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The cosmological displacement of spectral lines observed between different naticeable cosmic objects and
Earth depends witially on the relative speeds between them. The present model sets out to evaluate the value
of the Hubble constant Hy by taking account of the behavior of variable electric and magnetic fields, which
shapes electromagnetic transmission to produce a spectral red-shift. Application of the model to a sampling of
galaxy and quasars leads to a surprising relationship between the CMB, CIB and the cosmological red-shift, as
well as to the discrepancy in the conventional distance to quasars
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1. Theoretical Introduction

1.1 When propagation of electromagnetic radiation exhibits a
spectral line displacement, it is also exhibiting an energy varia-
tion. The line displacement 2z, and the energy vanation AE can
both be expressed in terms of observed wavelength A and the
emitted wavelength A . The expressions are:

zp=(A=A)/%, . AE=-hAv=ch(1/A_~1/X)=chz, /]

1.2, Let us consider the variable magnetic and electric fields compo-
nent of the electromagnetic wave and the associated frequency of
wave transmission v . The existence of a variable electrical field
defines a term in the Ampére-Maxwell Law with magnitude of
current mtensity: |

E-?j—t'(ﬁSE-dS

It is deduced from Gauss’s Law by differentiating the electrical

charge existing inside a Gauss surface S with respect to time
that:

| d |
E dS=gl/e ; dgldt=]=¢e—@ E-dS
(ﬁs i ¢ dz(ﬁs

So in vacuum, where there are neither charges (p=0) nor elec-
trical currents ( j=0), the Ampere-Maxwell Law presents the
well-known form:

@Lﬁ-m:ugeﬂ%ggsﬁ-ds

With the above intensity, a photon viewed as a vacuum perturba-
tion will appear analogous to a nanocircuit, which is character-
ized by frequency v and self inductance L that acts against the
magnét:n: feld c!iange. The existence of L is supported by the

vacusem mpedance Q, = Juﬂ /€, and a variable magnetic field.

1.3 The energetic change AE can be associated with the work
done between emission time ¢, and reception time ¢_, defined as

f=2_
"I*Z-dt

=z,

W=

where Z is impedance, which can be expressed in terms of oh-
mic resistance R, inductance X, , and capacitance X,, as

72 = 111'2+(.?{L ._}:E}E . Invacaum, =0 and XE.:-IL

i
7, =X, = L,2nv, AE= _[u (2n / I Lyodt = (ch 1 D)z,

(1.1)
& L, & I = constants, Z, = (2m£.ﬁ1§ /. ch)D

where D is the distance covered by the electromagnetic wave in
vacuum in the time ¢: D=¢t .

2. Calculation of the Hubble Constant H,

The displacement of a spectral line is defined by Hubble’'s
Law in the form Z = H D /¢ . Applying the result of the expres-
sion [1.1] to Hubble’s law,

L.I% = sH

ola (2.1)

l']
A correspondence is observed between the expression (2.1) and
the light quantum energy equation ¥ = Av, and more concretely
with: 2L - I* = E, .

[f we want to calculate the value of Hubble’s constant, we

will first have to study the energetic term of Eqg. (2.1) and con-
sider some premises;

1) The magnitude I, =%, %(;f”SE'dS must be related to inher-

ent vacuum properties.
2) Vacuum self inductance L; appears as consequence of the

variable magnetic field involved In the electromagnetic transmis-
sion, and of the vacuum impedance Q, = Jpﬂ-." €y, -
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3) We can apply the energy equation for a harmonic oscillator as

it corresponds with the oscillation in an electromagnetic wave

and even on emission Sources.
1 R

EH-=IH+EJ?W- for n=01 2, ..,n
These three premises are developed as follows:

- In the same way as the impedance is assigned to the vacuu-

mas an attribute, we assign the Flanck length and the Planck

fime:

Qy =/l /&5 x‘P=JGMc3 . tP:JGh.ch

- We identify Q, =X, =
vacuum self-inductance

Lu =ﬂ0rP [ 2%

It is possible to define the electrical ¢

Jrin ke ,fﬁun’uﬁ Jr” =9 ~Nrik oy

qz fcingum.cg, which for g=e and m= m, vields the classical
radius of the electron, and by taking A to be the Compton wave-
length & /me. Becawse the electric charge g,; appears by equat-
ing two spatial parameters, it will be namad "Unified charge'.
Then:

