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Abstract

This paper calculates the redshift of the 2292 MHz radio photon emitted by
the Pioneer-6 space probe. The signal crossed the solar corona on the days
close to the solar occultation between November and December 1968, the
only ones for which scientific data are available, until it reached a terrestrial
radio receiver. The specific study is based on a calculated orbital model of the
Earth and Pioneer-6 system made on a scale of 1:100,000 by a CAD, on the
New Tired Light theory adapted to the geometric and physical configuration
of the topic and on a computational method. Removing the Doppler shift
contributions of proper and rotational motions, due to the set-up of the
receiver, and excluding the recombination factor of neutral hydrogen, which
is irrelevant for distances within 1 AU, the calculation of the redshift can be
traced back to the interactions between the radio signal and the electrons of
the solar corona alone. The latter are contained in a Stroemgren sphere and
photo-ionized by solar radiation in the UV and X-ray range. Furthermore, in
order to have an interactional redshift contribution, the electrons have to
satisfy the Wigner-Crystal Precondition for which their unitary potential
energy is greater than their kinetic energy. Otherwise, a Thomson scattering
process takes place in which the energy of the radio photon remains un-
changed. The comparison between the gravitational redshift together with the
interactional redshift detected from this study methodology and the total
redshift obtained from other scientific studies shows a similarity between the
curves, including the observational data, both in terms of values, trend of the
graphs and single punctual variations.
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New Tired Light

1. Introduction

The phenomenon of the redshift of photons of light is measured not only at ga-
lactic level but also at extragalactic and cosmological levels. However, it is possi-
ble to measure also a local redshift component thanks to the close presence of a
Star to the Earth: the Sun. This component seems to be proportional to the scale
of study in the exam and the space between Sun and Earth is not experiencing
any phenomenon of distancing associated with recession velocities. Once the
Doppler components of orbital velocity, of proper rotation, and those relating to
the gravitational field have been removed, there is always a residual redshift
component. The radio signal of the Pioneer-6 space probe reaches the Earth with
a characteristic peculiarity, namely its wavelength appears longer than the origi-
nal one: the signal has undergone a redshift. The shift is as imperceptible as cru-
cial in order to draw conclusions not only on the true nature of the redshift but
also on its cosmological implications.

The study is based on the thesis for which the passage of the radio signal
through the electron-dense solar corona causes the redshift. The theory is a de-
velopment of the physics and mathematics of the New Tired Light (NTL) of the
physicist L.E. Ashmore [1] [2] [3] [4] [5] who proved F. Zwicky’s predictions [6]
on the extragalactic redshift theorized a century ago. The study of the Pioneer-6
space probe, its orbit, and its signal, meets the physics of the English physicist
adapting his mathematics to the specific problem concerning the redshift of a
radio photon inside a stellar atmosphere.

Any signal that travels in the Cosmos, in the galaxy, or in the solar system
undoubtedly remains unchanged under the hypothesis that space is empty. In
reality, space is composed of charged particles. As we will see in detail, photo-
ionized electrons assume crucial importance for the redshift. The Sun is a young
star that photo-ionizes hydrogen atoms due to the radiation emitted in the UV
and X-ray field, thus surrounding itself with plasma, or rather unpaired elec-
trons and protons that permeate the stellar atmosphere and constitute the me-
dium through which photons of light travel. Due to this fact, the electrons form
the fundamental part of the Interstellar Medium (ISM). According to the me-
chanism that we will introduce, they first absorb the photons and then re-emit
them. In this process, the re-emitted photons have lower energy as they have
spent a small amount of energy to move the electrons from their equilibrium
configuration. Accordingly, they show a longer wavelength or namely a redshift.
On a galactic and extragalactic scale, there happens exactly the same. We can
imagine areas with high density of stars that, being observed from far away,
appear as astronomical objects of a punctual nature that emit radiation in
the X-ray and UV fields surrounded by an atmosphere of electrons. A part is
photo-ionized thus generating negative ions that permeate the galactic atmos-
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pheres. Even on an extragalactic scale, the individual galaxies, made of stars, ap-
pear in turn as punctual objects that emit the same type of radiation and are
surrounded by photo-ionized electrons that permeate the Intergalactic Medium
(IGM).

1.1. Observational Data

The results and measurements from official scientific studies lead to further
investigations. We could mention the redshift anomaly on the solar disk, made
public by the study of M.G. Adam [7] and recently investigated by the author of
this article [8]. The study shows that photons of light undergo a greater redshift
at the limb rather than at the center of the solar disk as at the limb they travel a
greater distance, valid for each orbital position, interacting with more electrons
along the path. The electron density distribution has been identified in the Mex
October 2006 distribution [9]. The object of study of this article is the Pioneer-6
space probe designed to orbit the Sun and to constantly emit a radio signal at a
specific wavelength that passes through the solar corona and is then captured by
a terrestrial receiver. Despite that, almost all Doppler tracking data, as well as all
further data related to the heliocentric measurements of the space probe, are not
publicly available. The Doppler data are still contained and stored on a physical
device such as a magnetic coil whereas the heliocentric measurements are
accessible on an online database that starts from the 80s. The latter is not very
useful for calculations on the orbital mechanics of 1968, the year of our partic-
ular interest for the analysis. The only useful data available of the Pioneer-6 sig-
nal are contained in R.M. Goldstein’s publication from 1969 [10]. Its purpose
was to analyse the radio signal over a month in the year 1968. It was the year
of the conjunction between the space probe, Sun, and Earth which in fact ob-
scured both the space probe and the signal from a terrestrial perspective for
some days. Without this very important publication, we would never have known
anything about the redshift anomaly of the radio signal. Furthermore, it is
important to point out that the redshift of the radio signal, originally, was not
R.M. Goldstein’s goal as, in reality, he wanted to study the effect of solar events
on the spectral broadening of the signal. However, his study became the subject
of research by a few but important subsequent studies that took place a few years
later with the publications of P. Merat et al [11] in 1974 and A. Accardi et al. [12]
in 1995.

1.2. Pioneer-6 Space Probe

The Pioneer-6 space probe was launched on 1965 December 16 along an inner
orbit with respect to the orbit of the Earth around the Sun. It moves in a pro-
grade motion compared to the Earth itself. Furthermore, the orbit of the space
probe is inclined by 0.1695° along the ecliptic plane. As its value is very small, it
allows to perform the calculations of distances and orbital velocities directly as
projections on the ecliptic plane with a very low margin of error. The radio fre-

quency transmitted by Pioneer-6 is:
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Vpe = 2292 MHz (1.1)

which, with ¢ the speed of light, due to the known relation
€= ApgVps (1.2)

results in a radio signal length equal to
Ape =0.13079 m (1.3)

corresponding to signal energy, knowing that 1 J = 6.241509 x 10'® eV, calcu-
lated as

Epg = hvp, =9.478 peV (1.4)

The radio signal emitted by Pioneer-6 is captured by a terrestrial receiver
which in orbital terms, being located on the surface of Earth, follows the orbit of
the space probe in a Keplerian motion. The signal passes through the elec-
tron-dense solar corona at different distances from the Sun, farther and closer to
the fictitious solar edge defined by the solar photosphere. From observational
data, the measurements of the received signal, relating to the days under exami-
nation, are variably shifted towards longer wavelengths. In energy terms, we can
observe how the energy of the radio signal is negligible compared to the rest
mass energy of the electron:

Epy =9.478 peV < S11keV =E (1.5)

thus, excluding the Compton scattering as the process responsible for the inte-

raction between the radio signal and electrons. Moreover, this consequently ex-

cludes the blurring of the image along the trajectory. In terms of Doppler shift,
the contributions connected to the radio signal emitted by the space probe differ
as follows:

- Firstly, there is the contribution of the rotation of the Earth to the signal of
15 kHz/day. Secondly, there is the contribution of the difference between the
orbital velocity of Earth and Pioneer-6. We can exclude these two contribu-
tions from the calculations as the receiver has been tuned continuously ac-
cording to an ephemeris in order to compensate for these effects;

- Another known contribution is the increase in temperature especially when
the space probe travels close to the Sun which causes a decrease in the signal
frequency of about 14 Hz/day to which we have to add a measured erratic
drift equal to 1.5 Hz/15min or rather 0.1 Hz/min which multiplied by 1440
min (24 h) results in 144 Hz/day. The values are variable on a daily scale. The
total of the values considered coincides with a reduction of the frequency
from the original signal equal to 158 Hz/day;

- Considering the only time interval under study equal to one month, corres-
ponding only to the measurements received from R.M. Goldstein’s publica-
tion, we can calculate an overall signal reduction equivalent to 4.74 kHz/
month whose order of magnitude is much smaller than the nominal 2292
MHz radio signal emitted by the space probe.

As before mentioned, the only measurements received refer exactly to the

time frame from 1968 November 6 to 1968 November 17 (pre-occultation phase)
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and from 1968 November 29 to 1968 December 7 (post-occultation phase).
Consequently, as the probe was launched in 1965, we would face, already from
the first day of measurements, 1968 November 6, a reduced nominal signal of
2292 MHz-Ax kHz. It is possible to ignore this factor Ax as, first of all, the order
of magnitude is negligible and furthermore the 4.74 kHz/month can be consi-
dered a worst case relative to the passage of the space probe close to the Sun in
which the temperatures are at their maximum. We have not received all the
other Doppler tracking data of Pioneer-6 along orbits far from the Sun in the
months prior and subsequent to November and December 1968. However, we
can conclude that in these time frames, where the space probe is far from the
Sun, the solar temperature has a minimal impact on Pioneer-6. Additionally, the
electron density of the solar corona is very low for having an impact to the inte-

ractional redshift under study.

2. Orbital Mechanics

Both Earth and Pioneer-6, having a significant difference in mass, are two as-
tronomical objects that orbit the Sun and are therefore ruled by Keplerian laws.
We restrict the observation field of the orbits to a time frame corresponding only
to the values of the measurements available, or rather from 1968 November 6 to
1968 December 7. Between 1968 November 18 and 1968 November 28 there are
no detections as the signal is hidden by the Sun. The most important aspect for
the purposes of orbital and redshift calculations is that the measurements prior
and subsequent to the solar occultation are available to us for a detailed analysis.
We will use two different approaches to calculate the corresponding orbits based
on the available values:
- For Earth: Kepler’s orbital mechanics;
- For Pioneer-6: projection of the Sun and Pioneer-6 distances, from a terre-
strial perspective, on the orbital ecliptic plane deduced from existing graphs

of the heliocentric orbit.

A schematization of the two orbital models is represented in Figure 1.

Figure 1. Schematization not on scale of the geometrical orbital model of Earth and Pio-
neer-6 with their orbital planes and of the radio signal on a random measurement day
during pre-occultation phase.
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2.1. Orbital Motion of Earth around the Sun

Kepler’s equations allow us to calculate the mean anomaly which is the base val-
ue to find iteratively the eccentric anomaly £. We will indicate the days of mea-
surement through the index x=1,2,---,21 which can assume only twenty-one

possible values (from 1968 November 6 to 1968 December 7).

2n
M, ==(1,~1) 2.1)

Regarding the orbital calculations, we can point out that 1968 was a leap year.
All values of the formula refer to this year: 7'is the reference time of the mea-
surements expressed in days from January 1, ¢ is the perihelion passage, P is the
period between two perihelion passages, R, is the perihelion distance, R, is the

aphelion distance, e is the eccentricity:

R —-R
e=—1L (2.2)
R +R
a P
and the semi-major axis is given by the formula
R
a=—"~ (2.3)
l1-e
Iteratively, we can calculate the eccentric anomaly Fas:
E —esin(E )=M, (2.4)

Once the equality has been verified by iterations, we can determine the exact

linear and angular position of the Earth in the orbit respectively as:

d. =a(l-ecosE,) (2.5)
and
E
¢, =2tan”’ 1—ir—e-tan x (2.6)
l—e 2

The orbital velocity expressed in Km/sec is

Vo = \/G(MS +ME)(§—1J (2.7)

 a

All given and calculated start parameters are enclosed in Table 1 whereas the
calculated orbital parameter of Earth during pre-occultation and post-occultation

phase in the year 1968 are shown in Table 2.

Table 1. Given and calculated start orbital parameter of Earth in the year 1968.

P t R, R, R, R, e a M; M,
[days] [days] [AU] [m] [AU] [m] [-] [m] (kgl [Kgl
367.51 4 098329  1.47098E+11 0.01673 1.521E+11  0.0167  1.49599E+11 1.989E+30  5.972E+24
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Table 2. Orbital parameter of Earth during pre-occultation and post-occultation phase in the year 1968.
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Following the calculations, we can trace the exact position of Earth during the
phases prior and subsequent to the solar occultation as shown in Figure 2. The
orbital schematization is deliberately exaggerated towards an elliptical shape to

bring out the orbital parameters more prominently.

2.2. Orbital Motion of Pioneer-6 around the Sun

The orbit tracking the Pioneer-6 space probe is very complex as there are no or-
bital data in the year of analysis 1968 in the official databases. There are uncer-
tainties related to the exact orbital period, which, as known, is not constant over
the years, but characterized by a change in the passage to the perihelion from
year to year. However, it was possible to determine the exact position of the pe-
rihelion by referring to the image of the heliocentric orbit projected on the eclip-
tic plane [13]. The pixel value corresponding to 1 AU was determined on scale.
By definition of perihelion, as the point of passage of the space probe closest to
the Sun, it is located exactly on the semi-major axis of the Earth orbit but on the
opposite side. As a matter of fact, the position of perihelion and aphelion in the

orbit of Pioneer-6 is reversed to their position in the orbit of the Earth. Obviously,
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Pre-occultation phase

Occultation phase

Post-occultation phase

Figure 2. Schematization of Earth orbital position around the Sun during pre-occultation
and post-occultation phase based on the calculations.

the corresponding values differ. The orbital rotation of the space probe and Earth

are in agreement in an anti-clockwise direction due to the shape of the heliocen-

tric orbits projected on the ecliptic plane.

The reasons stated at the beginning of the paragraph are sufficient elements
for not proceeding with the direct calculation of the Pioneer-6 orbit. However,
by knowing both the orbital position of Earth on each measurement day and the
distance of the space probe from the Sun, observed from a terrestrial perspective
[14], we are able to trace the exact position of the space probe through projec-
tions in the ecliptic plane. By observing the edge-on orbits at the ecliptic plane
level, the orbit of Pioneer-6 is inclined by 0.1695° with respect to the orbit of
Earth. Therefore, knowing the distance between Sun and Earth from Kepler’s
equations, we can determine graphically the distance between Sun and Pioneer-6
for each orbital position. In turn, we can calculate the angles and by the same
Keplerian approach, we can thus obtain the orbital velocities of the space probe.
It is important to point out that the latter, particularly the difference in orbital
speeds between Earth and Pioneer-6, do not provide any useful contribution to
the interactional redshift as they have already been neglected previously due to
the fact that the receiver has been tuned according to an ephemeris in order to
compensate for these redshift components. The values of the orbital velocities
have been left in the tables in order to allow other researchers to verify the cal-
culations in further studies. We have to distinguish between:

- Pre-occultation phase: in which, from the point of view of a terrestrial ob-
server, the signal of the Pioneer-6 space probe appears to the right-hand side
of the Sun until the last day of signal reception (1968 November 17) before
disappearing in the occultation phase;

- Post-occultation phase: in which, from the point of view of a terrestrial ob-
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server, the signal of the Pioneer-6 space probe appears to the left-hand side of
the Sun starting from the first post-occultation day (1968 November 29).

In Figure 3 and Figure 4, it is possible to visualize the orbital models of the
Earth-Pioneer-6 system in the pre-occultation and post-occultation phase. As
one can observe, the orbits tend exaggeratedly towards an elliptical shape in or-
der to highlight all the orbital parameters in a better way. In reality, as the ec-
centricity is a small value, the orbits are almost circular.

Bx

‘\\

n/2

ax,orb(P)

Earth orbit
Pioneer 6 orbit

(a)

AN 2.676)
(66.706°) \ N
\ \ T (87.324) \
(1.285¢+006) -
I Y
R 69272.8
1.484¢+006 (60.54")

(2.765¢+006)
\

()

Figure 3. Schematization not on scale (a) and a real representation on scale (b) of
the orbital model Earth-Pioneer-6 on a generic day x in pre-occultation phase
(from 1968 November 6 to 1968 November 17).
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Figure 4. Schematization not on scale (a) and a real representation on scale
(b) of the orbital model Earth-Pioneer-6 on a generic day x in post-
occultation phase (from 1968 November 29 to 1968 December 7).

Once the orbital model has been set up in the Computer Aided Design (CAD)
and scaled to 1:100,000 (which is the reason why the distances differ in order of
magnitude, whereas the angles are unchanged), we can set the following calcula-
tion procedure in the spreadsheet: 1) set @ (E); 2) set the radius R; 3) measure
all the orbital parameters of the Pioneer-6 space probe; 4) calculate the parame-
ters g, (corresponding to the d(£)) and m, (angular coefficient of the straight
line travelled by the radio signal). All given and calculated start parameters are
enclosed in Table 3 whereas the orbital parameter of Pioneer-6 during pre-

occultation and post-occultation phase are shown in Table 4 (in the table the

suffix E stands for Earth and P for Pioneer-6).
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Table 3. Given and deduced orbital parameter of Pioneer-6 in the year 1968.

Mps

M
[kg]
1.989E+30

[Kgl

[m]

1.34563E+11

[AU]

0.985

[days]  [AU]

[days]

64

0.0951

1.47353E+11

1.21772E+11

49.4 0.814

310.3

Table 4. Orbital parameter of Pioneer-6 during pre-occultation and post-occultation phase deduced from orbital parameter of

Earth, P: Pioneer-6.

Earth in the year 1968. E

Post-occultation phase

Pre-occultation phase

Parameters
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From the geometry of the orbits, we can calculate the total distance between

Earth and Pioneer-6, either in the pre-occultation or in the post-occultation

phase, as shown in the following formula:
\/[dx (P)-sing, (P)+d, (E)-sing, (E)| +[d,(P)cosg, (P)+d,(E)-cosg, (E)] (2.8)

d, (EP)

The trend of the total distance over the measurement days is shown in Figure 5.

From the values determined in the tables, we can draw important considera-

tions:

The total distance between Earth and Pioneer-6, d,,(EP), decreases passing

from the pre-occultation to the post-occultation phase, in accordance with

the heliocentric orbit projected on the ecliptic plane in 1968. By measuring

the distances from the heliocentric orbit (which has fixed the position of

Earth and Sun in the diagram), it is possible to calculate small deviations in
the values of the distances. The latter has to be attributed to the fact that this
last graph [13], differently to our analytical calculations conducted, is a

graphical approximation. The Earth is actually in motion and varies the or-
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bital distances not remaining fixed on a constant distant orbit equal to 1 AU;
- The difference between the orbital velocity components of Pioneer-6 and Earth
gives an approaching contribution along the terrestrial observation line in the
pre-occultation phase, whereas the orbital velocity components of the Earth
in the post-occultation phase change sign, from negative to positive, giving a
receding contribution.
The orbital models on the scale of Earth and Pioneer-6 during pre-occultation
and post-occultation phase, extracted from the CAD, are listed in Table 5.
Similarly, as previously shown with the orbit of the Earth, we can trace the
exact position of the Pioneer-6 space probe during the pre-occultation and post-
occultation phase according to Figure 6. In this figure, the excessive elliptical

form is as well a schematization.

2.77E+11

2.76E+11

2.75E+11
2.74E+11
E
@ 2.73E+11
&
>
=
2.72E+11
2.71E+11
2.70E+11
Pre-occultation phase - i
o 69541 pl Post-occultation phase
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

x [indexed day]

Figure 5. Total distance between Earth and Pioneer-6 over all measurement days.

