute...

Certainly, many philosophers and physicists still believe in the reality of time and
have objected to McTaggart’s argument. A number of fascinating caveats and
counterexamples can be found elsewhere, such as
http://plato.stanford.edu/entries/mctaggart/#UnrTim, last visited 17.07.2017.

Nonetheless, McTaggart’s work has influenced the approach to time that a number
of philosophers have taken, some of whom were inspired by his work and have in-

corporated physics into their arguments.

For instance, when Albert Einstein introduced the notion of special relativity, he
seriously disrupted our “folk” conception of the flow of time. In special relativity,
there is no absolute simultaneity of events. In one reference frame, two events may
appear to take place simultaneously. An observer on a speeding rocket ship, how-
ever, may observe one event happening before the other. Neither observer is

“right” in this situation; this is simply the weirdness that special relativity entails.

Consequently, many philosophers have used special relativity as evidence refuting
the presence of the “A” series of time. If absolute simultaneity does not exist, a
statement that one event is “in the present” makes no sense. There is no absolute

present that pervades the Universe under special relativity.

Nonetheless, McTaggart’s argument may help us better understand strange phys-
ics at the intersection of quantum mechanics and general relativity. In an attempt
to reconcile these two theories, some well-known physicists have developed theo-

ries of quantum gravity implying that the world lacks time in a fundamental way.
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iv

vi

Brad Monton, a philosopher of physics at the University of Colorado Boulder, re-
cently published a paper comparing McTaggart’s philosophy with prominent theo-
ries in physics, including quantum gravity (http://philsci-archive.pitt.edu/4615, last

visited 17.07.2017). During an interview, We asked him how some of the “timeless”
ideas in quantum gravity compared to McTaggart’s arguments.

“They’re on par with the radicalness,” he said. “There’s a lot of radicalness.”

Monton cautioned, however, that quantum gravity does not imply the absence of
time that McTaggart may have had in mind. Physicist John Wheeler, as Monton
notes, has postulated that time may not be a fundamental aspect of reality. How-
ever, this argument applies to extremely small distance scales only.

Although some of these ideas pertaining to quantum gravity may be radical,
several renowned physicists are seriously considering a reality without time at its
core. If a quantum gravity theory that requires a radical conception of time
emerges, McTaggart may help us better prepare for this new understanding of our
world.

As Monton writes in his paper: “As long as McTaggart’s metaphysics is viable, then
the answer to the physicists’ queries is ‘no’ — they are free, from a philosophical
perspective at least, to explore theories where time is unreal.”

Many quantum gravity theories remain speculative. Still, it is possible that time-

lessness may become a prominent feature in physics. In such a case, philosophers
of science will hopefully help us wrap our heads around the implications.

Planck captures a portrait of the young Universe, revealing the earliest light. Uni-
versity of Cambridge (March 2013). 21. Retrieved 21 March 2013.

Overview of products and scientific results — Table 9. Astronomy and Astrophys-
ics, 1303, 5062. arXiv:1303.5062. Bibcode:2014A&A...571A...1P. d0i:10.1051/0004-
6361/201321529.

"...dark matter: An invisible, essentially collision-less component of matter that

makes up about 25 percent of the energy density of the universe... it's a different
kind of particle...something not yet observed in the laboratory..."

66


http://philsci-archive.pitt.edu/4615

	1. INTRODUCTION
	2. PRELIMINARIES
	3. THE MODEL
	3.1. Pedagogical preface
	3.2. General considerations
	3.3. Summary
	3.4. The Tale of the Creation of Matter
	3.5. Expanding Dynamics of the Universe
	Table 1
	Fig. 2 and Fig. 3


	4. THE G‐EQUATION
	4.1. The density scale construction
	4.1.1. The density scale origin
	4.1.2. Redshifts transformation into energy density scale
	Distance Calculation Procedure



	5. RESULTS
	5.1. NED Data
	Table 2
	Table 3

	5.2. A Posteriors Experiment.
	Figure-4
	Table 4

	5.3. Summary
	Figure 5


	6. DISCUSSION
	7. CONCLUDING REMARKS
	8. MATHEMATICAL DERIVATION
	APPENDIX. The density scale effects
	Figure‐6
	Figure‐7
	Figure‐8
	Figure‐9

	REFERENCES
	Endnotes
	A Tale of Two Times
	Two Times, One Contradiction
	Wait a Minute…