Post-occultation phase

Occultation phase

Pre-occultation phase

Figure 6. Schematization of the Pioneer-6 orbital position around
the Sun during pre-occultation and post-occultation phase.
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Table 5. Orbital parameter of Earth and Pioneer-6 from Nov 6, 1968 to Nov 17, 1968 and from Nov 19, 1968 to Dec 6, 1968 ex-
tracted from the orbital geometrical model on scale.

Nov 6, 1968 (pre-occultation) Nov 7, 1968 (pre-occultation) Nov 8, 1968 (pre-occultation)

amzenng b

-
AN

Ay
N
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Continued

Nov 29, 1968 (post-occultation) Nov 30, 1968 (post-occultation) Dec 1, 1968 (post-occultation)

w/

Dec 4, 1968 (post-occultation)

Dec 5, 1968 (post-occultation)

[REP——.

[

/ ite 006

The distance R, from the Sun expressed in meters, or r,, expressed in solar
radii, observationally measured, is orthogonal to the direction of a terrestrial
observer’s view. Due to this fact, starting from the known values R, and g,
(where g, corresponds to the distance between Sun and Earth or rather d(£)) of
a generic day of measurement x, we are able to determine, alternatively to the
direct measurements on the CAD, all the angles a,, 5, and y, of the triangles in
the pre-occultation and post-occultation phase. With these angles, we can draw
the straight line on the graph representing the path crossed by the radio signal.
In Figure 7, we can visualize the path of the radio signal with respect to the ref-
erence system centered into the Sun and rotated, for simplicity, so that the dis-

tance g, is vertical.
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(a) (b)

Figure 7. Schematization of the radio signal path on a generic measurement day in pre-

occultation phase (a) and in post-occultation phase (b).

From the first triangle,
0, +90+a, =180
0, =90~-a,
Moreover, we can calculate that:
8. +0 =90
90—a, +0, =90
ol =a,
From the smallest triangle, we can write the following expression
R!sinf =R,
From the larger triangle, we can prove that:
180 =, +a, +90
B.=90-a,

and

q,sinf,
R

X

q,sin(90-a,)

=tana,

=tana,

X

———=tana,
q,cosa,

R _sina,

X

g.cosa, cosa,

(2.9
(2.10)

(2.11)
(2.12)
(2.13)

(2.14)

(2.15)
(2.16)

(2.17)

(2.18)

(2.19)

(2.20)

(2.21)
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R
a, =sin"' {—"J (2.22)
q.

Taking into consideration the smallest triangle again, we can also calculate
that

180 = 3, + 5! +90 (2.23)
180 = B, +a, +90 (2.24)
B.=90-a, (2.25)

from which, in the pre-occultation phase, the angular coefficient can be calcu-

lated as:

m,=tan S >0 (2.26)

In the post-occult phase, we determine that:

180=1, +7, (2.27)
7. =180— 8, (2.28)
v, =180-90+ ¢, (2.29)
7, =90+a, (2.30)

It allows us to determine the angular coefficient of the line as:
m,=tany <0 (2.31)

All previously determined values correspond exactly to those measured by the
CAD.

3. Electron Distribution in the Solar Corona

As observed in a previous study [8], the electron density in the solar corona that

better approximates the real trend expressed in el/m” is the following:

0 for r<1

n, = d .—R d 3.1
eT1L for1<r<—=f "F and1<pr<—=F (3.1
ré R, R,
where
t=p-10" (3.2)

is a numerical coefficient and 10" is the conversion factor to express the electron
density in el/m’. The coefficient
=190 (3.3)

is a dimensionless numerical parameter of the solar corona. In the initial formu-
la, r is the solar radius expressed in solar radii and ¢ is the numerical dimen-
sionless fall-off parameter of the curve as result of the same experimental obser-
vations, equal to

c=1.54 (3.4)

Figure 8 schematizes the electron distribution with respect to the Sun and two
generic radio signals emitted during two generic measurement days in the pre-

occultation phase.
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I
Pioneer 6

Electron %,
distribution

Figure 8. Schematization not on scale of the variable electron densities (concentric cir-
cles) decreasing from the photosphere of the Sun to higher radii during two generic mea-
surement days in the pre-occultation phase.

The electron density extends up to Earth and Pioneer-6 varying from a very
high value close to the photosphere to lower values close to, respectively, Earth
and Pioneer-6. For simplicity, we have chosen the mathematical distribution
which has only one contribution of decreasing power as fall-off parameter that
well approximates the real trend of the electrons in the solar corona. This allows
us to avoid equations with big orders which might complicate the calculations
and making its computing time quite longer. The curve of the electron density,
cut for high radii in order to be able to focus on the curve variation, is summa-
rized in Figure 9.

The re-combination factor, which moves the electrons back into the neutral
hydrogen atom, is not taken into account as it is negligible, equal to 0.95, within
1 AU [15]. So, considering all the involved astrophysical parameters and once
understood the geometric configuration of the problem, we can proceed with the
first steps which will lead us to calculate the redshift in the next paragraphs.
Firstly, it is necessary to calculate the electron density for each radius of the solar
corona along the path which terminates at the orbital position of Earth and Pio-
neer-6. We set an increment in the radii equal to the increment factor yin order
to study the signal and, accordingly, the redshift at its best resolution. The aver-
age value of electrons expressed in el/m’ in a generic interval in the upper part of
the orbital model, in which we have a decreasing exponential trend, is calculated

as follows:

n=—r _ (3.5)
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Figure 9. Distribution of electrons in the solar corona according to Mex October 2006.

n = - ) jr';l rédr (3.6)

= :;{ e Tl (3.7)
oy mna)lime '

— t 1-¢ l-¢
n,=—————(r_  —r_ (3.8)
(1-)(r, —n-l)( i)

Only at the very first calculation step, at the emission of the radio signal, the
following condition has to be valid as there has not yet been assigned any in-
crease

}’;.

=r (3.9)

X
The average value of electrons expressed in el/m’ in a generic interval in the
lower part of the orbital model, in which we have decreasing exponential trend,

is calculated as follows:

Iml Lgdl’
R (3.10)
! (ri+1 _7;41)
= _ ! n g
ne B (ri+1 _errZ)J‘rHl ' dr (311)
A= Vg T (3.12)
(r;'+l_’/1‘+l) I-¢ ey
n —; l-c¢ _ _l-¢
) ) @19

Similarly to the previous remark, the following condition has to be valid at the

very first calculation step
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K. =r (3.14)

[

In Figure 10, it is possible to visualize the trend of the average density along
different solar radii.

An essential condition necessary for the success of the calculation is that the
physical interval, expressed in solar radii, has to be greater than or equal to the
mean free path 4, taking into account an average-electron density. In this way,
we can calculate how long a physical interval has to be in order to detect, on av-
erage, at least one interaction between the radio signal and an electron. For the

upper part of the orbital model, we can calculate the next interval as:

Iphysic =A (315)
(r,—r.)R = > ;ﬁ (3.16)
1
(r,—7r.)R = - (3.17)
l-¢ _ l-¢
21,4 (1=o)(r =) (ry =)

1
1
1
1
1
1
1
[
|
1

T.

(a)

[} .
i = ===
—

T
=

(®)

Figure 10. Average value of a physical interval in the upper
part (a) and in the lower part (b) of the orbital model.
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i = (3.18)
X k(i’;:; _nl—ls)

k(r s —ry )R =1-¢ (3.19)

kR —kR 7 =1-¢ (3.20)

L e
r = H{rpl _E (3.21)

whereas for the lower part of the orbital model, we can instead calculate the next

interval as:

Lpe = A (3.22)
1
(’;’4—1 - ’:’4—1 )Rs = 2’;/1’78 (3'23)
(”Hl —liy, )Rs = P ! . ]75 (3.24)
27'@/1 (’;’+] - ’;'4-;( )

(1_‘9) Tin —l/;+l)

(1-¢)(r.-7.,)
(o =r)R = o —lr,i,f )” (3.25)
k(ry —r )R =1-¢ (3.26)
kR7\F —kR 7.2 =1-¢ (3.27)

1 l1-¢
_ NS
T = lqé/m +_kRS (3.28)

After Equation (3.17) and Equation (3.24), we have defined the factor & as the
product of twice the classic electron radius with the radio wavelength under
examination, multiplied by the experimental numerical coefficient of the elec-

tron distribution, or rather, we can write

k =2r At (3.29)

4. Geometrical and Physical Parameters

In the study, it is necessary to distinguish two different intervals. On the one
hand, we introduce the geometric interval as the distance travelled by the Pio-
neer-6 signal. It is placed between two points that we define along the path tra-
velled by the radio signal. On the other hand, we define the physical interval as
the distance travelled by the Pionerer-6 signal up to the next point where at least
one interaction between the radio photon and the electrons of the solar corona
takes place. Therefore, we can measure it between the values r,, and r,,. The
sign changes depending on whether we are considering the upper part or the
lower part of the orbital model as shown in the next equations. By increasing the
initial radius with a value of

x=10"R (4.1)

s
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defined as increment factor, we will obtain different physical intervals which,
added together and imported into the NTL equations, give rise to a series of
consecutive values of the interactional redshift. We will later clarify the reason
why this exact value has been chosen for the increments. In the procedure of the
calculation of the interactional redshift, we can distinguish the following circles,
projected on the ecliptic plane, characterized by the following radii:

- r; initial geometric radius starting from the position of Earth which initially
decreases in the upper part and then increases again in the lower part of the
orbital model along the direction of the radio signal;

- Iy subsequent initial geometric radius, imposed on the value r, having a
negative sign in the upper part of the orbital model, since the radii decrease
as the signal advances, and having a positive sign in the lower part of the or-
bital model, due to opposite reasons;

- Iy calculated physical radius in which we find at least one interaction be-
tween a photon and an electron having a negative sign in the upper part and
a positive sign in the lower part of the orbital model depending on whether
the distance, expressed in solar radii, respectively, decreases or increases.

For each above-mentioned radius, there is a corresponding circle. For sim-
plicity of reading, we define the circles with the following indices: j in the upper
part of the orbital model, corresponds to A; 7 — y corresponds to B; i — 1 corres-
ponds to C j in the lower part of the orbital model, corresponds to I, i + y cor-
responds to Eand 7+ 1 corresponds to F. Each path travelled by the signal, both
in the pre-occultation and post-occultation phase, calculated on each measure-
ment day, intersects all three circles into six points in the Cartesian plane result-
ing from solutions of the quadratic equations shown later. The intersection
points are 2, (X4 up Vaup)s Lo Xpup Vo) Pou\Xcup Veup)s Podows Xp.dowm Vp,down)
P dowi X dowrs Vi down)> Prdows Xedown Vedown)-

The y axis is superimposed on the direction between Sun and Earth whereas
the xaxis is orthogonal to it. We also rotate the ecliptic plane centered in the Sun
and place the y axis in a vertical position for improving the visualization. The
direction of the x and y axes varies according to the day of measurement, how-
ever, as the electron distribution is circular in the plane (as well as spherical in
space) the Cartesian axes centered in the Sun will always have the same relative
position. As shown in Figure 11 and Figure 12, it will be the path of the radio
signal, in the various pre-occultation and post-occultation phases, which crosses
the electron corona differently day by day, giving rise to the interactional red-
shift.

Starting from the points of intersection on the Cartesian plane for each day of
measurement, both in the pre-occultation and post-occultation phase, the geo-

metric intervals are equal to:

I;fom,x = \/(xB _xA )2 + (.YA - yB )2 (42)
IZZ{:?’;,X = \/(xE —Xp )2 +(y1) — Vi )2 (4.3)
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We aim to the calculation of the physical intervals, useful for the calculation of
the redshift, as follows:

IZZyS,x = \/(‘xB - xC )2 + (yB - yC )2 (44)

rfm = e =V + (e = e ) (4.5)

Pioneer 6

up

XF X(—;:(B

A fdown ¢

(b)

Figure 11. Schematization not on scale of the reference axes and of the geometrical and
physical Intervals on a generic measurement day in the pre-occultation phase.
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Pioneer 6

Pioneer 6

(®)

Figure 12. Schematization not on scale of the reference axes and of the geometrical and
physical Intervals on a generic measurement day in the post-occultation phase.

For the determination of the physical intervals we calculate the points of in-
tersection between the path of the radio signal, represented by the segment
d. ., {PE), and each reference circle corresponding to a given electron distribu-

tion. From these points, we are able to determine the amplitudes travelled by the
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radio signal in each circular sector.

In the pre-occultation phase, on a generic day of measurement x, we have the
following system characterized by the equation of a circle (intersection of an
electron distribution sphere with the ecliptic plane), whose radius increases in
the algorithm and meets the segment (path of the radio signal) on the right-hand

side of the Sun described by its corresponding line,

2 2 p2
‘xx,j+yx,j =R

X

(4.6)
Ve =tmx, ;. —4q,

xand yare the Cartesian coordinates of the radio signal, subscript x indicates

the day of measurement considered, j=i,i—y,--,¢ is the index representing

the increments and R is the radius calculated from the center of the Sun corres-

ponding to the position of the signal. Moreover, m is the angular coefficient of

the line describing the path of the radio signal and ¢ is the intersection of this

line with the yaxis. From the previous equation, we obtain that:

xisj + (mxxx,j - qx )2 = Rf (4.7)
quj + mfxij -2mgq.x, ;+ qf = Rf (4.8)
(1+mf)xf’j +(-2m,q,)x, ; +(qf, —Rf)zO (4.9)

It is a quadratic equation that admits the following solutions:

2m. q, +\/(—2qux )2 —4(1+m§ )(qi —Rf)

\{orf;ncc — (4'10)
o 2(1+m?)
and
2
e 2, —\/(—2%%) ~4(1+m})(q2 - R?)
X = - (4.11)
2(1+m?)
from which we obtain the corresponding values of y; respectively, as
=X =4 (4.12)
and
ojdown = T X don (4.13)

Similarly, in the post-occultation phase on a generic day of measurement x, this
time with j=i,i+ y,---,¢, we have other equations and intersection points de-

scribed by the following system:

(4.14)
y‘(j __mxx)«j _qx
from which
2
xz,j +(_mxxx,j _qx) = Rj (4.15)
Xp,Amixl +2mg.x,  +q) =R} (4.16)
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<1+mf)xf)j+(2qux)xx’j+(q§—Rf):0 (4.17)
It is a quadratic equation that admits the following solutions:

I (XA +\/(2’"qu)2 —4(1+m) (¢ - R?)
)Cf,j,lup = 2(1+m§) (418)

and

“2m g, ~\[(2mq,) ~4(1+m)(a - R2)

ot = 1] (4.19)
from which we obtain the corresponding values of y; respectively, as
T =l 20
and
Voo =~ X =, (421

5. Interactional Redshift Contribution

The interactional redshift is the increase in wavelength of photons re-emitted by
the photo-ionized electrons of the solar corona. The latter act as a medium for
the incident photons causing a recoil of the electrons. The incident photons are
absorbed and then re-emitted with a small loss of energy. Taking the radio signal
as a reference, it has an initial value at the time of emission and then decreases
step by step after each interaction. Afterwards, it gets measured by a terrestrial
radio receiver. It is possible to identify the interactional redshift from the re-

ceived signal by removing only the intrinsic gravitational redshift.

5.1. New Tired Light

Referring to the NTL theory of L.E. Ashmore [4] represented in Figure 13 and
customizing the involved factors and equations, according to the radio-anomaly
under consideration, we can first of all write the cross-section formula in the

absorption and re-emission process equal to

o=2rl (5.1)

where r, is the classic radius of the electron and A is the wavelength of the inci-
dent photon. The cross-section is not constant but varies along the path travelled
by the radio photon as, after each interaction, the wavelength will increase. It
represents the probability of the radio signal to encounter an electron along the
path from Pioneer-6 to the radio receiver on Earth. This fact implies a mean free
path, defined as the length within which we can statistically find at least one in-
teraction between photon and electron, decreasing during the journey of the

photon, equal to

A= (5.2)
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A"

Figure 13. L.E. Ashmore’s redshift mechanism proposed in the NTL.

The density of the electrons z, in this study is an average value within a de-
termined sector covered by the radio signal as described with Equation (3.8) and
Equation (3.13). It depends on the zone of the orbital model considered. The
single interaction of a photon with an electron determines a constant variation
in the wavelength of the photon equal to the Compton length

h

c-m

e

o= =2.426x10""m (5.3)

where 4 is the Planck constant, m, is the mass of the electron and c is the speed
of light. We can point out that the interactional redshift has nothing to do with
Compton scattering although the smallest variation in wavelength takes its name.
Considering the multiple interactions between the radio photon and the elec-
trons, which the radio photon statistically encounters along its journey to the

terrestrial receiver, the total variation of the photon wavelength results as follows:

AA=N-52 (5.4)
Ly b

A= — (5.5)
A-c-m,

where N is the number of total interactions in the physical interval 7, de-
scribed in the previous paragraph and A is the mean free path. The redshift at
the end of the interactions will therefore be calculated as the variation in the

wavelength of the signal with respect to its initial length:

AL
z=— 5.6
B (5.6)
I, h
z=—2 (5.7)
Ac-m,A
2rAnl , h
z=— I (5.8)
c-m,A
2rnl , h
z=— (5.9)
c-m,

The Hubble constant represents, for the first time in history, a loss of energy
as a function of fundamental parameters as shown in the following formula

H=2m hor, (5.10)
m

e
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Depending on the density of the electrons through which the photons travel,
the Hubble constant will assume different values.

Furthermore, according to the interactional process in NTL, a secondary pho-
ton is also expected as a result of the transfer of energy to the surrounding envi-
ronment following the recoil of the electron, once it is at rest. The value obtained,
considering the radio signal emitted by the Pioneer-6 space probe, is too huge to
argue about a real secondary photon. It is likely valid for photons having shorter
wavelengths in other fields of the light spectrum. The formula that expresses the
secondary photon, which we will not deal in detail and which is beyond the
scope of this study, is the following
_2m,cA’
ok

A" (5.11)
Returning to the basics of the theory, the first fundamental condition for an
electron in the plasma of the solar corona in order to re-emit a photon is the

following:

Vpe >V (5.12)

res,e

- 2
< 1 [ne (5.13)
Ape 21\ m,g,

The frequency of the incident radio photon is greater than the resonance fre-
quency of the electron in the plasma in the area of the solar corona under ex-
amination. Regarding the coefficients: eis the electric charge of the electron and
&, is the permittivity in free space. All the values of the constants are contained
in Appendix A. The previous condition is always verified in all areas of interest
of the solar corona as shown later in Table 6. Moving forward towards the re-
cent developments of the NTL theory [5] by the English physicist, a further es-
sential condition for the interactions between photons and electrons, based on
the concepts in the field of solid-state physics of E.P. Wigner [16] [17], has to be
verified in order to observe an NTL process taking place:

PE, > KE, (5.14)

The potential energy of the electron has to be greater than its kinetic energy so
that the electrons of the solar corona can form the Wigner Crystal as schema-
tized in Figure 14. Although the theory is particularly suitable for low tempera-
tures, especially for L.E. Ashmore’s field of study in the IGM with electron den-
sity of 0.5 el/m’ and temperature of 7= 2.73 K, this cannot exclude the fact that
we can theorize a similar mechanism of TL at much higher density and temper-
atures in the solar corona. The physical characteristics of the crystal allow the
photons to pass through it without deviating from the original direction. They
travel accordingly along a straight trajectory and without image blurring: fun-
damental characteristics distinguishing NTL from other scattering processes.

By explicitly developing the relative expressions of potential and kinetic
energy, we can calculate the radius of the sphere surrounding the electron that

verifies the previous condition where & is the Boltzmann constant and 7., is the
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Figure 14. Schematization of a Wigner crystal
centered in an electron.

Table 6. Generic instance of NTL parameters in function of the physical characteristics of
radio signal and solar corona. y: verified, n: not verified.

n, [el/m?]
Vo >V
1E+11 1E+10 1E+09 1E+08
PE, >KE
T.[K]
R,>1,
1.5E+06 1E+06 8E+05 5E+05
Vie [Hz] 2.292E+09  2.292E+09 2.292E+09 2.292E+09
V. [Hz] 2.839E+06  8.979E+05 2.839E+05 8.979E+04
Voo >V, (Hz] y y y y
PE/R} [J/m?] 1.449E-16 1.449E-17 1.449E-18 1.449E-19
KE U1l 3.105E-17 2.07E-17 1.656E-17 1.04E-17
R, [m] 0.463 1.195 3.380 8.450
PEu ! 6.709E-17 1.732E-17 4.899E-18 1.225E-18
Iy [m] 0.000134 0.000288 0.000620 0.001337
PE, >KE 7 v n n n
R, >1, (m] y y y Y
ne 3
R} >=kyT, (5.15)
2¢, 2
1 |3k,T s
R >— |20 (5.16)
P —
e n

temperature of the electrons in the considered area of the solar corona [18] at

average density n,. We can extract the graph of the temperature trend as the dis-

tance from the Sun changes as shown in Figure 15.

The radius R of the sphere has to be, in turn, greater than the minimum ra-
dius of the Wigner-Seitz sphere around which the Body Centered Cubic (BCC)

lattice is established.
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Figure 15. Transcription from R.L. Alexander et al of the approximated electron tem-
perature trend for different solar radii.

R, >1 (5.17)

T
1 /—SkB_ b0 3 3 (5.18)
e n, 4mn,

The condition is largely verified for all areas of the solar corona taken into

consideration as shown in Table 6. In this way, the radio photon can pass from
one electron to the next one, both embedded into a crystal. Thanks to sufficient
space, this allows the recoil of the electron described by a Simple Harmonic Mo-
tion (SMH). Moreover, we can calculate the corresponding velocity of the elec-

tron through the following two expressions of the kinetic energy.

KE,, =KE,, (5.19)
3 1
—k,T, =—m] 5.20
2 BTe 2 e’e ( )
3k, T
ve = B e (5.21)
m

We can trace the radius of the sphere in correspondence to this direction of
motion, and according to this study, we consequently place a further restrictive
condition that we define as Wigner-Crystal Precondition:

PE,, >KE,, (5.22)

or namely the unitary potential energy (per unit radius of the sphere) of the
electron has to dominate its kinetic energy along the same direction. In the pre-

vious equation, by explaining explicitly the involved terms, we obtain:

— 9
x|
> —m,v. (5.23)
R 2

P

DOI: 10.4236/jhepgc.2021.73066

1136 Journal of High Energy Physics, Gravitation and Cosmology


https://doi.org/10.4236/jhepgc.2021.73066

A. Trinchera

- 2
n,e

|
Zz2—my 5.24
2¢, v ( )

It is an admissible condition due to the fact that we have reduced the spatial
interactions between radio photon and electrons to a one-dimensional problem
along a specific trajectory in the solar corona. If this restrictive condition is also
verified, then the crystallization of the electron, according to Wigner in the NTL
process, can take place. In the summary of Table 6, we can list all the parameters
introduced so far to verify the conditions for NTL.

The calculations demonstrate that NTL is only valid where there is a simulta-
neous specific combination of the densities and temperatures shown in the first
column on the left. This allows us to exclude the remaining columns corres-
ponding to lower redshift contributions from the calculations. The verification
of the Wigner-Crystal precondition for all admissible combinations between n,

and 7, is shown in detail in Table 7.

Table 7. Verification of Wigner-Crystal precondition for all possible admissible combinations between ne and Te. y: verified, n:

not verified.

T, [K]
PE, > KE
9.00E+06 8.00E+06 7.00E+06 6.00E+06 5.00E+06 4.00E+06 3.00E+06 2.00E+06 1.00E+06
1E+12 Y y y y y y y y y
1E+11 n n v v y y y y y
1E+10 n n n n n n n n n
1E+09 n n n n n n n n n
1E+08 n n n n n n n n n
1E+07 n n n n n n n n n
1E+06 n n n n n n n n n
9.00E+05 8.00E+05 7.00E+05 6.00E+05 5.00E+05 4.00E+05 3.00E+05 2.00E+05 1.00E+05
1E+12 Y y y y y y y y y
1E+11 y y y y y y y y y
1E+10 n n v v y y y y y
n, [el/m®] 1E+09 n n n n n n n n n
1E+08 n n n n n n n n n
1E+07 n n n n n n n n n
1E+06 n n n n n n n n n
9.00E+04 8.00E+04 7.00E+04 6.00E+04 5.00E+04 4.00E+04 3.00E+04 2.00E+04 1.00E+04
1E+12 y v y y y y y y y
1E+11 y v y y y y y y y
1E+10 Y y y y y y y y y
1E+09 a n y y y y y y y
1E+08 n n n n n n n n n
1E+07 n n n n n n n n n
1E+06 n n n n n n n n n
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In the opposite case, in which the kinetic energy dominates the potential energy

of the crystal, we can write that

PE,, <KE,, (5.25)

We can therefore define the difference between the two energies as the kinetic

energy in excess described in the following formula:

AKEe,exc = KEe,v - PEe,u (526)
1, neé
AKEB exc = _m(’ve - RY (5‘27)
’ 2 2, 7

Once calculated this value, we can determine the velocity in excess, in m/sec,

associated to it from the expression

1
AKEE,@,‘CC = Emevez,exc (5'28)
2-AKE,
ve,exc = ; (529)
me
v,,. =107 =0 (5.30)

e,exc

Thus, in the temperature range where the Wigner-Crystal Precondition is not
satisfied, this excludes the transfer of energy from the electrons to the radio
photons which would have probably resulted in a blueshift of the radio signal. In
these zones, the energy of the incident photon is equal to the energy of the
re-emitted photon. Therefore, the radio photons undergo a Thomson scattering
process with the electrons in the solar corona before approaching NTL areas.
Depending on the combination of temperature and electron density, where the
Wigner-Crystal Precondition is satisfied, Wigner crystals get formed. Through
them, photons can travel on a straight line. A single radio photon is absorbed
and re-emitted by electrons surrounded by crystals. In the process, a loss of
energy takes place and gives rise to an interactional redshift after multiple inte-
ractions between the radio photon and electrons. It is what the radio receiver

detects on Earth together with the gravitational redshift.

5.2. Computational Method Applied

The calculation of redshift is not linear but turns out to be the sum of different
contributions. The redshift trend is therefore a function of many parameters
such as the length of the signal path, function of the elliptical orbital dynamics
between Earth and Pioneer-6, the exponential-variable density of electrons in the
solar corona and the wavelength of the signal. The latter increases interaction by
interaction. Generally, we detect thousands of redshift values of the order of
1E-11 starting from the position of the Pioneer-6 space probe, where there is a
low electron density. Moving towards the Sun, we encounter dozens of redshift
orders equal to 1E-10 and only one value of the order equal to 1E-09 precisely as

the electron density is greater in the vicinity of the Sun. Furthermore, we can ex-
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clude all redshift contributions, generally those of the order of 1E-11 and some
of the order 1E-10 that do not satisfy the Wigner-Crystal Precondition of Equa-
tion (5.22) for the calculation of the total interactional redshift. It means that the
calculation of the total redshift is not reduced to a simple algebraic sum but has
to be weighed carefully according to a very specific criterion. Firstly, we exclude
the values that do not satisfy the Wigner-Crystal Precondition and then we apply
a criterion lent to us by another scientific field. The principle is similar to the
one used in mechanical engineering in the Finite Element Method (FEM) for
which, in order to calculate more specific and punctual stress-deformation val-
ues of the material, it is necessary to increase the mesh. In fact, it happens that
previous to the first round of calculation high stress-deformations are expected
in some points of the material subject to very high loads or where the geometry,
in turn, induces very high stresses. These values are, however, too small at the
beginning. The operator acts by thickening the mesh in the critical areas of the
component, thus achieving the expected result. It is possible to make very pre-
cise parallelism with this study of the interactions between the radio signal and
the photo-ionized electrons in the solar corona for the calculation of the redshift.
As the electron density is higher in the vicinity of the Sun and as the corres-
ponding redshift values are consequently higher, it means that we have to focus
our calculation window in this area, reducing it to a few calculation cells and
then extract the key redshift values that provide a greater weight to the total
redshift. On the contrary, we extend the calculation window away from the Sun,
including many calculation cells, where the redshift values are two orders of
magnitude smaller and therefore provide a minor impact to the total redshift.
We define this method as Mesh Approach which is possible to apply as we im-
plement the redshift calculation according to y increments. Before proceeding
with the calculation of the redshift, however, it is necessary to make some ob-
servations on the increment factor set in Equation (4.1) and on the reason why
this value has been chosen. This value allows us to make increases in the inter-
vals, aiming at redshift calculations, with a lower expenditure of energy for the
operator and the calculator. Going further towards increment values equal to
1E-04 or 1E-05 solar radii, the computing time takes too long. A workstation
dedicated only to this type of calculation would serve this purpose. In any case,
the redshift values obtained with increments of the order of 1E-03 solar radii are
sufficient enough to allow its use in this study. In fact, we can state that

lim z=z,, VA (5.31)

-0

For lower values of the increase, the redshift tends to a limit value for every
specific reference wavelength. It is valid only in one direction of calculation and
not, for instance, along two calculation directions (e.g., upper and lower part of
the orbital model simultaneously).

We can start with the calibration of the redshift calculation method on each
measurement day starting from 1968 November 6, first day of measurements,

and extracting the redshift values at close distances from the Sun. In these areas,
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the redshift provides the dominant contributions for the total calculation. In
practice, we define two columns next to the redshift in which we number respec-
tively, on the left, the row index ro of the calculation in the spreadsheet and, on
the right, the cell index ce. The latter starts from 0 and not from 1 as we will sum
up the redshift exponentially starting from the first cell (exp(0) = 1). Further-
more, this last column, in the upper part of the orbital model, has an inverted
number order with respect to the computation row indices.

Observing Table 8, for the upper part of the orbital model on 1968 November

6, considering the redshift according to the cell indices, we can calculate that:

C€lim _ .
zcezo Zefe - ZEO + Zel +eeet Zelz (5.32)
12
Zo Zee =0ttt Zigarsa9 (5.33)

From Table 9, as the total cells ce,, extracted by the Wigner-Crystal Precon-
dition is 1838 and by taking into account the real ce;, being the max integer ex-

ponential is 1097 from cell number 7, the formula becomes:

Zgzem Rz +zy+ 4 2 (5.34)
Y07 ©3.36x107 (5.35)
Also, by identifying the redshift through the row indices, we can write that:
S g = 2+ Zirany + Zinins (5.36)
ez, =3.29x107 (5.37)

Table 8. Interactional redshift extract from 1968 November 6, upper part (left side) and
lower part (right side) of the orbital model.

1 1.857887004E-11 174,797 ro [row] z [-] ce [cell]
2 1.857887034E-11 174,796 1 9.88941786E-10 0
3 1.857887063E-11 174,795 2 7.88947519E-10 1
4 1.857887092E-11 174,794 3 6.75736588E-10 2
5 1.857887122E-11 174,793 4 6.00509611E-10 3
5 5.45881001E-10 4
174,791 4.703378535E-10 7 6 5.03892891E-10 5
174,792 5.039129882E-10 6 7 4.70318793E-10 6
174,793 5.459022989E-10 5 8 4.42678470E-10 7
174,794 6.005323020E-10 4
174,795 6.757608462E-10 3 202,421 1.88379256E-11 202,420
174,796 7.889732743E-10 2 202,422 1.88379256E-11 202,421
174,797 9.889671942E-10 1 202,423 1.88379256E-11 202,422
174,798 1.515016758E-09 0 202,424 1.88379256E-11 202,423
ro [row] z [-] ce [cell] 202,425 1.88379256E-11 202,424
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Table 9. Definition of a criterion for the row count for pre-occultation and post-occultation

phase.
. Linear factor L w=L" o and ce,,, “n and ce,,,
' (pre-occultation)  (post-occultation)
[el/m?] [-] [-] [cells] [cells]
5x10” <n,,, <1x107 1+2 1+3
1x10"° <, <2x107° 2+4 3+8
2x10" <n, <4x10™ 4+8 8+ 25 3 Sy
4x10" <n, <8x10™" 8+ 16 25+ 72
8x10" <n,  <8x10™ 16 + 32 72 + 208
Z ovew = 3-29%107 (5.38)
where
n=3 (5.39)

We can point out that row 174,798 corresponds to the value of r, expressed in
solar radii for which there is the transition from the upper to the lower part of
the orbital model and where the calculation of the redshift stops in the upper
part of the orbital model in the spreadsheet. In this way, there is a clear analogy

between the redshift calculation and the two methods, described by
CClim 70, =3
ZueI:O Zg“ ~ zm:im Zro (5.40)

This implies that the number of cells to be taken into account in the calcula-

tion of the redshift is

ce, " =3 rows (5.41)

For the lower part of the orbital model, considering the redshift, according to

the cell indices, we calculate that:

C€lim _
Zcezo Zo =ZgHZy etz (5.42)
12
Zo Zee =TIy Tt Ligrsang (5.43)

For the same reason explained after Equation (5.33), the formula becomes:

zgzew Rz +zy 4+ + 2 (5.44)
Y07 ~249x10°7 (5.45)
Also, by identifying the redshift through the row indices, we observe that:
Z:z:fn_l)zm =z +z,+z, (5.46)
\z, =2.45x10” (5.47)

il =2.45x10" (5.48)

Z down,6 Nov

where
n=3 (5.49)
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Thus, there is a clear analogy between the redshift calculation and the two
methods, described by

Celim ro+(n-1)
Zce]:()ze”" ~ Zro:l 1 Zro (550)

This implies that the number of cells to be taken into account in the calcula-
tion of the redshift is

pre—occ

celre o =3 rows (5.51)

Therefore, from calibration, we can use the following minimum number of

rows on each day of calculation starting from 1968 November 6:

pre—occ __ pre—occ pre—occ
Cemin,x - Ceup + Cedown (552)

pre—occ
cemin,x

=6 1OWS (5.53)

where x=1,2,---,12 according to the indexed days in the pre-occultation
phase. In practice, the calculation of the total redshift is reduced to the sum of
well-established lines which easily improve the calculations. However, the value
of the determined lines has to be proportional to the density of the electrons in
question. In fact, as can be observed in Table 10, it varies on each measurement
day. We can define a criterion to assign the right number of rows to add up in
order to get the total redshift. Getting closer to the Sun, the following relations
are valid

zocn, o’ oo ce”! (5.54)

where with ce, we indicate the cell index. Then we will introduce the interpola-
tion factor y which takes into account the variation to the power & — 1. This fac-
tor establishes how much we need to thicken the calculation according to the
Mesh Approach. The values chosen in the new calculation window do not have
to contradict the Wigner-Crystal Precondition of Equation (5.22).

In the case of the post-occultation phase, the distances between Earth and
Pioneer-6 are 1% smaller than the pre-occultation phase distances as shown in
Figure 5. Therefore, the redshift calculation is more compressed into a smaller
geometric interval, compared to that of 1968 November 6 used for calibration,
whereby the redshift density per unit of length is greater. As a matter of fact, in
the post-occultation phase the signal is already emitted in a solar atmosphere
with a higher density of electrons. The latter causes a sudden increase in the wa-
velength and consequently in the redshift. In the pre-occultation phase, however,
the redshift is spread over larger distances which will make the curve smoother.
From the Wigner-Crystal Precondition, the number of redshift values that satis-
fy the condition is higher. Due to this fact, it is necessary to increase proportion-
ally the impact in terms of redshift by setting up a proper number of total rows
equal to

post—occ post—occ
Ceup = CCown

=5 rows (5.55)

from which, starting from 1968 November 29, we obtain the following minimum

number of lines on each measurement day:
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Table 10. Admissible rows and cells for the interactional redshift according to, respectively, the Wigner-Crystal Precondition and

the Mesh Approach.

Post-occultation phase

Pre-occultation phase

Parameters

8961 ‘L0 22 1c 60+49'9 6C'6— S0+30% 90+4L'€ 90+d¢°C SLT 11C U eu 8TI°L91 ¥1810C
8961 90 22 0T 60+46°L §9'8— S0+30°S 90+dL'€ 90+4¢°C 9L1T 11C U eu €16°L91 114
8961 ‘S0 22 61 60+4S°6 86'L— S0+409 90+dL°¢ 90+d¢C 9LT 11¢ e'u e'u STL'891 €T1°€0T
8961 70 22 81 0T+4T'T 6T L— S0+40°L 90+dL°¢ 90+d¢C 9LT 11¢ e'u e'u €0L691 $18°€0C
8961 ‘€0 22 L1 0T+3S°T L9~ S0+40°8 90+dL°¢ 90+d¢C 9LT [4%4 e'u e'u 9TV ILT STS¥0T
8961 ‘T0 22 91 01+30°C 90°9— S0+40°6 90+dL°¢ 90+d¢C 9LT [4%4 U e'u 12T1LT 981°50¢
8961 ‘10 22 ST 0T+4SC 67°S— S0+4S°6 90+49°¢ 90+d¢C LLT [4%4 e'u e'u LLOTLT GGLS0T
8961 ‘0€ AON 4! 0T+dS°¢ 98’7~ 90+H0°T 90+49°¢ 90+4¢°C LLT [4¥4 'u Bu €G8°TLT £8€90C
8961 ‘6T AON €1 0T+30°S 0Tv— 90+dT'T 90+49°¢ 90+4¢°C LLT [4¥4 Bu Bu 66L€LT 881°L0T
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where x=13,14,---,21 according to the indexed days in the post-occultation
phase. For instance, if we consider a generic observation day in the upper part of
the orbital model (we would make similar remarks for the lower part of the or-
bital model), observing the consecutive redshift trend in the spreadsheet, as
shown in Figure 16, we can state how the curve has a peak in correspondence to
a few lines of calculation compared to the entire initial calculation window. This
implies that the redshift is concentrated close to the Sun where the distance be-
tween the radio signal and the Sun is smaller. Furthermore, we can exclude the
whole series of minor redshift contributions as they do not satisfy the Wigner-
Crystal Precondition. Due to the exclusion of most of the contributions to the
redshift, we should start again with the nominal value of the radio wavelength in
the calculations. Nevertheless, we leave the current value obtained from consec-
utive interactions which differs by a small value compared to the nominal one.
In this way, we do not re-launch the calculations. The redshift values calculated
in this way remain reliable. This approach is valid for each measurement day
with clearly different redshift values depending on the distance and therefore on
the average distribution of electrons crossed.

For each measurement day, it is possible to calculate firstly the electron den-
sity limit (going deeply into in-between values of Table 7) from which we can
detect the number of total rows to take into account for the redshift calculation,
as shown in Table 10. It contains the complete calculation in the spreadsheet in-
cluding the admissible rows and cells for the interactional redshift according to,
respectively, the Wigner-Crystal Precondition and the Mesh Approach. As the
redshift is calculated on a consecutive manner, the effective number of rows
which will compose the interactional redshift is much smaller according to the
Mesh Approach.
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Figure 16. Instance of a consecutive redshift trend, with the Precondition exclusions, as result of

the calculations on a generic measurement day.

6

. Gravitational Redshift Contribution

The contribution of the gravitational redshift, in addition to the interactional

redshift, is the only one that we can also include in the calculations as the Doppler

contributions of the orbital and rotational velocities can be neglected in the ra-

dio-receiver. We can use a Newtonian approach as, for small distances like those

of the Sun-Earth-Pioneer-6 system, the gravitational field is the same by using an

Einsteinian approach from General Relativity. For this reason, from the conser-

vation of the total energy, we can obtain the value of the wavelength leaving a

gravitational field as follows:

E, =KE+PE
Gm M
d

x

GM hv

2
C

E, =h-

E, = hy —

X

E, = hv(l - GMg j
d.c

X

E =h'

tot

In terms of gravitational redshift, the expression becomes:

. A4
ar 2{
A
)
. dxc2
gr ﬂ,

(6.1)

(6.2)

(6.3)

(6.4)

(6.5)
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If referred to a generic measurement day x, the formula is expressed as
o = ;—1 >0 (6.8)

o - GM
dxc2

A photon of light loses energy by escaping the gravitational field of the Sun,

therefore, its wavelength becomes longer (redshift), whereas it gains energy by
approaching the gravitational field of the Earth, the reason why its wavelength
becomes shorter (blueshift). We express, accordingly, the gravitational redshift
for the Earth by the following expression

zon! = — L i< (6.9)
L GM
R,c’

7. Total Redshift Calculation

Based on the maximum electron distribution found at the closest distance from
the Sun, we can determine the exact value of the linear interpolation factor y
from Table 9. Considering all the steps previously analyzed, we determine total
redshift values which are possible to compare with existing values from other
studies, including the observational data that represents our main comparison
target

E/P6 __ _ntl ntl Sun Earth
z =2 Zaouny T 2 2 (7.1)

tot,x up,x 8gr,x 8gr,x

As, between pre-occultation and post-occultation phase, the total number of
measurements days vary from x = 1,2,---,21, we can calculate twenty-one red-
shift contributions. All calculations relating to redshift in the pre-occultation
and post-occultation phase are shown in Table 11 whereas the complete list of

calculations in the spreadsheet is meticulously reported in Appendix B.

Table 11. Partial and total redshift calculations during pre-occultation and post-occultation phase.
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> © © © ©
< © ) © ©
< 1= X 1= 1=
o — — — — —
= 3 %3 o o3 N
< = S S S S
5] > > > >
- ° S ° °
o Z Z Z Z
&
o
=]
> ) —_ N 0 <
L
=]
=1
Ra)
— O o ©
G I~3 =N A N S
= =N =N % ©
—_ — — — —
~ £/ 8 8 8 8
— S S IS S

Pre-occultation phase Post-occultation phase
2 2 % % 8 % 8 B/% 8 ¥ &€ 08 3 g8 8 @
S - - - - SR S S - - - - S SR SRR JUNN- JUN-
— — — — — — — — — — — — — — — i i
=) — <\i‘ o < %) ) o o =3 = I o < s ) [N
— — — — — — — — [a\} [3p} o o o o o (=) (=]
= = = = = = = > > > 9] 9] 9] 5] 5] ) )
o o o o ° ° ° ) ) S o o g o o o 3
Z Z Z zZ Z Z Z Z | Z Z R A A A A A A
— [3p} wn D~ 0 —
S v o v o9« 9 ® 1’ o
— — [*)) \O \O < — <
foe 9 5 o= & 5 ¢ T % I g ¢ d 2 & 4
L v ¥ @ I I I I I I I I I
— — — — — — — — — — — — — — — — —
S 2 92 9 9 9 o 9|l 9o 2o 9o 9o 9 9o 2 9
s & & & &5 &8 &8 &/ &5 &8 & & &5 &5 & oS
S S S S o S S S|l S8 S S S oS oS oS o

DOI: 10.4236/jhepgc.2021.73066

1146 Journal of High Energy Physics, Gravitation and Cosmology


https://doi.org/10.4236/jhepgc.2021.73066

A. Trinchera

Continued

60+H49°9 4 0T 60-9¥LYC L 60-489CC’S 80-4C'T 80-H00°T 0T-496'9- 80-4C'C 80-4SC 80-4€'C 80-4€°C
60+H6°L € ST 60-d116'L 60-9956'9 80-49°T 80-H00°T 0T-496'9- 80-9¥'C 80-944C 80-9¥'C 80-4S5°C
60+HS°6 € ST 60-4506°L 60-4678°9 80-4S°T 80-H00'T 01-496'9- 80-d¥'C 80-48'C 80-4SC 80-49°C
0T+4T'T i4 0T 60-4156'8 60-d798°L 80-dL'T 80-H00°T 01-496'9- 80-49'C 80-dC’¢ 80-4L'C 80-46'C
OT+dS'T 9 0¢ 80-HLV'T 80-9d%20°T 80-4SC 80-H00'T 01-496'9- 80-d¥'¢ 80-d¥'¢ 80-46'C 80-9€'S
0T1+40°C 8 [1i% 80-d85€'T 80-dEET'T 80-4SC 80-H00'T 01-496'9- 80-d¥'¢ 80-49°¢ 80-d¥'¢ 80-dC¥
0T+dS°C 11 SS 80-dLEET 80-40%C'T 80-49'C 80-H00'T 01-496'9- 80-dS°¢ 80-d1'¥ 80-d8°¢ 80-dv'¥
0T+HS'€ Ic SOT 80-d€6L°T 80-4€69°T 80-4S°¢ 80-H00°T 0T-496'9- 80-9v'¥ 80-4S¥ 80-dE€¥ 80-48'F%
0T+H0°S L G81 80-449T°C 80-4991°C 80-9v'¥ 80-H00°T 0T-496'9- 80-d¥'S 80-4T'S 80-d¢€'S 80-4C°S
TT+AT'T 901 81¢ 80-4L1S°C 80-46€9°C 80-4T'S 60-486°6 0T-496'9- 80-41°9 80-4¢°9 80-40'8 80-46'%
0T+H9°S a4 (43! 80-4€8'T 80-d¥¥L'T 80-49°¢ 60-486°6 0T-496'9- 80-4S¥ 80-4S¥ 80-40°9 80-9v'¥
OT+HT'Y 9T 8L 80-dVL16°T 80-H66€V'T 80-d¥v'¢ 60-486°6 0T-496'9- 80-d¢¥ 80-46°¢ 80-40°S 80-dC¥
0T+H0°€ L1 IS 80-416€'T 80-dL6T°T 80-49'C 60-486°6 0T-496'9- 80-4S°¢ 80-d¥'¢ 80-d1'¥ 80-48°¢
0T+d2C'C 01 0¢ 80-4950°T 60-4691°6 80-40°'C 60-HL6°6 01-496°9- 80-46'C 80-dT°¢ 80-dL°¢ 80-d¥%'¢
OT+HL'T L 1C 60-42ST'6 60-4C18°L 80-4L'T 60-HL6°6 01-496'9- 80-49'C 80-4LC 80-dC’¢ 80-dL°¢
OT+HE'T S ST 60-d6¢€7"L 60-4ST1¥°9 80-d%'T 60-HL6°6 0T-496'9- 80-d€C 80-d%'C 80-46'C 80-dC°¢
OT+AT'T ¥ 4! 60-4L€0°L 60-4158°S 80-dE'T 60-HL6°6 01-496'9- 80-d¢C'C 80-d€C 80-4LC 80-948°C
60+H0°6 € 6 60-4€50'8 60-411¥'S 80-4€'T 60-496°6 0T-496'9- 80-4€'C 80-41'C 80-9SC 80-46'C
60+HS°L C 9 60-4891°S 60-4.86°¢ 60-492C'6 60-496°6 0T-496'9- 80-48'L 80-46'T 80-9%'C 80-96'1
60+HS9 C 9 60-4967'% 60-9%79L°¢ 60-d€'8 60-496°6 0T-496°9- 80-48°L 80-4L'T 80-4C'C 80-d€'T
60+H0°S ! € 60-4€6C°¢ 60-9¥S¥'C 60-4L'S 60-496°6 0T-496°9- 80-49°T 80-49°T 80-40'C 80-9C'T
[(w/R] -] [s1m0] (-] (-] (-] (-] (-] [-] (-] (-] (-]
ou xewr A ER) dnpuz UMOp [JU Z @ ?HM”HWEC ung z "AeIo) )aeq Z "ARID) BISUPULL],'Y Z uﬁwwmwm . _EMMMM 12 E.MMMMU

Journal of High Energy Physics, Gravitation and Cosmology

1147

DOI: 10.4236/jhepgc.2021.73066


https://doi.org/10.4236/jhepgc.2021.73066

A. Trinchera

From calculations, we can extract Figure 17 in which we trace the redshift trend
based on the pure interactional redshift calculated. We can observe that:

- The total redshift increases reaching a peak before the occultation of the ra-
dio signal and then decreases once the occultation ceases. The greater the
density of photo-ionized electrons through which the radio signal travels, the
higher the probability of interacting with electrons on the path. Accordingly,
the probability of losing energy in the process of absorption and re-emission
of the signal is higher;

- The redshift in the upper part of the orbital model is slightly greater than the
redshift in the lower part as the point of emission of the signal by the space
probe is already in a place where the electron density is greater than the op-
posite position of the earth. In this optic, we observe the configuration sym-
metrically with respect to the Sun along the transition line dividing the upper
part from the lower part;

- The redshift in the lower part appears to be more linear without major dips.
As mentioned in the previous point, it is the greater distance from the Earth
to the Sun, compared to the lower distance between Pioneer-6 and the Sun,
that smoothens the redshift trend. In the upper part the electron densities are
on average higher and the transition from a circular sector, having a specific
calculated average electron density, is sudden and causes peaks in the curve.

However, the peaks in the curve are exactly what R.M. Goldstein detected with
the graph of the variation of the central frequency over the days of measurement.

Below, in Figure 18, we compare the curve of this study case based on the inte-

ractional redshift together with the contribution of the gravitational redshift and

the curve of R.M. Goldstein [10] in terms of wavelength rather than frequency
variation, according to the transcription of P. Merat et al. The other two graphs

result from further publications, P. Merat et al. [11] and L. Accardi et al. [12],

which trace an expected trend of the redshift curve based on their calculation

methods. Only R.M. Goldstein’s curve, as transcripted by P. Merat et al, is to be
considered a real trend for the redshift as it is based on pure observational data
and not on a calculation method. As we can observe, the curve obtained from
this study is also very close to the real observations except for external effects,
such as solar flares, which affect the redshift.

Also in Figure 18, we can make important observations:

- The redshift trend obtained through this study varies along the nominal val-
ues achieved by P. Merat ef al (pre-occultation) and L. Accardi et al (post-
occultation). Close to the phase prior to and immediately subsequent to the
occultation, the redshift values and the trend of the curves are almost iden-
tical;

- The oscillations of the curve in both pre-occultation and post-occultation
phase are not calculation errors but represent the real trend of the curve, as
firstly, there are no intermediate measurements between one day and the

next, neither of the redshift nor of the orbital parameters, thus giving rise to
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Figure 17. Total interactional redshift trend and its contribution over the measurement days.
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Figure 18. Total redshift and its comparison to other scientific studies.

slight jumps in the curve; secondly, the redshift trend is not purely described
by a given power trend as the curve is the combination of a variation accord-
ing to a certain power coming from the electron density together with the
exponential variation of the interactional redshift dependent on geometric
variations of the physical intervals and overall distances variable day by day.
In short, the curve is a combination of physical parameters such as the varia-
ble distribution of electron density, the interactions between photons and

electrons, and, last but not least, the geometric characteristics of the orbital
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model of Earth and Pioneer-6;

- RM. Goldstein’s curve shows redshift values almost coinciding with the
redshift values of the present study along the initial and final days of the
pre-occultation and post-occultation phases. In the central phases, there ap-
pear to be amplifications of the curve with respect to the values obtained
from the present study. In detail, the curve that we calculated seems to have
the same peaks compared to R.M. Goldstein’s curve. However, our peaks ap-
pear lower in intensity. The peaks are not random but describe exactly the
geometry and physics of the redshift anomaly. The peaks of the R.M.
Goldstein detections are amplified on average by a factor of about 2E-08 in
terms of redshift. It is the amplification distributed over the entire time span
of the measurements that is due to the solar flares and not due to the ampli-
fication on the peaks. This does not exclude the fact that, at the peaks in the
post-occultation phase, being extremely high, a solar flare may have occurred.
In support to this statement, there is a publication which indicates the pres-
ence of at least one solar flare which occurred during the measurements on
1968 December 3 [19];

- In this article, we have considered the gravitational redshift components of
Sun and Earth at the point of reception of the radio signal, as they are also
decisive for the final redshift calculation. On average, the sum of the two gra-
vitational components increases the total redshift by a factor of 9E-09 being
the interactional redshift of the order of 1E-08, as can be observed from the
tables;

- The component of interactional redshift between the radio signal and the
photo-ionized electrons is on average 2E-08 throughout the duration of the
observation, going from a minimum of 6E-09 to a maximum of 5E-08;

- The redshift components linked to the rotation and to the orbital speeds of
the Earth as well as to the Pioneer-6 space probe have not been included as
they have been intrinsically removed from the terrestrial radio signal receiver
due to its set-up. Accordingly, they have not been transferred into the red-
shift curves;

- Moreover, it is possible to state again that the Mex October 2006 electron
distribution, referred to the solar corona, is the one that best represents the

real physical electron distribution around the Sun [8].

8. Conclusions

The total redshift is a response between the interactional redshift, intended as
NTL contributions to which we add up the gravitational redshift contributions
of the Sun and the Earth, and the Mesh Approach as well as the Wigner-Crystal
Precondition. The latter selects the electrons and consequently the number of
contributions as well as the intensity of the redshift. The redshift trend obtained
from this study, corresponds, less than the solar flares, to the redshift trend ob-
tained from observational data. The theoretical basis used in our calculation
method concerns the loss of energy of the radio signal, characterized by a specif-
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ic wavelength, which travels through a variable medium dense with photo-
ionized electrons. They absorb the incident photons and re-emit them with an
imperceptibly wider wavelength. It is possible to sum the contributions of inte-
ractional redshift only starting from specific values of electron density and tem-
peratures which satisfy the Wigner-Crystal Precondition of the crystals, centered
in the electrons, for which their unitary potential energy is greater than their ki-
netic energy. The condition allows the radio signal, through the formation of the
crystal, not to undergo deviations on the trajectory and not to detect, as expected
in other scattering processes, any blurring phenomenon. Where the Wigner-
Crystal Precondition is not verified, the scattering of radio photons with elec-
trons is very likely and it is attributed to a Thomson scattering. We can state that
the redshift of the radio signal of the Pioneer-6 space probe is real: measured by
a terrestrial radio receiver and calculated in detail. The discovery made in this
study on how and why the radio signal, under particular physical-mathematical
conditions, undergoes a redshift, should not only be considered a local pheno-
menon, on a solar scale, but also a cosmic phenomenon on a larger scale appli-
cable to all stars and galaxies as it is exclusively dependent on the distance of the
astronomical object, on the density and temperature of the electrons in the sur-

rounding environment and on the wavelength of the emitted signal.

9. Discussions

Similarly to the action that the Sun has in interstellar space, it is also possible to
extend the same considerations and calculation methods of the interactional
redshift on an intergalactic and extragalactic scale. Indeed, the galaxies, com-
posed of stars, are surrounded by photo-ionized hydrogen that permeates the
intergalactic space that is, in turn, crossed by photons of light. Once removed the
Doppler contributions of proper and rotational motion of astronomical objects,
the so-determined residual redshift is a contribution related to the density and
temperature of the electrons as well as the physical properties of the electron, the
distance travelled and the wavelength of the photons.

The term “anomalous” referred to redshift measurements which deviate from
expectations is actually a key element for the understanding of the redshift me-
chanism. Moreover, the Hubble constant is considered as an energy loss para-
meter related to the electron density distribution through which photons travel.
For this reason, it should not be surprising that the Hubble constant can assume
several different values depending on the astronomical object in question, as
electron-dense atmospheres vary, and on the length of the spatial direction un-
der observation. This point has been fully argued in this study where, due to the
solar scale under examination, a small value of the redshift has been detected not
only by observational data, but it has been calculated with an analytical and nu-
merical approach. It is always worth mentioning the fact that there are many
cases described in the smallest detail of redshift inconsistencies, related to the
current conception of redshift in the expansion model, where high-redshift Qu-

asars are observed too close to low-redshift galaxies, connected in some cases
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with bridges of matter [20], and in others cases they are even detected at the

various wavelengths in front of companion galaxies [21].
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Appendix A

Planck constant A
Electron mass m,
Electron radius r,
Electron charge e
Light speed ¢

Sun radius R,
Sun mass M,
Gravitational constant G
Earth radius R,

Earth mass M,
Astronomical unit AU
Boltzmann constant &,
Free space permittivity g,

Appendix B

All calculations of the spreadsheet, contained in Appendix B, are not fully reported as they would exceed the limit

6.626E-034
9.109E-031
2.818E-015
1.602E-19
299792458
695510000
1.989E+030
6.674E-011
6371000
5.972E+024
149.597E+09
1.38E-23
8.854E-12

m’kg/sec

m’/kgsec’

m

Kg

m

m’kg/sec’K
F/m

number of pages. All full data can be shared to any researcher on request.

[m]

X
o.n0700000000
o.n0700000024
0307900000043
00700000072
007300000057
0307900000122
0.1207300000145
0.1307300000170
0.130790000018¢
Q1307300000219
0.507300000243

007300000850

010704455520
0130790445603
0107304455080
000704455322
0107904456677
010704455977

0107304472581

[m2]

5
TATR2A40000E 16
FATTAAOOME
TATGRAANTE 6
FATTAOMIEE
TATIRA0SEE- 6
TATIGRAANGEE 6
TATI2A40082E 16
TATERNIE 6
TATIZHONE 8
FATTARIET
PATRAAORTES
TATIRHOGEE
FATTZAEIET
PATIRAAONEES
FATTAOREE
TATANZO5E 6
FATERAZES
TITRRHZIE
TATRMNZATE 6
TATRAHNZE0E 6
TITRRMTAE
TATRNZIGE 6
FATERAA0GE
FATTA0IEEE
TATRANIIE6
TATERMIAZE
TATIRANIEENE
TATRANITOE6
TATIERHDIIE
TATIRMNIITE 6
TATIRAAHES
TATRHMLSE
TATZMIEE-E
TATHRMMEZE
TATRMIMEEE-
TATIZMATIE 6

TIPS
TITIAIERIEE
7374 AEIE
TATIASSTE
737149617
3713435195216
FATR92R4E
TITIEASIZNE
TATEASBATEE
TITIAS2EEEE
TATMIIEB
TITIRSEI2EE- B
FI7I4II2ITE
TETIAIBHIES
TITISASINIE-
FATIBIES
FITRAISIE
372
TITBSEHAIE B
TITIASSETIE |
FATRASBINE

FITSEOTEE €

7371435
TITIBSERIZE B
TITIASHENE
FATASBOIIE
TITASEAEE
TITIHIETIEB
TITBSETIIE- B
TITIASTITOE |
TATBISTIZE B
TITIMASH0E
TATIMIHIE B
TITIEINE-
TITIHIEHIEB
FATIGASB0NIEE 1B
TITIESOTATE

m

i
12850000611
12850000E 41
12843950E 1
T2849081E-1]
12B497IIE
128497226
12848652611
12843563E M
12BIEHIEN
1Z343444E0
1Z8433T4EN

12847605E N

53526T24E 09
IS1GTRIE 9
E35IZIUE03
53505489E.09
£3438904E.09
B34IHEEDT

53283295609
6 SZTEHOE0S

[GE]

i
184.7568088
1847565038
184.7565038
1847545036
1847535038
184.7525088
1847500
1847505036
184,7495008
1847435036
1847475036

1847225038

93965095
99955098
3934505
53305005
4992500
3915095

39505058

[Rs]

-
194756500
1947555095
1847545038
1947535098
1947525095
184755096
1947505096
1547435095
1947485098
184747503
1547485095

1897215036

as9mm0%6
99098
93335035
33925035
45918096
3905036

33635035

Nov 06, 1968 (up)

AOBSE2SIE-08 45276346

L] [Fs] ml [GE] febm3]

i i [ 1
1250000611 " B4ITISTIE  12609344GE.11 08845381 3.396262204E06
12549930611 "IG4. 0575 LZB0SZTSEELN 05845301 3336I07ISEEDR 4.0BCHESIEES0E
1284968 1B4B9%675 128032086E. 1 05346221 3.03695IFECEE  A.06540S40E.08
I22457GTE1| "IR4 G006 1200G37EE1) DSSHEMD 3IG999527E0 40GEISIRE.08
12649722E1 "IG416E00 1ZG0906BBEVT1 05B45060 333TOMSSIEWDE  4.0652S7EIEADE
12B4S652E N T B4I67016  126069998E 1 05644580 D3GF0SNEOE-DE 4.0BEDAZHE-E
1284362061 "1B4 IGEUTSE  L2600900GE11 05G44800 130TI3GE27E.0E 4DESISGI6E.08
12B4350E TG4 50276 1260086 16E-H 05344820 JNTISOSORE06 4 DESIG0AIED
12B444E- TIB4TBA00E 126007928E 1 0SBH4TAN 3.97220308E06 4.065074B8E 08
I284S674EN TIGAT6I0NTT  LZE0S72OBELNN 0SEAAE6Y 1IGTIAIGEEDE  4.06BOTIZEDR
12643004E 1 "1B4.620517  LZBOGES4IEL 05B44ETS LIGTIBGOTESDS 4.0G4IBTTEDE
1284923561 T1B4.10597  126095050E 11 0344499 3.907905679E 06 406490762608
IZBSIGSE] "IB4EODET7 |ZS0SSIGSE.] D441 1INATMSZEGOE 4 DEASSISTE.DS
12643036E 1 "IG4BI07ET  LZGOGHATIEN D5E44II9 3IITHSTREEE6 40B4TIIEE
12849026611 TIB4TBE0ETT 1260837B9E 11 0AB44269 1.7GTS000IE-DG 4.064TA0RTE-08
12848967611 "1EA. 5703 LZE0B30SBEL1 05344I 3I3TGAEFIEELDE 4.0G4GEIEZE.DT
12B43087E 1 "IGABE0398  LZBOGZADE N 05B44038 333TSOHBSIEE 4.06462667E.08
12B4EG1BET) TIGAIEEI0VE  12B0SIE-I 0SBH40E 3.937G40330E-08 4 DG4TIRE-NS
I2B4EMEEN " IBIGHIISE  |ZE0RIOZSE.I 05E4I5I 1IGTGEGIOGE.DE 4.0BASITIES
12BBG7OEN "B 5323 LZBOADIABE N 05GADE5E DIGTPIIGROEDG 4.DBHHBTEOE08
1284860961 7 IB4I52ITE  1Z607I643E 11 0ABAOTTS 3ITTTVGGEE0E 4.06440508E-08
1264853961 " B4I5II395  LZGOTRONIENN 0SGAT6I 3 IITHRISEEDR 4.0B4IS0MEE
12BBA70E T80T 12607RRHOE M OBS436T7 3.37R6S200EDE 4.06429433E 08
T284B400E-1 "IB4MSIEE  L2607FETSE.N 0EGAOS] 3INGONEADS 406423064E-06
IZB4E03TEN 184 MA1EI9  ZBOTEBESETI 05843457 3I37IBOTIGELDE 4 DEHIGZIDEADS
12BEBE " IBAMTIV  12B07ER00EM 05843377 30G00GEHIEDG  4.0B41ZVIEENR
T2242162E-11 T4 METSS  12607KEIOE-T 05242297 33IB0520B6EE 4.0BADTIHIECE
IZBMEIZZEG IS MSIETS  LZBO0P4B2OENTI DSIZI IIG09GICEDS 4 DEHOTSETEADS
12B4B050E- TIB4I419B0  1280741B0E-1 OBS431G7 0.708143999E-05 406395992608
T2B47SEIEN TIEAUI2040 LZEDFINA0ELN 05EAT0E IITEIBHTZED 4.0ECSOMTGE0E
I2BTIEG TG4 2220 ZBOFZPSOEN 05B4ZT6 3G2ISSEEDD 4063B4HE.08
12B47G4E-N T1B4 12200 12607208061 05B42996 0.709281G05E-06 4.06TPIZVOE-08
T2B4TFE TIEAM0ZZ30  1ZS0TIGFOES] 05342516 3.I3532709EELDE .0GSTISSELDS
I2B4TPOSELN "IGA 1332360  LZ6006B0E 05G42TI6 3IIHTEIGTES 406IGIIEE
1284763661 TIB41082440 126009990E 11 05B42656 1.7GB4IEGI0E-06 4.06302547E.08
T2B47EREE "1E4.1372621  LZE06SI00ELTN DSEAZETE 3IIEAGHATIEME 0GIOESTIEDT
ISISTEIENS 7 9395 00003555
BI5IRIUE-09 " 9992 Qn00gss
63505359E.08 ” 93331543 0003564
5343BI4E08 392643 00003555
ES4SI4GE0S 7 89T ono0zssz
5.3434353E409 7 9390545 00008t
59472039608 7 9989745 00003550
ES4TIORIEANS 7 3BT ono0zsea
BIG4IREENS T 36T 00003545
S4BTITIEDS 7 S9BETES ono03ser
GI4R0ZIEEAD3 T 33651550 00003545
BIH4IZIE-00 ” 999415 00003545
634363036408 7 938316562 00003545
594233536409 7 9 9821662 00003544
£3422397E.08 9351653 0003543
BI4TB442E03 7 3605 00003542
6S40BETE-09 ” 997985 0000354
GI4DEIENS T 9B ono03ssn
63394577E-08 7 99T7HEY 00003539
633E76226.08 7 9STEIEGE  GIUESIENEDS 0000ICE GSIZFSS0E09 2AEORENSEL0S
5.3360667E408 7 3575653 0003867
3ITITIE08 7 84741860 ono03szs
6336ETSTENS " 9373861 00003535
69359802E-00 7 99721662 00003535
g no0zsas
BIMBISIENS T 3701563 00003533
£3238936E-09 " 9 3691EES ononzsa2
B333IE0T " 365165 00003531
69325026608 " 99671668 00003530
E3VEOTE03 " 33667 ono0zsza
BI3MEEDS " 99651568 00003528
S204IETE-09 " 9 SEH1EES no0zser
5323726E03 " 3363570 0003seT
GI2925E-08 7 E2IETD 00003525
532632956403 7 996TETT 0003525
5327B40E-03 7 9 960672 ono0gszs
£3269395E.08 7 33591673 ono0zszs

[m2]

(L my

me]

(~2ma)
sosmE.t2

m2

()

s4s62nE2l
5436421
5AIBEAE-2!
5436769E-21
549634TEw2
BAUTIREE 2!
548TI05E-21
BAITHIER
5AITERRE 2!
B4NTENE2]
5AI020E2!

5802485E2!

21960E-22
21960E-22
2160TTE 22
2136022
2 ts6eE-22
2136020E-22
21980222
2136022E 22
21360236 22
216024E-22
2136025E-22
2196026E 22
2 18602TE 22
2196028E 122
2 136023E 22
2160E-22
21802
219B002E 22
2196099 22
2 186004E 22
2136005E 22
21600eE-22
2136006E 22
2186097E 22
2136033E 22
2136033E 22
2136040E-22

2 136050E+22

g
m)

T

123080274E-10
123033343E010
123033624E410
123082298610
123032973E010
123032645E 410
123082320610
L2AHIEN
1290916TSE 1D
1230SI4TE D
12AZEND

123088453E010
1230BBIAENND
129028B19E-10
123085434E010
129085HE9E-1D
1230343436010
12ABSIEAD
1290B4190E 1D
1230535856410
1230835436410
12908321E-10
1230528926010

Im]

Y
1272498990E 1
12740
127E4GB07EAN
T2TBATEINE-
L2TETIIBOE
12764B9202E 1
T2TEABT2ASE 1
12TEAS0RATEAN
1276443329E 1
TZTEASEITZE
1274284 HEN
1276422458E 1
12734 G433
1ZTHESHEN
127 0BHE N
127839BZEEA
12753876681
127EB0TIE
12T8ETITE
1275365738E M
12787988E 1
1275352850EA 1
12763459221
1278308965E 1
1275302007E 1
1278325050E- 1
127831805261

127BFNHE
127BTTEN
127329728
1278230260E
12762933MHE- 1
TZTEZTRMEE
1276263331
1275262431E-1
1278264 TIEN

[m2]

- R
5 E0085IE-21
5.600729E 21
5.B00904E 21
SE0EE-21
5 01Z5E 21
5E0MABE-21
BEIETE-21
5 BOIFGE-21
5B01965E-21
5E0ZMZE 21
5E023ER21

6E0TITE 21

219500622

i
m

Xup
122908186E-10
128303887410
12890840610
26E- 10
128302895610
128902579610
120902250610
128501326E-10
128901805E-10
128901282610
1283009506410
128900837610

128892896610

219507 22

m]

Yup
127443087261

[m

[
A07I4sesE 08
4OTIHZTEE

m

-
242800 ER

8]

185720700446E-11

12TH1EIBBEN 40ISRIEE 2.42990049E-2

T2T4HREEE
12THOIBAE
12T4394BEN

LOTI29E08 2.42990083E-12
SOTIZIEME 24299005TE 12
LOTITIBEAOR 24293906 12

1857887063EN
18572070924 3E-1
1ESTEETIZITIE-N
1B TEETISITEN

LO7IZ38E 08

LOTIEBIESE

LOTIORIE 08

40703565508

S070300E408

40708450608

12T4HZTEN

0707582608
S0T07HEEE

242390YER

185750TI9569E-1

ANT0BTTIER

12THRIBHE N
1274THEISE N
1ZT0TTITEN
12743008381
12T4293909E 1

1Z74Z8T0ENM 4

1274280231
12742732281
12T4268328EA 1
12T4ZER4EN
127426282261
12T4245620E A1

1274804

2701845 E DS

2186022

2136022

2186019E.22

2 102E83IE0T

1728301267608

110653B60E 05

BSIBIGIIENY 3202862572607

Ziseonigazz

E.9379SZEE 08

STS0MBTIOE AT
.

198035E22
2isenaE-22

692564540 09

A2743212TET

2mB0aTER2
2196098 22
ZisensEzz

5.93562980E 09

5 145230BE T
3806620529E-07

2136040822
21860422

21m604zE 22

E3TIE467IEN 4T IHSE0IENT

2198043622
e
2198045 22

EITIGEIEE 03

2isenscE-22
2136046E 22

533TPRISE T
P1BMESTIBE T
817206800E 07
AI3BIGOTEE DS

21mE047E22

2tsenscEez
2198049 22

ZiseosoE.zz

40706218EA08
407056626408
407O5IME-08
A07045HEECE
A0T03EIEE

4 07O1Z00EA08
A070043E08
S0700085E.08
06395236408

24283300E 12
24289307 12
Z423SIOE-12
ZA2IIMERZ

24239313 12
2429937E 12
24299912
242393W5E 12

A0BIRTEA8 2A29THEE 12

S0BITHEENDE 2 A2IIEE AL
A0897297E-08 24299TB0E 12
SOBSETHIELE 2 AZIITRAEZ
ADBIBIEEME 2423IEEE L
AUBIBERE-08 2A299IWEE 12

A0BSBETECE

2B8B0360E. 05
29252021E-06
2 SEEONSEE0E
30036295606
30832026E.05
30936 EA6
IMEEIEE
3 2002634E405
BZBATE 0B
J3NTE-06
337B4EE
3462596608
3H027IE0
SEVIEBHEE

4 5R20T42E05 4.

4G520IIE- 06
4 EEDAEIEEOE
BOBIGGIEA 6
52096I57E-06
55522765E. 06
5E50B4TEE 08
62207TIE0E
BEBGEMEEE
72191963E-06
TAIBITIEDE
9ITEHEEE
104256T2ENT
130ESIBEAT
20008583E07

2a2893RE 12

283134602E 1T
287I067Z6E-11
291154380E-1
235444236E-11
299097510E-11
3.04559676E-11

4G2IMIBIEN
47950211
4 BB0TEN
5.224838226-11
548565024411
579004338E-11
EISIBEI7IE- I

BEIN7OGE-N
7.12988086E-11
TES43BHIE-NT
8.2930631E-11
103190TE 10
123347482610
19EUTISE-

18875T4TI6E-1
1957ERTS00EN
1857887612 E-N
1BETEATGIETEN

1857E50303E-

2 B5ZE450E-0
2195EBTR43E-1
222634672851E-10)
2256A00GE-10
229266187990E-10
Z32880962425E-10

15TEOIETE7E0E 08

DOI: 10.4236/jhepgc.2021.73066

1154

Journal of High Energy Physics, Gravitation and Cosmology


https://doi.org/10.4236/jhepgc.2021.73066

A.

Trinchera

Nov 06, 1968 (down)

m) [mz] m) [Fs] [Fs] m [As] [m] [Fis] [eltm3] m] Im2] mz] [m2] m] [m] [mz] m] m] Im] m] 1ol

A o i z = riel 1oy - e o am?) (—zmg) (@) Ftawn Yaown e o Yetown i - R
013073044726 7.37134961E-16 G.I26634E.09 9959157320  9960157I2  B.927I69E.097 996050970  B.I27T6I4IEWDS  I5ZIGISED4 S5IT25E7E.DS 24T0B48867EeDT 45576346 -6IMBEWZ 2 6.3129T4IZEN03 2 BIRIGHEE0T 4 5I7130960E408 13064770IEDT  129344139E-10  3.BBI4IPEEE-10
019079044758 7I7124960E16 G.O20700E-09 996257320  996IGTI2  B.920476E-037 996050997 G9297208E-09 J526S1RE-D4 G5IM0EITE-0I  2452724371E.D5 7954092001 £.005096NME-10
013073044766 TATIHIEIEAG GI2TEE0D DIEIETI0  AMGHETIZ  GSI0ITEADD T SAG45106  BAIOHBELD  BSPHME-04  SE2IGISIE-Y 2453343732E.05 2 2 1360451619E 22 T2AB31EMEDE  TI3I60204E-H 5 ABREIO0IE-1D
013073044773 7ITHIEIEN6 6.9I0T7IEI  II64157320  9ITISTIZ B.9I0S6TEL09” 996551015 6.IIM20E.DI  I5ZGIN0E-04 552620715Ee03  Z45397HIN0ESDS 2 57434503933E608 2. B.5304376IE-11 5.03892891E-10.
013073044779 7I7T4IE4EIE GI0SETEDY SIEOWTIL0  AIEIGTIZ 6ITIEIE03" SI6EEI0Z4  EIIEOTGELDS  ISIHZIE-D4 GH2679829E.09 ZA54E00TAEDS 2 £I0ETIEZ4E403 E16132058E-11  4.70318793E-10
DINTIOMPIT TATIMIGTES GI2953E.00 DMEHBTRO  DMHIETIZ  G.HII4IE-037 99605051 EIII0N4IE-00 ISINOIE-D+ SE226T4T0E-09 2456477900E.05 5.22462095E-1
013079044802 7ITIHIETENG G.III64IE00 DIEIWTI0  AITOGTIZ  B.HIIHME-DS” SOT051060  6II40EIGE.09 IHI2O0IE-04 SONETEES  2457I0IS25E.05 2 4.397T84132E-N  3.621256866E-10
013073044807 7371343656416 6I34344E403 3970057320 9975732 BIIGOAOEW03" 997151069  6.9I52E54E03 IHIITNIE-04 SSIITEMTESDS  2.457729967ED" 2 2 B TBIISEE19E05 95 29960E-1
DI07044521 TATIMGEEAS GAIAINES QOTHGTI0  GATHETIZ  GHOTIZEE-087 Q9745096 GIITITZE-DY  ISMGHOE-04 SEIST4SIGE.00  24536086H1E05 AITT4TTIEEL06 4 HEGE20EN LH0IPH432E0
013073044825 7ITIHIG6ENG BIITIGEAI DITHGTI0  9I7THIGTIZ  6.9I7622E-087 9975505 BIIGOETFE0  BSATIME-04  SSMMIDEWD  2460235086E405 2 722793723108 1B7B334E-N 3.20199686E-10
013073044830 7I71HI6TENG GIIFERZEY IITHWTIL0  9ITEISTIZ GIMTWEDI” I76SNM  BIIGTEIIE0I ISIGZIZE-04  GHIZTITMEMY  Z4BOSGIOTESDS 2 T I4ET22I13ES08 T387I40341E408 4 12630244E406 4.06850394E-1  3110FDBTHEAD.
013079044841 77124967616 G.909909E.09 Q979167320 997915722 G.940G04E-09" 0.9795MH  GO400500E.D I54DOTE-D4 5.50952952E-09 2462741752E.05 TEIEETEN  297779562E-10
013073044545 TITIHIETEAS GI40G04E.00 DI7HBTI0  AMOIETI2  6AH2IE.097 SHG05HE0  BOHS4SEEDS  BSHSIE-04  S50TI2GESE.03 2463368650E.05 2 7 PATH43EEE 375265160E.06 36TRE2689E-11  2B110B210E-10
013073044543 737134368E-16 B.I4IZIIE0T 3980157320 9I6N5732  6.94199TE.09 7 9IGIGNGI  GMZ24NEMD  354ZTIEE-0 S50572526E4D9 2.463395665E0T 2 3E509Z0NIES06  353520704E-1  274882397E-10
013073044852 737134363616 BI41995E:09 9381157320 938215732 B3426I0E-097 99826168 EI429I6TE0S IS4TEISE-M4 BO04I24IZE09 24E462276TE0S 2 2 E 133836361
DINTI0H486F TATIMIGOES EIH0TIEDY DI4BTRO  MSIETIZ GOMTTTE-DIT METHIE  EHB02ME-09 IS4EI2E-04 SHODR4TIE-DY Z466504654E.05 BIPG20E-06  BHESI42EEH 25I5H0763E-10
013079044866 7ITIHIEIENG GIMFFTENDD D985TTI0  GIEISTIZ  B.94B4TZE-097 D9GESI204  BO4STINOESDY IH47227E-04 DHIGTZO61E.03  246TIGZMOEMDS 2 331122080E+06  3.26654622E-11  2.4838IB0BE-10
013073044869 7I713IGIEI6 G.I4T4TZEDT IIGETHTIL0  9IGTISTIZ  GIMGIGEE0I” 9J6TIRII BI4G4MEE.DI  JS4GII0E-04 SITIZTHIESDI Z467753728Ee05 2 6.BMZITIBEDI 2 193662B3E-11
012079044976 737124969E-16 G946963E.09 9998767320 999915732  £.947559E.007 9.99951231 69473057E.09 3549936E-04 549453209E.0S ABA0ISII0E08. 218602137 17E-22 2 3M869939E.06 3.09434E59E-11 2365ABNMGE1D
019079044879 7A7124969E16 GO4PEEOE.09 0989757320 999015792 B.O4G254E-097 Q00051240  E.O49S0TE.D9 2550979E-04 GAIINIGTE.DY  2.46964I0B6E.05 -8.74816803E-09 BITNTIE08 D45 4BER0E-T
013073044882 TITIATOEIG 63482546409 8930167520 30115732 BO4BIBOE-037 S.3151249  BO4H19BIE.08  BSGITHE-D4  SANTTITEEDN  24P02TIOIOE.05 2 2 2.93684338E-11  2.292661B0E-10
013073044885 7.37134370E-16 6:348350E03 9391157320 939205732 BI4I4SE09” 999251256  BI49GI24E.09 T5T2644E-04 5490342626409 Z470BIN0IE0T 2 2196011286E+22 235431304E-1 22586 M05E-10
013079044885 7I71I70E16 GI49E45E.09 9I9IWTIL0  9IIINGTIZ 6IG0I4IE037 99961267  EIGUGSEOE.09 IH6ITATE-D4 GAGSTIGE.08  24FISITIVEEMDS 2 £BITTEAIZEL03 2136017 1B17Es 22 2INT2AZSEN  222624915E-10
00704836 TATIMITOES EISITHEDY HOBTR0  9IIETI2 G.9T2427E-097 S90651205  GISIETATE-0D ISGETE-OH SABATEOSE-09 Z4TII2ISEE.05 x: 2T9427T9T4EH 2IIG4B4TIEND
013073044835 ATIMITIEAS GI52427E.09 9896157320  93S7IGTIC  6.95IIZ23E.08" 999751304 9533703E+09  3E57IGIE-04 5.48337060E+03 2 474040310E+05 2 - 2 BBIN2TE0T. 5820093E-11 0BB7O30E-10
013073044302 7.3713497IE6 BISIZIEMI IITHTIL0 9IIGISTIZ 6IGIGIBE0” 999651313 G.IGH0BTIE0I IATHOBTE-D4 SABISTTEIEDI  ZATHEEITEIEDT 2 2 2FTVBEINESDE  272349565E-11  2.08233527E-10
013079044910 7.07134971E6 G.955209E-09 10000167320  10.0015722  6.955905E-09" 1000151240 G.95E1S26E-09 5E07TVE-D4 54TTI0NOE.DY 2.4765560I4E05 2B2110847E-06  2.62680243E-11  2.00940539E-10
13079044303 7ITIMITIEAE 69553055409 M001GPID  M.00215FI2  B5EA00E-03" W.00251343 BAD6G4BCE.00 I5GIGEE-04  SATBHOTIEAS  247THSIIZE.05 2 A T13B16139E 08 ZESHE4FOEL06 25368076261 13854TIG3E-10
013079044315 7.3713497IE16 6.956600E409 10002157320  W.00315732  B.957296E09" 000351358  BI57I437E0S T562586E-04 TATH0Z02IESDS  Z4TPEMZETEDT 2 3777015506408 6.887IBISE0T. SETEZSTTE-  1.96331291E10
013079044918 737134972616 6.957296E.09 10003157320  W0.00415732  BIG7991E.03 7 000461367  B9032I93E.00 ISEMYE-M4 BATIEINI0E08 2478443439605 2 £BETTEIGIEL0S 2 253380MBE-N  194188806E-10
ORI TATIHAT2EN GINEDS (LOOGETIZ0  IOOOTTI  GIGOITEE-0ST WOUTSON  GIBIIZOUEDY ABCELGE-DH SAGMOICEDS LASONTIEE.DS 2ADTIME  1BEIESEND
013079096174 TIFIZTIE0E-IE 1AFFAGEELNl 212429167320 21243016732 LATTATIEMN " 213270381 14833210E.1  S.408238E.01 131977EI0E.0F  5.248013523E.08 17921201221E+20  2828MTIBESDT 1477472960411 £.0703734104E+1S SEEIITAMEL05 1433321001E+11 5.36442471E403 242906467E-12  188379256E-11
013079096175 TOPISTAROE-16 L4TPAGOE Z1243NBTI20 2243215732 LATTASTEN 21327300128 L4BIIISIELH  SAOBH40E-D1 231972066E.05 548153793E-08 1 282244561E407 18837925611
013079096176 TIFIZTIE0E-16 1AFFASTELNl 212432167320 21243316732 LATTAMEMD T 2002740036 L4E3MZIEMT  SA0SS40E01 2IIEIIBAE0E 5548223937E08 1 231919333407 188379256E-11
013079096175 TOPIITAROE-16 1477S0IEM 212434167320 2U243515732  L4TTSOSEM 21327603153  L4BOISEIELH  SADGT2E-01 231963720E.05 5A4B3G42I6E-08 1 281269329E+07 TO213FO4TENS -1 4B3356127E 1 5A54TTE4IE00 242306454612 18B373R56E-H
013079096176 TIFIZTIE0E-16 1AFFE0SE.NN 212436067320 21243616732 1ATTISEL T 21327704161 14833632611 S408RA3E01 2IIE0IIZE06 5548434 I06E08 1 75II0TFEIE5 1483363152611 595484564608 242908452612  138379256E-11
013079096176 TOPISTAROE-16 147PE22EA 212437167320 2243815732 L4TTS2SEM T21327308178  L4833TT2EA1 SAD0MOMBE-Dl 231955ITHE.05 BA4B5T4EITEL08 - B 88373256E- 1
013079096176 TIFIZTIE0E-16 14FFEZAEN1 212438167320 21243916732 14T7SIEEM T21328007187 148338426411 GADSMEEDl  2II9NIBATE.0E 5E4EE44TTIELR 279963020407 188379256E-11
013079096177 7ATITGIES L4TPSEIEA 2I2H40167320 224415732 LATTS4SEN T2A328209204  14833980EA1  SADMMTEDL 23147029E.05 5A4BTH506IE-08 2 PA3IBBE5E0T S 18837925611
01307303617} ITITEEIE-E  147FS4IE1 ZI2ASNSTIZ0 2124421572 LATTISEEN T 20028310212 14634053E.11  BA04BED1 231944247E406  564BET5TEDS 1 2.7899376BE#0T 188379256E- 11
013079096178 PATITEGIES 14TPEGIE 2I2H43167320 22AMSTI2  LATTSTOEGN T21326512228  LABIHIMELH  SA0MGSOE-01 231938654E.05 5A4BII54MEL08 1 27834363307 18837925611
013079096178 7ITI7O61E-I6  1477T0E1 212444157720 21244515732 L477577EN T21326613238  14634264E411  BADSTHIEDN 2319353036406 5.643065639E08 \FEIISIGEESZ0 2 FROTBE5EES0T 188379256E- 11
013079096178 PATITEGIES 14TPEME 2I2HEI67I20 22MTISTI2  1ATTEIIEL] T21326815255  L4834404E1  SA0MOG2E-01 231930340E.05 5A4A205530E-08 1 2. 7T36E402E407 3 9BHIBE3E05 18837925611
013079096178 7ITI7O6IE-IE  1477591E0T1 212447157320 21244615732 L4775ISEN "21326916264  1463447IE1  BAIO0SIEDN  231927958E406 5G4I27R07ENDS 1 27T043324E007 -1 83379256E- 11
OF079006178 PATRTOCIES 14TPEOSEN 2I2H43167I20 21245015732 1ATTERESN T 220M82H1  L4EMEIELH  BHO2SSE-D1  23M2I9%E.D6  SA43416IT0E-08 ) 2FEFITOELDT A 2AZH0GHITEAZ  188379255E-H
01307303617 ITITEEIE-IE  14776IZEN 212450157320 21245115732 147TGI9EM1 T21329219289  14634685E.11  GAIDITEEDN  231I9215E06  S5494BE5ITEDS 1 2 T60BB03ZES0T 242906414E-1Z  188373256E-11
0079096190 PATHATORIE-G  14TPEZEELN 21245267320 2124536732 L4TTOIIEN 21320421307 14838261 GHOSSTE-Dl  ZOI9IES2E-06  GO4GG2GHME.08 2 PFHTIIBEL0T 20MOITIOE-05 A 483462581E-11 5A5603035E-00 242006409E-12  198373256E-1
013079096180 7I7I37661E-I6  1477E30E11 212453157920 21245415732 L4TTE40EN 21329522315  14634896E11  GAIDGTEED1  2I10STIEWDE  56436I6I64E08 2 FS092861E07 83379256E- 11
012079096190 PIVNNVORIEG  1ATPE4TESN 21245567920 21245616792 LATTGG4ELN T21229724332  14895037E-11  SA10860E-01  2.31905909E.06 5849937264408 1 2. 74442708E.07 | 88379286E-1
013079096181 PITINNEEIE-IE 147PER4EMN 212456157320 ZI245TIG7I2  14TTEGIE 21329625341 L4BITI0PET  G4IDIGIED]  231902926E06 5.843907415EA08 274117623Ee07 188379256E- 11
04079096191 PIVNFTEEIE6  1ATPEGRE-N 212450167920 21245915732 1477675 21230027758 14995247E-11  SAMEIE-D!  2.31996986E.06  5.950047719E-08 ) 2.7MET4T4EOT 188379258E-11
013079096181 PITINEEIE-IE 147PETHEM 212459157320 21246019732 147768ZEN 21330128367 148353IGET  G4NZEIED1  23194IEEW0E  HETON7TETOEMDS 1 273M23TET 188379256E- 11
012079096182 PIVINVORIE-G  14PPEGOE.N 21246157320 21246216792  L477696E.N 21230320294 14835459E-11  BAIMESE-01  2.31999624E.06  5.950259176E-08 2.72492243E.07 188379258E-11
013079096182 7.I7I57661E-6  1477E96E11 212462157920 21246315732 L4TTT03EN "21330431393  14639928E411  BAMSEEE-D  2.3168%843E406 5.650328330E408 27216T165E07 188379256E- 11
013079096197 PITI7OCIEE 14FF09EN 212464167920 20246515792 1477TIEES T21330833410  14975669E-11  S4IESE-D1  2.31090202E-06 5AS04G86I9E-08 2FIBPONE-07 188379258E-11
013079096183 7ITITE6IE-IE  14777IELT 212465157920 21246615732 L4TT7Z3EN TZ1330734419  14635739E.11  BATGEIE-D 231677502406 5.50538795EA08 1TIBIGEE5I9ER0  2.71IN1II4E0T 188379256E- 11
012079096183 PIVINVORIE-E  14TFPI0E.N 212467167920 21246816792 L4777I7EN 21230976436 14895990E-11  SA12070E-01  23187I94IE.06  5.95067IIN7E-08 1 2F054H7TTIE0T 188379258E-11
013079096184 7ITITE6IE-E 147FFITEL] 21246615720 21246915732 LATTT44E TZI33I007445  1463590E1 BHIRITIEAD]  231669160ED6  5A50743Z64E08 1 2 FOZIGTORESOT 5.85716109E 408 188379256E- 11

Nov 07, 1968 (up)
g ra

Iml m2] m] [Fs] IGE)] [m] IGE)] m] IGE)] [eltm3] [m] Im2] [m2] m2] m] m] [m2] m] m] [m] [m] 8]

A 4 L3 1 T T Iot @+ m) ng) (7R Hap Sup GRS Xup Yup [ an z
0130790000000 737132440000E-16  12630000E11 1844689508 1644659508 12630000E11 " 1638667152 1278950436011 05822356 335005807IE.06  #04950667EW08 52556243 -67E-Z 553655121 1205251566410 1277326362EM S640297E+21  12034B233E10  1273275560Ee1 4 0546812E08 2429487IZE12 185754806862E-11
0120790000049 P.I712440027E-16  12020930E-11 1944679508 1244669508 12029961E-1 T1PROG4TH2  127909663E1 05922196 D.501S014E-0E  4.04929563E09 BEICI0GE-21  120524549E-10  1277TI4ERELN G.640850E-21 12094 7EIE 10 A2THEVEPEN 4.0545699E.08 242949719E12  1.85754812000E-11
0130730000007 T3TIB2440041E-" 1262986111 1944663508 1544659508 12629791E-1 "ISIBG37I02 127892979E4] 0562216  3350I9B1ZZEWD6  4.04334000E-08 G537086E+21  120524245E+10  1277305510E+11 5.640827E+21  120347363E+1 40545193408
0130790000007 7372440055616 12829791E.T 1244659608 144649608 12829722E.11 TIBIERITATZ  127392290E.11 05822036 3350242MIEWE  4.0492E433EM03 563726521 120523341E410 1277298553641 6 641003621 120347083E+10 40544687608
0207900000146 7O7132440092E-16 12829652611 1944609502 1944629509 1.2929580E+11 T193.8807632  127990910E-1  0SB2176 2.I503I4I2E-08  404917IME-0S BEITR22E-2 12052333FE10 127V2S4EIPEM BEHIIEEE.2! 120346485E-10 127HIIE0E 4.0549474E08 242940732612 1.95754822276E-11

130730000017 371324 40036E-1 12629560E-11 19446209508 1644619508  12629513E1 "IGRETITTIZ  127890220E11 05620796 3.350380203E-06  4M0431752EM08 6537800E+21  120523030E+10  1277277681E+1  5.641533Ee21 12034B1B4E+ 1 +.0542918E+08
0130790000014 7.37132440TI0E-16  12829513E.11 1244619508 184 4609503 12329444E.11 "IBIETETT92  127889630E.11 05S217IE  3IG04IEIGE.0E  4.04S0E190EL08 G537979E:21  120522726E.0  12772F0TZ4EMN GE4TT03E.Z! 120345883E+1 4054238 1ESDE
D1207900000243  7A7R2440197EE 12020074E-11 1944599508 144509508 12829004E-11 193767952 1279991501 0NG21556 .050519273E.06  4.04095066E-09 5529396E.21 1205221810 1277256909E11 5.642062E-21  120345280E. 1 4.0541249E.08
0.130730000026; 73713244 0151E- 1 12629304E011 1944589505 1644579508 12629235611 1836756032  127867460E1 D5GZMT6 3.I50564235E.06  404G5IT0SEE 55385ME2] 1205218156410 1277243852611 5642238E21  120344379E1C 1273199641E11 40540632608 2 4294B743E-12  185754B35ZIEN
DI307900000292  7ITGZ440B4EIE  12E29236E.11 1244579508 14.4GESG08  12829165E.11 7 1838748112 127886770ES1 DBE2I396 IIG0GI0BZ4EL06  4.DAGEIIIELD 5633892E21 120521611ED. 12772428 ME M 6 G4Z41BES2T 120344ETTE 10 1273132739611 4 0540136E08 2.42948752E-12 1.85754837690E-11
OIR07H00000340  TATRRA40IZE-E  12G20096E-11 1944559500 KRAAS4O508 1202902661 "HDATZELTZ 127TH0590EN OSG20236 20S0T020PSE-05  404072HIE-08 S5M0HE.2  120520903E-10  1277228050E. G.E42765E-21  1.2034407SE-10 12THTE936E1 4.0539020E-08 242948759612 1857548420296
0.1307900000364 7371324 40205E-1 12629026E011 1944549505 1644539508 12628957E11 TIBRETION2  127804700E 05821157 3.350740407E.D6  4.04GGTZIEEME 5539228E421  120520600E+10  127722202ZEeN 5642944421  1203437T3E410 1273V2034E1 4.0538467E08 2 4294BV62E-12 1.85754845398E-11
0130790000038 7I7TG2440219E-16  12E2EHGTELN 1204539608 1844529608 12823887E11 TIBISTOR3Z  127ER40IDE.N O5SZI077 3I073443BE.0E  4.0485163EE.08 5533408E:21  120520236E+0  1277216085E411  GE43I2IEZT 120343472E410 1273651326411 4.053791E08 2.42948766E-12 1.85754847968E-11
OIR07H00000437  PITH2HHIZ4EE-H  12020000E-1 1044519500 KRAAS00608 1262074061 HDAGRG0IZ  1270G26I0E-1 0SS20917 2.050S06430E-06  4.0HGS0STIE0R E5HTEIE21 120519682E-10 AZFF2OMSOE.H B.G43474E-21  1.20342863E-10 127351329E 11 40536798608 24294B772E-12 186TE4E5H07E-H
0.1307300000462 7371324 40260E-1 12626745E11 144509505 1544499508 12628679E11 TIB3676672  1276I40E.N 05820837 3.350932530E.06  4M0454501E.08 5539342E021 120513385E+10 AZFFISHIGE 5.643650E21 1203425686010 T3I4442FET 405362426008 2 42947FEE-12 1B5754855676E-1
OI307A00000534  TATH2A40I0IE-S  12526530E.11 1944479508 IS44460508 12628470E.1 "IBREG4B012  127979870E1 05820587 DISNTOSIIEE  +042E327E08 E540477E 21 1205184FIE 0. AZFRITIGRIE 5 B44BOE21 120341B64E410. 1275123722E 1 4.0534673E08 2 4234B786E-12 185754863065E-1
0130790000055 7371324403 15E-1 12626470E11 1944469505 1544459508 12628400E11 1838636932  1ZPETHISIEM] 05620517  33SMGEETEWDE  4.04G2Z766ES 5540655421 1Z0SIETFOESID  12771B6364E1 5.644356E21 120341363610 |273116B20E+11 4.0534017Ee08 24294B789E+12 165754865355E-11
OI307A00000632  PATI2H40I56E-16  12028260E.1 1944430508 IS444205608 1202619261 TIRRE60923  A276FPMIELM 05820277 JGI2S4TTOE.06  +.04GOG0S2ES BEISIE21 1205F258E0  1277M5402E. 1 E44885E-21  120340453E+10 127303BHEE A 4.053234BE08 2 42948799E-12 1B57548TIB64E-1
0.1307900000656 7371324 40370E-1 12628192611 1944429508 144419908 126261226411 " 1838539311 1Z7HT6ZIEMT 05820197 335II00B1GEW6  4.04B005ZIE08 5541I6IE21 120516954610 1277138534E01 5645062621 2034015TE10 1273083213E11 405317TIIEDE 2 4294B803E-12 1.85754876234E-11
D1207900000705  P.I7192440397E-16  12028050E-11 1944909508 1944309508 12827990E11 T1RREGPOTI  127G75041E-M 05820007 2.051092899E.06 4.04723399E-08 GEHT2EE-21 A20516347EAD 12771246201 6 G45415E.21 1.20339655E-10 4.0530679E08
OI307A00000729  TITIRAHOMIE-IS  12B27THMIE 1944309508 144360508 12027913E.1 TISRE56I55  1276T435ME.H 0551057 DISMISIHEWE  +04TEISEME EEHINE-21 120516043E+10. AZFRIFGEZE 5 B465IIE2 1203332536410 12730B8508E+H 405301236408 242348813E-12 165754883944E-1
0.1307900000753 7371324 40424E-1 12627913E11 1944389508 154 4379508 12627844Ee11 "1636559631 127873661 OSB1977 3.3TMB4354E.06  4047TEL7TEWDS 5542083E 021 120515733E+10. AZFFIOTOSES 5.645768E+21  120338352E0 1 127T306160BE1 4.0529566E408 2.42948816E-12 1857548665 ME-1
D1207900000802  PO7I24H4ERE-6  12827774E 1944069508 1944359500 12027705E1 TIRS5IOVN 1270722001 0ESIGTIT  DI515FFOT2E.06  4047EPISEE-08 5542440E-21 120516132610 1277096701 BE4GI2IE-21 1.20338H9E1 4,0529454E08
OI307A00000626  PITH2H404EEE-16  12B27TOSE 1944350508 144340508 1262763561 "HBAA5236TI  A2PATISHIEN 0581637 B3SI623MTE.06  4047H1595E-08 BEZE18E-21 1205MB28E+0 12770838336 B646297E-21  120338046E+10 1273040901E 1 4.0527638E08 2 4234B826E-12 185754834224E-1
0130790000850  7.37132440473E-1 1ZERTEIFE 1244349608 1844339608 12827566E.11 7 1838519961  127670901E.M 051557 IIGESIIEME  4.DATGEDIMELD 5542797E:21 1205M524E410  1277082876EM SE4647IE21  12033F747EH 4.0627342E08
0B0F0000099  PITRAMSTES  1202746EN 1BAAD29500 449508 12627427E.I1 T GIESOON  \27EGO5ZEGN 0SONNS7 DISRIRGIEMS  AOHAINE-DD BEMIEIED  LZSDNVED  LZ770BSSRIE BEERE-R! 20D 12PO0Z0REEN 40526229608 22M66ER LGSTRSVNIEN
DI207904443434  TITIMO4TIOIEE  GAOTH202E-09 93419509 93409509  G.4967247E-D9 " 9.3406515 . 2195523E-22  BAGO2IR95E.09  RM22010421E-09 2195524E.22  GARIMOEOE.DI  J.099254483E-08 227776ITE.06 2B545EGS5E-N 2.02963329000E10
OIF0PA0HE4I700  THTEMS4TEBIES  BAGGTZATE.DS A3409503 93399508 6A49G0202E.03 " 03396506 B49502107E403 0.0002393 BEWF2ATED  Z0GMIBISEAS 2AIBELAE22 2.135526E+22 230GB46EE406 2686968411 2 05592008024E-10
DI307904443968  7.37124342002E-16  BAIEDZIZE.09 93339503 93369608  6.495IITEL0S " 9.33EHI7  EAIGIGEIE0I 00002392 ESISASTGIZEDS  ZNI084TIVEL0G 2195525622 2.195525E422 2336700E408 2724736NE-1  2.08328300530E-10
OI30790H450517  TAPIMGHEINES  GAMGIECE.08 95379508  D.3063508  6433M2TEANS " 9336551 0.0002330 213862TE22 2.135527E+22 2 2ADOGSI0EL06 2B0083033E-H 2 MME402333E-10
DI307A04450797  7.37134945463E-16  6.49327E.09 93369508 93359508  6.4332472E.09 7 9.3356519 0.0002983 2135528E422 2. 21355286422 2 24347373E406 284136922611 Z17245332205E-10
OI30790H451370  TI7I434E7I2E-15  BASCOSITEADS 95349508 83339508  GASWBGIEI 93336521 0.0002988 2135B30E22 2.135530E+22 25OTEE3OEL06 23280B843E-H 2 236T4TAE260E-10
0130730445166 TITI446957E-6  GAIBSEIEA0I 93339508 93329908  BASTGOGEI 93326521 0.0002987 2.195531E22 B486418B1E409. 5INEZE 25467569E06 2 97452697E-1 T4Z6IT24B2E-
DI207904452262  7.97104949295E-16  GA904ESIE-09 93319509 93309509  6.4897EUGE.09 T9.3308527 0.0002985 2195522E 5533E-22 2E09567E08 J07464030E-1  2.050737EIEI6E 10
DI307A04452570  7.37134343465E-16  6.AGITEIEES09 93309508 93299508  GAGI0DPHEI 329652 0.0002985 2195533422  GABSZTT0E.0  22133367TI6E.08 2195504Ee22  GAGSIGI0BE.0I  2192600086E+08 26764123E406 31285M26E-11  233200232661E-10
D1007904453201  7.07104949524E-16  G4BGO70CE.09 93209500 93279508  G4G76831E.09 "9.3276521 0.0002953 219565E-22 2.195538E-22 TTS095E.06 24562059E-11 249154869559E-10
0130790453526 7.37134950007E-16  6.4G7EE3IEW 93279508 93269508  6.4B63676EDI "9.3266526 0.0002982 21955366422 2195536E422 1915524119E408 2 B26GZIZES06 3.30937B58E-11 2.53026325078E-10
DI07A04463E57  TITIMIS0IMETE  EASEIETEE.0S DIZE9008 93209608  EABE2IZIE.08 93266527 0.0002381 21955376+ 5637E 22 238589B0EL08  3.37706717E- 2 58203660387E-10
0120790454194 7071049503946 GAGC292IE-09 93259500  9.3249503  6.40559GGE-09 793246528 00002980 2A9EEIRE-22  BAPGRIZG4E.DY  1FE0U20504E.08 2.19559E.22 BABCIMUE-DY  172UG2129E-08 294GE510E.06 J.44909169E-1  2.63712EGMIEE-10
0130790454539 7.07134950576E-16  6.4G55I66E-09 93249508 90239508  GAG49010E-09 "9.3236529 0.0002380 21955639E E33E 22 0MS074E+06  352536706E-11 355033 429E-1
DI307904454892  7.371249507F7E-16  GAS4S0WELDY 93239508 93229608  64S4Z065E.09 ”.3226530 0.0002973 21955408+ 195540 +22 3.0809459E.08 3BO325087E-1 2 FHER0ZIGIHIEIN
OA307A04455622  TAPIMIENGES  GAB3GIONEWDY 93209508 93209508  G4S2B145E.03 7 8320653 100257 2135541E:22  BABMIZIOE.03  133653GTHIE.08 2196542E.22  GAGIZIIZEDA  1306266260E-08 32353260E.06 3FHS2MIEN  283315780625E-10
0130790445600: 73TIMIGMOZE TS BASZSMEE.Y 93209508 93199508 E4SINSE.03 " 93196632 6ASIHIZ00E.09 0.0002976 EEGI0IG5IE09  ZOTONZOEEDS 219554 2E 42 5543622 LI9573ITTIESD8 3 32Z9260E406 383432829E-11 Z377I1434T4E
OA30PA0M456702  TATIMOSIMBES  6ABM20BE.D9 9319508  A.3179508  6.4B072B0E.03 " 3176534 100257 2AIEEHE L EEH4E 22 35207540E+06  4.12835421E-11  316602341737E-10
0130704457205 7.37134952080E-16  6.AGOTZE0E.0S 93179508 93163508  6.4B00325E.09 7 9316653 0.0002974 21355456422 2.135545E422 36341539E406  4.2631Z68E-11 3 25343654530E-10
OFR0PH45E072  TITIMGSRTEIEE  GATINNTOE-08 93159508  AIMIS08  GATOGHISE-03 " 031465 0.0002972 2A9F4TE22 219554722 35950125E.06 4.5TEIPIESE-N 4986E402006E10
DI307904458530  7.37134952827E-16  6ATEEISEWD 93149508 93139508  6A7FI4SIEMDI " 93136537 0.0002972 2195545E 02 195548E 022 40553566E406 4.76103740E-11 3 6402486201110
D1207904459507  7.97104953076E-16  BATTRH04E-09 93129508 93119508 GAPESS40E-D9 " AIME5I9 0.0002970 2195550E 195580E-22 4A45E160E. 06 5.21025690E-1  2.9896CPEIEE4E -1
DI307A04460024  7.37134953663E-16  GATESHIE.09  9INIT08 9309508  647IESMEMI " 93106539 0.0002963 2195550422 BATHES650E.09  GI505GSTEIE06 219555IE+2Z  G4TSESEFOES0Y  1483874399E406 467NSTIEND6 548855304E-11 44798836E-10
00790446154 7714954307616 GATSIEI9E-09 93099503 90009509  GAPHMGHE.D) " 03086541 GAT26201E-09 0.0002967 G5729951E0E-0I  206I9NME-0S 2195552622 BAVAMI242E.09 -2H924307NE-07 2195552E.22  GATHISI92E.09  -3.22036T199E-07 D.2040641E.06 B.21245239E-M 4.74992029543E10
DI307904461776  737104IE57E- 16 GATHSEE4EM0T 93089508 93079508  6ATIFTZIEMDS "93076542 0.0002967 21955536422 BATI12IEN09 IS553E 22 56353229E06  6.70164828E-11 5.12335857037E-10
DI307H044E2446  7.37124965034E-16  BATITT29E.09 93079508 93069608  6.47I0774E.08 "II066543 EATZETNIOE0Y 0.0002966 EN7EOSIIBAE.08  Z0BITEGEEE.05 2195554+ 2.195554E 422 7.N9IAIG0BE-07 €230ZE1BE06 7 I2347595E-11 03213623 74E 10
D1207904463179  TO7104955M7E-6  GATI0TTEL09 93069500 93050503  G.A720819E.09 "9.3056543 0.0002965 2195555E. 5E55E-22 BO4GMECE0F  S.7264521E-1 6. 24857964737E10
OI307304463396  7.97134955908E-16  6AT2IBM0E.09  D.3053508 93043508  GATISEGAE.03 TABMMEEH  GATSOIEDN 00002364 BSSOTAMIEDD  ZOGIEOMES 213565RE-22  BATOTZABIE.09  -LH2T2GGTSE.08 2135B56E.22  G4TOIG139E-08  -1192600250E-08 7385037TSE.06 8.33763604E-H F185307TIEOGE-10
DI07904464936  7.37124956432E-16  GAFIGEEMELDY 93049508 93039608  64FOSU0ZE.09 3036545 0.0002963 21955676+ 195657Es22 9E9ZT0ISEL0E  1MI76463E-10 8 2372498382610

DOI: 10.4236/jhepgc.2021.73066 1155 Journal of High Energy Physics, Gravitation and Cosmology


https://doi.org/10.4236/jhepgc.2021.73066

A. Trinchera

m w21

s o
I073044BET 7ITIHITTE T

TITBIRET
TATIE T

DINTIOMEZT T3TASEEE

m

6.470083E403

EA36ETREDS

[25)

30285457

3240854673

(R3] ™

Rsl

z riez
930G 6.470765E409 7 93039505
SIS BATHEOEDS 7 930435100
SIOGECIGE  EAT2IFEE-S 7 930536105
GIVEESAER  E.4T2ETIE-D 7 83069817
9I0THEHEE  G.7IE6TEA08" 907D
S30ICHE 6474262403 9I0BIBNI
SI0IWCHE  6AT4IEED3 T 3309951
STMECHSE £ ATEESIEDY " 331096143
OGRS EATEMOE.0I” QINIEGIET
SIEHGE  BATIIME-DN” 931295165
SBOEEAEE  BATTMOEDY” A309EITS
SIMEHSE  BATRIEDY” IIMIHE
SICEGHSE  6ATHIIENDS © 33IGEIEY
GIEEEASE  £.479826E.097 SIEGEISE
SIMEHGE  6A0G22E-097 SIIHE
SBGEAE  6AGIRITENDY © A3B952M
SIECHSE  64BIEDI 7 931995222
SI2ECIGE 64326086403 S12095250
SIEENSE  EASIIME-DY7 82105206
Q92265458 €.497993E.00 " 912095246
SI254EE  GA9BE-08 " 992095254
304654 BATSITIEDD " 9324356
SI20ECAGE  6.4360SEEA08” 932836271
GI26EE4EE  6.46752E-00 7 92695279
QI27GAEE  €497477E-00 " Q1275267
32085458 BAGHROEDD " 932635295
930365455 6.489868E409 7 932995305
S3U65HEE  6.46ITEAEA03 T 33309530
SIVECHSE  £4S0Z56E.09 7 3331930
Q30265468 6.490958E.00 7 910295227
GITWEAE  EAIGE0E-D9 " 9ITIWUE
SIMEEE  64IZHMEEA0R" SIMIIM
SIS 6IIHIEDD T 9335I
SIMECIGE  6.43T73EA0R " SIIIID
GIUTEEAEE 64944326007 91073536
9IIEAE  £AIGOEDY " 9IS
S30965458 649602064007 333695364
SI40ETHEE  £AIB5IOEND9 7 934095395
SIHECHSE  BAITZHEMDS ” 334195401

)

647033055403

B43T422E08

Nov 07, 1968 (down)

Fsl [em3]

[ - . ne
ZIGAED BEEATOTIEDS
ZIB4Z42E-04 BSEDITANGENS ZOBIBGOZIOESDS
ZS6GOSZEN4 ESTETE0SEY LOBI2ZIISEDS
296SEEIEDS GEFESG2S0E.09 2.0627060RE-05
29GE7IED BEPATEI20E09 2063340005
ZITAGIEDY BETZIM2GENY  206IICZIEDS
ZI6G2IENS BETIIMEDS LOBATEHIEDS
ZIGI0EDT EOEHOBIEEDT ZIES0IHTEREAS
296GI0EDS GEETEREEA0S  2065602BIE-05
2ZSVOPR0EN4 GEGSERHHIE-0S ZDEGIGSGISE-0
SATGIEDA GECHIGISIEMS 20B5T25290EN05
2IZIIEDS BISELASOTEMDY ZG72S2IHEMDS
ZII0EDS ESEUMSCAIEDS Z067356TIZEDS
2573962604 GEBEETAIE0D 2066420650E-05
ZIVFTIENS GESEETIBENY 20BSIHRZTE-DS
ZITEEHEY BESEMCSIEAY 20B35LB6MEDS

2ITGBHEDM  GEAGKTREADD Z0T23M4I0ED5
ZIBASIEDS BEMGHEND 20T2IBNTEEDS
ZIMESEDS GEAZEOTIEAS ZOTIHSITIRESDS
230207704 GE4OS2002E-09 2074064530E-05
23209004 EEIUMG0E-09 2074E28486E-05
23T BEITLROIEAD ZOTSIHHIOE-0
23BMEMEDY BEIHTINEDY 2.0T5TSINERENS
ZS5ITENS BETU00ENY 20T6I4TTEEDS
Z3EMIEDS GETICIEES ZOTEESNEEAS
230695IE04 GEUDMAME-0S 207T455429E-05
ZITPGEEN4 GACBSETOTENY 20TS0203%5E-05
Z3BETIEDY BECSEATEEY 20TOSOBHEEENDS
Z3833CE4 BEZABEBEDS  207I2IGEDS
ZIE0EENS ESINZIEQS ZOTSFITIIEDS
299DIME08  EE2RERIIE0S 208020369E05
2991ITE01 GEIMIZIE-0I 2.050BIIEDS
ZIRHTEAY BETTIMIEDS  200WEERIEDS
2INMGIEDS BEEMTHESS  ZOBIBITIIEDS
ZSMEZTEENS EEWITOSEENS L082547356E05

20RATHTIEDS H25 554D

2 mel 2]

Gamt) (-zmq) @i -k0

r
m

m)

Yutonen

m

Fitown

BIHER 2
2

2

TP4ZBIE A

TIBZITEDE 9 3TISOMEA

€]

728BHT7EN
7B5IZ030E-10

ATIRAIHTEE DS

6E-11

732624370E-11

EI0M2TEN

BARCIISSE 03

EABOSSIE.03

5T06452E25E408

529IEND
ATATFEEIE 1D
447IBIIEND
41962384E-10

GASOTIE-09

5 HOABBITIE 0

AEADHME D

78I2ITEE

BTB0ITES 15

BATIBEE0

2
IS Ee2e
2

2IFEEELTEND

ZIFTROZ0BE D

BASIITE S

2

JEEAIGE-06

282625004E10

2

OIS325E-08

2

2

739 HIBE 08

2

z
2

7ERTHEEE 08

3 09
2HERHHZE22 GHTEITE-0D TTGNHIEE0S 2I9S5M4ITIIE-22
2 ,

BAHTBANMEDS TITIZ0ME08
7

B3ETGIIEDE

27P49ETIRE 08
ZTH2THEE08
Z67EIZE 0

ZEIETERIEN

23Z0E 10

2 z T 35I9BEHIBEDE O7sezinzE-n
) Z SOZIEHEEM  2INIEBAIEID
2 2 EALUIUEIE 08 SSTANIGIEN  22741R0E-10

282795443E-11

2 2 2BB2246E1
2 ) ZBAIZSEIEN 2T
LTS ) ZEOOTZ0SENT 2 WISEOE-D
2 6.429431EE-08 2 TEICAA0EN 2GS
. ZOTGEIMOE-0E  272462059E-11 208020160E-1D

B 2 B335 1

2 K ) ETEBIMEDE 2E5446262E-11

z z Ze2n6sEN

QINTH0IAT TATITIRAEE  14SHIOEN 212064854579 212006565458 14SMTESN 21388904 14GTOSESN  B4G2MBE01 2304M405E.05 SEESH5INELDE - ATIETIEE0E07 24267134E-12 1850660461
DI7I0I6243 TITIITECHEE  T4BNITEN 212965654579 21295665455 14B1204E01 " 2131289917 14B70I0TES  BAGZ44EED] 230491645006 5.8657IST4IENDE B B 171BTB3IIEN0T 5831I1546E.08 242671312612 1880B6046E-11
OI7I0M244 TITTECAEE  L4BIRMEN 21296754579 21235065455 L4SZMEA "2138MONM2  LHSTIDMESN  BAG264BE-01 230486133E.06 5845856563E-08 5. 1 LABTI04136E 2426T1305E-12 1580BE04EE-1
0IMTI0IMIA TITITECAEE  T4BIZIBEN 2129664679 21298965458 148122561 "2URBIH2954  1AGFIZEM  BAR2TS0ED] 2304E3FTHEDE 5E6I6IEIE08 - -L72798638E407  -1437MTIEZELT 5.EAIG676E08 242871306612 1380B6048E-1
012079096244 7O7137984E16 1401225611 212969654579 21297085458 1491292E-1 T21281692966  14GTMEZELN  S4G20HIE-D!  2004B019E.06 5995997397E-08 - AAS7IITET 5OO1G97I9E.08 242971202E-12  190086046E-11
OI7I0M244 TITTECAEE  14BB2EN 22ITOBSHETS 2I2OTIHSE  14B1230E.H T2ARBITMATY  L4ETIRG2E.H B4E2952E-01 23047PSBIE.06  5.5G6067312EA08 1 ATIHZOMENOT  -146TIRE212E 1 BAAI6ETE2E08 242871301E-12  1BB0BE0EE-H
OIMTI0IIAT TITITECAEE  1481239ELN 212971654679 21297260458 14812481 " 2131295991 L4E7IGEZEM1  BARI0BIED] Z3047SI04E.0E  BESEIISIIVEL0R - 242871299E-12  138086048E-1
012079096245 7O71I79B4EE  14G14BE-1 212072654579 21297365458  1491250E-1 T21281997004 14871393411 SAGNSESED! 230472M7E.0G 596209643E-02 LTH02E492E.07 A29TIZATE2 189066046E-11
013079036245 7I7I3TE64E16  14BI253EM 212973654579 212.97465458 IZ60E11 "ZI362098016  1487M463E11  B463296E01 230 ISI0EW06 5 886273059E+08 B 1743322321 -1 5BIMTEIES  24Z8TIZISE12  18B06B046E-1
QINTH0IAE TATIITIRAEAE  NAGIZETE-N 212075654579 21207665458 1401274E-N T21382300040  14TISO4EL  B4GI4BBE0N 2304G40TBELDG BEGEHSS3IE.08 A74345710E: AZETIZADE- 12 1.58068045E-1
DI7I0I24E TITIITECAEE  14GI27HENN  ZI2ITRESHNTI 21297765456 T4SIZGIELN "21352401054  14G7IGP4ES1  BABITE0ED] 2I04613I9EW6  5EGE4S0311EMDE B175BI2BIE06 1 ~L75252443E007 -1 242871265E-12  18B0BG04BE-1
OITI0NM24E TITITECAEE  14BI2B6E. N 2129THE54579 21297965455 14B1295E.1 "2382603078  L4STIBMEN  BABITEE-D1 230455805E05  5ASEAIIMEE-08 B1HIEIAE06 - -L75B65327E407  A4BTIGMIBET B.BA223107E08 24287T1264E-12 1580BE04EE-H
0I7I09IAT TITITLCAEE  1481295E. 1 212979B64679 21298065458 148130261 "21RB704091  1487ISE0E1 BAEIZEIEON 230AGIMMEEDE BERETOIGETELDR -11985411327E+20 42371282612 18306B046E-11
012079096247 7O7II79B4EE  14G1202E-1 212990654579 21299165458  1491209E-1 "21282805103  14871955E-11  B.462965E-01 220450291E-08 S.BEETTIEVE-DS ALTE4TI40BEDT 24267T12TIE-12 1880BG04EE-1
0170247 TITIITECIEE  1461309E.1 212981654579 21298265455 14SIGEAN " 2138290616  14872025E1  BAG0BEE-D] 230447HHEG 58SEE42407E08 AZBTIZTTE-12 18806B046E-11
OIM7TI0IIAT TINITECAEE  14BIIEEN 212982664579 21238366458 148132361 "2122007128  1487I085E1  BAG4IETEDl 2304447TEELDE 6EREIIZRIBEL08 7.39349246E06 -L7T092834E407 589261281608 242871275612 18306B046E-11
012079096248 7O71I7985E16 14913201 212999654579 21299465458 1491230E-1 " 21293108141 148721GBE-11  B.464268E-01 220442021E-08 5996993249E-08 ALTTI9E24E07 A29TIZTIE-2 18906604611
DI7I0I6245 7ITIITE6IEE  14G1330ENN 212984654579 21295565455  1481337E.1 "21353209154  14872236E1  BAG4ITOED] 2.30433265E06 5.867053671EMDE 7.93275307E«06 ALTTT06363EN0T 2426712FIE-12 188066046E-11
OITI0NM245 TITIITEESEE  14BIMIEN 212506654579 21230765455 14B1350E.H ¥ 212834117 14872076E  BAGSTEDN 2304337R2ECDG  BASTIMENEA08 7 BF202B6HE 06 2426TI266E-12 1580BE04EE-1
0173096243 7ITIITE6IEE  14G150E.N 212387654579 21298665456 1481357E.M " 21383512191  1487244TEN  BAG467IED] 2.30430395E06 58H7Z64340EA08 242671264612 18B0BG046E-1
OI7I0M243 TITITEESEE  14BIE4EN 212509654579 21290065455 T4SUTIEA "213ITMZIE  14872507E BAGSTEEDI 2304254B2E.05 5847405785E-08 5283M72286E+19 7 FAOSC5E0E06  -14B15T1300E T -L79240060E407 2426TI260E-12 1580BE046E-1
0IM7TI0IIA TITITEOEE  T4BIFFIEN  212I90EB4E7I  JIZSTIEGA6E  1481378E.M "213B3BI6229  1487I657EN BARASTTED] 230Z2TIEEDE BEETATEZIZEA0R 775055830606 -L79546793E407 242871258612 1380B6048E-1
012079096250 7O7137985E96  14G179E-N 212991654579 212.99265458 1491285E-1 21389908241 14972720E-1  B.465078E-01 230419970E.-08 59754E6I9E-02 7.72019221E-06 L7HEEIEIIE0T 9TIZE5E-12 188086046E-11
0I7I0I250 7ITIITE6OEI6  14G185E 1 212592654579 21299365455 148139261 "213B4017254  14872796E1  BAGSISOE-Dl  2I04I7ZMEE  5.857617065E-08 7.683B2652E+06 5.83321T19E08 242871263612 18B06B046E-11
017G TITIITEEOEIE  148139ZELN 212999664579 212395458 14813991 72133418267  1487I868E.N  BAGSIBIEDl  230414457E.08 BERTEET4SIELDR 7 B5945883E06 2371361E12  138086046E-11
012079096250 7O7137985E16  14G1299E-11 212094654579 21299565458 149140BE-N T21284219279  14972900E-11  B.465392E01 230470106 G.BETTSTIISE-02 - 242971249E-12 190086046E-11
0173096250 7ITIITE6IEE  14GMOGES 212395654579 21239665455 14S13EN "21354320292  1487I009EN  BAGT4BIEDN 230408345E06 58A7E28I4EE08 7 5IBTESHE06 24287124TE-12 18B0BG04BE-1
013079096251 TATIITEESEIE  14BM20E.M 212397654579 21230065455 14BM427E.H "2ARB45227  L4BTIMOE.H BARSESEE-D1 230403433E06 5847369200608 ENE2047640E 13 7537I3206E-06 242671242612 1580BE04EE-1
013079036251 7.37I37865E16  14BWZTES 212399654579 21239965455 1481434E.1 "2I354623330  1467I219Ee1l  BABSTETEN 23040067TEDS 5888039632E408 507ER53TEDE. “182000716E07 242871240E-12  1880B6046E-1
070252 TITNTEESEE  A4BMHEA 213000654579 2UR0015455 14514451 "21304525365  14873060E  BAESII0ED1 230395165E.06  SASEISMHIE08 18261H35E07 ETIZA6E-12 18B0BB046E-1
0IM7TI0IIEL TITITLOEE  148MAGELN 212001654679 21300265458 14814651 "213 84926368  14873430E1  BAGRDNIE-Dl  230392410E.08 5833I00IIEL08 5.89386TPELDS 242371234612 183066046E-11
012079096252 7O7137985E-16  149MESE-N 212002654579 21300365458 1491462E-1 21395027380 14973500E-1  SAGGI92E01 2.30399654E.06 5.29RI21950E-08 GOIG25E0294E19  T.IGBIBEEIEDE  -LAGMETTIEE! 9T1232E-12 188086046E-11
0I7I096252 7ITIITE6IEE  14GMEZEN 213003654579 21300465455 148146941 "2URBTIZEI9T  1467ISTIES  BAG629E01 2.303B6BI6E06 58683178508 “4BI4BEETIE AT 242871229E-12  18B0BG046E-1
0IM7TI0IIET TITIITEEOEE  14GMEIELN 21300454579 21300565458 1481478 "ZI3S6229408  14E7IE4IEM]  BAREIIED] 2303BAMIEDE BESRMEZIVE.DR 4. 7.325425236406 13384154E407 242871227E-12 138086048E-1
012079096253 73713798596 149MTEE-N 212005654579 21300865458 1491487E-1 T21285330413  14BTIVMELN  B4GE496E01 230281287E.-08 5999592650E-08 4+ LAGTETHORE- 242971225E-12 190086046E-11
013079036253 737137865616 14BMBIESM  213.006654579 21300765458 490E11 " 21385430931 14873781E11  B466597E01 23037B63IIE06 S88860I0BIE0E 242871223612 18B0BE046E-1
Nov 08, 1968 (up)
-y i

Im] [m2] m [Rs] [Rs] m Fs] m] Rs] [eima3] ml m2] [m2] m2] m m1 m2] m1 Im] Im] ™ 8]

A o L [ Gem)  (-2m@) (1 -RY Tup Yip ) Tup Yup e B Py z
01307300000000 7 37132440000E45 12800000E11 184.0376127 194 0376127 12800000E1 "1534588205 127897444511 05767322 1363900806E405 4.02555734E.08 5897485  TISGE.2  SH025ME1  L1IGTASHEE0  LZP444IPIEWN BF05426E.210  11M88533E.0 1Z7O1PA3IES] 4030BITENE 2 4291607IE-12  185729856403E-11
0307300000024 TITII24400ME-1G  12900000E-11 194.037612F 1940266127  12799930E-11 71934579295  127596TH4E-11 0.5TETR42 J.070035205E-06 402550192609 02712E+21  112654261E-10  1.274937216E-11 5.F05G0IE.21 1138930910 1270910530E11 0301042608 242916062612 195729886712E-11
01307300000043  737132440027E96  12799930E11 184.0366127 1940356127 1279966101 "153.4568365 127596064Ee11 05767762 3ITNOGIE0SES06  4.02544650E08 5602830421 113653974E+10  1274930259E411 5FOST7IE«21  113488024E+410  1270303628E+11 4.0300488E408 2.42916085E-12  185723861016E11
0130730000007 737102440041E-16  12799951E-11 194.0956127 194.0296127 12799791 T199.4559444  127595374E11 05767683 RI70129006E-0E  4.02509107E-09 E.G030BGE.21  113653667E-10 12749200001 E.FOS95SE.21  1AMEFP40E.0  1.270996726E.11 4.0299904E.09 242016090E-12 195729863319E-11
01307300000057  7.37132440066E-16 1279979111 184.034E127 184 0336127 127997226411 "183.4548624  127094EE4E1 057ETE03 TITIM07EL0E  4.02533565E.03 G.E03246E:21 113653401410 1274316344E.1 GTOEITIE21 1134874556410  1270333826E411 4.0299379E 03 242916091E-12  125729865623E-11
0130790000012 737I32440068E-16 1279872211 194.0336027 1940326127  12799652E-1 T1834530604 1275330ME.H 05TETERI BAT0220810E.06  4.02528023E08 B.A0325E.21  1136GAIMED  1274900387E. BFOBI0TE.21  1134GTITIEVO 127088202341 40238825608 242916034E-12 18572386 TA26E-11
0130790000070 7.37132440096E-16  12799563E11 1840316127 1940306127 12799513E11 " 1634516763 127592614E-11 05767364 3370313617E.06 402516938608 56037SIE21  113652540E410  1274835473E+11 5FOBE59E+21  113486602E 410 1270BBINIES1 #0297716E08 242916I00E-12 1857298725331
01207900000194  7.37132440M0E1E  12799513E-11 194.0306127 1940296127 12799444E-11 T183.4509947  127501925E-1 05787284 3070960022605  4.02511296E.08 5.603959E-21  113652254E-10  1.2749095%E-11 5.706825E.21  113496319E.10 1270962219611 4.0297162E08 2A290100E-12 18572997 487E1
01307900000218  737132440123E-16  12799444E.11 184.0296127 184 0286127 1.2799374E.11 "183.4498922  127591235E.1 05787204 3370406428E.06  4.02505854E.08 GE04137E21  113651967E410  12748EISG3EN  S70701Es21  113488033E+10 1270855316Es11 4.0296608E+08 2 42916106E-12 13572987 7IEN
0130730000243 737102440137E16 12799374E11 184.0286127 194 0276127 1.2799304E-11 "183.4489002  127590545E.11 057B7I2E 3370452835608 4 D2500312E08 5B04016E-21  113651680E-10  127487T4602EM1 5 707187E-21  113485749E 410 1270B4B414E11 4.0296053E08 2 4299B109E-12 18572987 9444E-11
0130700000267 7.37132440161E-16  12799304E.11 184.0276127 184 0266127 127992366411 "183.4479032  127083805E11 05767045 3370499243E.08 4.02434770E.038 GE04430E:21 113651394410 127486TE44EN EFOFIBIEL21  113485464E410 1270847512611 4.0295439E08 Z4231EN2E-12  186729881748E-11
01307300000292  7ATII2440164E15 12799235611 140266127 14 0256127 127990SELH T B344BI62  1275B3165E.H 05TBE3E5 3370545652506 4.02483228E.08 5G046TIES21  L1365HOTESI0  1274860GE7EL 5FOFSI9E.21  113485180E 410 1270B3461IES1 4.0234345E408 242916H5E-12  185729864052E-11
Q1207900000316 TITISA40TTEE-1G  12799168E-11 194.025612F 1940296127 12799096E-11 " 1924459241  127599475E-11 05786906 2I70992061E-05  4.0248687E-08 GE04949E-21  1I3650S20E-10  1274853730E-11 S7077ISE-21  1IM4S4895E.10  1.270827709E.11 4.0294390E-08 242916M8E-12  1.85729986255E-11
01307300000340  737132440192E-16  12793096E11 194.0246127 1694 0236127 1.2793026E11 " 1634443321  127967765E11 05766806 3370638472E406 402478 MOEDE 5.605027E+21 113650533610 12748467736+ 5707891E21  1134B4B1ESI0  1270820807Ee11 4.0293836E408 Z42916IRIE-Z  185729886653E-11
0.1307300000764  7.37132440205E-16  12799026E-11 194.0236127 1940226127 12799957611 T 194439401 127597005E-11 05786726 3.070694887E-05 4.02472603E-08 5.605205E-21  113650247E-10  1.2749399%E-11 5.70S069E.21 112484326E.10 1270813905E-11 40299262608 2 A299124E-12  185729990963E11
01307300000383  737132440219E-16 12798957611 184.02Z6127 184026127 13798887611 "183.4429430 127038406E11 D5TEEEAF TITNTHZINELE 4 DZAETORIEDD 56053836421  113643960E+10 1274332859641 6.F0S244E+21 1134840426410  1270307004E+11 4.0292727E408 242916127E-12  185729893267E-11
DH07I00000413  7ITIHM023IE6 12798887EA1 1940216127 1840206127 1279861EH T 134413560  127585PI5E-H 057RESE7 3.070777708E.06  4.02461520E-08 5GOBS6IE21  113643673E410 1274825902611 5FOS420E+21 1 1348375EE 10 1270600102E+1 40232173E408 2 4291130E-12  1857236355FIE-11
0130730000046 737132440260E16  12798745E11 1840196127 1840186127  12798679E11 " 1634399719 127564335611 05766408 3.370870536E06 4.02450436E408 5605ITFE21 113643100 1274811988411 5.FOBTTZE21  113483183E410  127078629BEe11 #02910B4EW08 2 42316137E-1: 572390017 9E- 1
0.1307300000496  737132440274E-06  12799679E11 104016127 104016127 12799609E-11 T183.4309799 127599G45E 05786328 RIT0IIETIE-0E  4.02444595E-08 E.G0B09SE.21  119648910E-10  1274905030E-1 5.F0S948E.21  11ME2904E.10  1270779397E.11 $.0290510E.08 242916140E-12  195729902483E-11
0107900000510 7371324402889 12793609E11 1340176127 1840166127  1.2798639E.11 "183.4379879 127682965611 05786248 3.370963370E0E 4.02439353E.03 G.E0BZ73E+21 1136485266410  127479R0FIEN  5709124E+21 113482620E+10  1270772495E+11 4.0239956E403 242916143612 185729904 787E-11
01307300000534  737102440301E-16  12798539E11 1840166127 1840156127 1.2798470E-11 "183.4369958 127582265E.11 05786163 3371009788E.06  402433812E-08 5B0B45TE21  113648240E10 1274791MBEM 5.709300E+21 113482335410  1270765593E11 40289402608 2 4299B146E-12  185729907091E-11
01307900000559  737132440316E-16  12798470E-11 1840186127 184.0ME127  12798400E11 "1834360038  127581678E.11 05786089 23710S6208E.08  4.02428270E.08 5.G0BE29E.21 113647953610 1274704150E.11 6.F0S47EE.21  113482050E.10  1270759692E.11 4.0239947E.08 242916149E-12  195729909295E-11
0130730000058 7I7132440029E95 127984 00E11 184.0MB127 1840136127 1279833ELH " 183435018 127560885E1 057B6003 337HO2BZEE.06  4.02422729E.08 5.G0BB0TEW21  113647BEEE10 1274777202601 5FOIE52E.21  11348176BE0 1270751730E1 4.0285230E 408 2 4291B162E-12  18572391TO0EH
0307300000607 7371440342616 1279932011 1940136127 1940126127 1279926111 " 1924340197  1275B0N95E-M 05785930 2.371MO046E.06  40241712GE.08 B.GOG9ESE.21  1I3G473FOE-10 127477024561 B.F09529E.21  1I49MG2E.10  1270744898E.11 4.0207729E.09 242976156E-12 1987299M004E-11
01307300000632  7.37132440356E16  12798261E0 1 184.0126127 1640716127 12798192E01 "153.4330277 1275795056011 05765850 337M95467E06  40241I647EDS 5B07IE3E21  1136470393E410  127476328BE+1 5710004E21  1134BM19BEVI0  1270737986Ee11 40287T1B5EWE 2 42916158E-12  185729916306E-1
0.1307300000656 7371324007066 12799192611 1940116127 1940106127 12799122E-11 "199.4320957 127579I5E-N 05785770 2.I71241999E.06  4.02406105E-09 SE07I4IE-21  119646B0BE-10 LZ7ATEEITE-N GTI0IR0E.21  113480912E10 12707H085E11 4.0286600E-08  242916161E-12 1957299196 EN
0130700000680  7.371324403836-96 12798122611 1840108127 184 0096127 12798053611 " 1834310436 12767E125E.1 05725691 3371883126406  4.02400564E.08 GE07519E21  113646619E410  1274749373E+11 5.7I0356E-21 1134806829410 1270724183611 4.0286076E+08  242916164E-12  185729920917E-11
01307300000704 7 37132440097E95  12790053EA1 1840096127 184 0086127 1279798361 T BRAI00516 127877435511 0578560 3ITII4TIGEA06 40239502308 BAOPEITE21 113646232610 1274P42416E11 5TIOS32E+21 113480344410 127O7IF2GIE] 4.0285522E 08 2 4231616TE-12  185723023221E-11
01307300000753  737132440424E06 12797913601 184.0076127 164 D0BE1Z7  1.2797844Ew11 " 1834260675  127576055E11 05765452 3I7TMZTIE6E.06  402383341E-08 5.60B053E+21  113645B539E+10  127472B502E+11 57I0BB4E+21 11347TIFTSES0  1270703478Ee11 #0284410E408 29291617312  185729927H30E-1
0130730000077 7.37132440438E96 127979 44E-11 194.0066127 1940056127 12797774E11 T1B0.4270755 127575365E1 05785372 2.I7MTA0NE.06  4.02379400E-08 5E0829IE-21  113G4E372E-10  A2T4F2IG4EEN BTMOGOE.21  1I347949IE.0  1270696576E11 L0209659E-08 2420061TRE-2  185729930134E-1
0130700000202 7.37132440462E96  12797774E11 184.0056127 184 0046127 1.2797705E.11 "183.4260835 127674E7EI1 05785292 TITIH20M40E.0E  4.0237220E.03 G.608403E+21  113645086E+10  12747MGSZEN  GTNZIEE21  113473208E+10  1270B33674E+11 4.0283305E408 2429161TIE-12 1857299324 39E-11
0130730000826 7.371324404B5E-16  12797705E11 1840046127 194 0006127 12797635611 " 1834260814 127570985E.11 05785213 371GEESEBEL06 4 D20B7IIBE-08 GGOBSETE-21  113644799E+10  1274707631EM  S7NMSE.21  113478922E410  1270B82772E411 4.0262751E.08 242916182612 185729934744E-11
01307900000850 7371324404791 12797635611 1840036127 194 0026127 12797866E-11 V1834240994 127673205611 057E5I3 2371613299E.06 4 D236TFFVEADS 5.G087ESE.21  113644612E.10  12747006F4E.1 S7N589E.21  113479638E.10 12706758FIE11 40282196608 2429716195E-12  185729937048E-11
01307300000875 7 37132440493E95 1 2797566E11 140026127 1840016127 12797496E11 T 1534231074 127572605511 057B5053 3ITISITL0E.06  4.02356236E.08 56083436421 1136442256410 L2T4EIITIEELN  STHTESES21  113478353E410 12706639631 402816426408 242316168E-12 185729939353E-11
0.1307300000299 7371244050716 12797496E-11 1940016127 1940006127 12797427611 " 1924221153 127SFIOGELN QSTE4SF4 2I7TMTOGIS9E-06  4.02350596E-08 BEQ9I2IE-2]  113643939E-10  1274686TSOE-1 S7NSHIE-2]  1IM7FE0E9E.10  1270662067E-11 $0291089E.08 242906191E-12 1857299416581
01307300000323  7.37132440520E06 12797427611 B4.000B127 1639996127 12797357611 " 1834211233 12757122541 05764894 3371752591E406 4 02345155608 56032396421 1136436526410 1274679802E41  STIRNTESR!  11347FFE4E10 1270655165Es11 4.0280534E408 2 42916194E-12  185729343362E-11

DOI: 10.4236/jhepgc.2021.73066

1156

Journal of High Energy Physics, Gravitation and Cosmology


https://doi.org/10.4236/jhepgc.2021.73066

	Redshift Anomaly of the 2292 MHz Radio Signal Emitted by the Pioneer-6 Space Probe as Multiple Interactions with Photo-Ionized Electrons in the Solar Corona
	Abstract
	Keywords
	1. Introduction
	1.1. Observational Data
	1.2. Pioneer-6 Space Probe

	2. Orbital Mechanics
	2.1. Orbital Motion of Earth around the Sun
	2.2. Orbital Motion of Pioneer-6 around the Sun

	3. Electron Distribution in the Solar Corona
	4. Geometrical and Physical Parameters
	5. Interactional Redshift Contribution
	5.1. New Tired Light 
	5.2. Computational Method Applied

	6. Gravitational Redshift Contribution
	7. Total Redshift Calculation
	8. Conclusions
	9. Discussions
	Conflicts of Interest
	References
	Appendix A
	Appendix B