Ly2nv, =2n- L, [t . making the

(22)

charge from g=

defining r=

d .
€ 5955 E dS=1,=qyel A, (23)

- Weevaluate £, = (n e‘-%)'-EI_ . The displacement 2. and the
constant H, then follow from Egs. (1.1), (2.2), (2.3):

Z = (n+ XQurpap | hAGID = (n+S)dnxp (WD (24)

H, =(n+; ) (£2 ;chg / hl,i) ={n+ .—;H‘im‘pﬂ / lﬁ} (25)

Now we must anly choase the value for ';Lﬂ . Let us consider
initially that this wavelength could be a collateral effect of the
electromagnetic transmission and of the spectral displacement
due to the mechanism described above, displacement across the
space-time. The most suitable value to be used is the associated
te 'black body” wavelength observed as microwave background
radiation that floods the Universe,

The Wien law tells us -lm

2:898 107 mIK with T'=2.728°K [8], which implies A___ =

from the relation A __T'=

Ao =1.0623x10"m . We use this value, and consider the pos-
sible values for the quantum number 2. The calculated value for
H is then not unique. The values given in Table 2.1 are ex-
pressed In (Km s1)/Mpc units, The source of constants is
CODATA 2002. [7]. Note this H; values might vary substan-
tially because of possible new measurements in CMB tempera-
ture, and slightly due to revision of constant’s values. In any
event, two adjacent points present a constant difference of 4,17
(Km: s-1)/Mpc.
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Table 2.1

n Hylkmsec™ /Mpe) n  Hy(kmsee™ /Mpe)
0 2087 14 60,512

1 52860 15 64,685

2 10,433 16 68,858

3 14,606 17 73,031

4 18,779 18 77,204

5 22953 19 81,378

6 27,126 20 85.551

7 31,289 21 89,724

8 35472 22 93,897

9 39,645 23 98,070

10 43,819 24 102244

11 47,992 25 106417

12 52,165 26 110,590

13 56,338 27 114,763

The values calculated for n=13...19 are highlighted, This is
because red-shift periodicities have been observed that corre-
spond well with the hydrogen atom quantization in orbitals for
the interval n=13 to n=19. Using Equation (235) for this in-
terval, H, =[56.34,81,38] (Kms')/Mpc (limited by dashed lines
in Fig. 2.1) that are in perfect accord with the most accurate ex-
perimental values measured in recent times. Observe the wide
coneordunce with data tested in year 2000 and later.
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3. Applications

The self-inductive model has been developed for any source
emiting electromagnetic radiation into the vacuum. Let us now
apply it to cosmic-size sources, galaxies and quasars, to seek pos-
sible differences in the value of Hubble's constant, and in case of
confirmed differences, to extract an underlying distinctive pa-
rameter. Some authors support the linking of certain quasars to
galaxies in contradiction to the believed distances to the quasars.
Their hypothesis provides a good tool for researching a possible
distinctive parameter, which must then be corroborated by ex-
perimental observations.
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TABLE 3.1, EXPERIMENTAL REDSHIFTS DISTRIBUTION [3]
GALAXY | QUASAR z nlz
1|NGC 622 D018 |UBY 0,81 D,0188
2 8501 146 | 0of2a
- 3[NBC 470 0,008 |88 188 | 0,0048
4 88D B T 15 | 00088
5[NGC 1073 0004 |B8S01 1.84 0.0021
8 ) BS02 0,60 0,0067
7 RSO 1.40 0.0029
8| NGC 3842 002  [Q501 | 034 0,0588
a N Q802 0,85 0,0211
10 - Q503 220 | 00081
11|NGC 4319 00057 [MARK 208 0.07 0,0814
12|MCG03-3485 0,018 |PKS-1327-208 %17 | 00154
13|NGC 525 G.0083 |BSCE S 0.0085
143C 303 014 TOVHC 157 | 00esd
15[1C 240z 0.0667 |0B44+31 ~ 1.83 0.0364
{6[0024+30 GU287 |COMPACT SOURCE | 202 0.0132
17[NGC 520 000758 | - . 077 | 00088 |
18 | . 067 00113 |0
19 X1 0.0036
20 | . | a7 00108
(2f 2y
0,089 1,70y m

Consider the redshift information in Table 3.1, taking into ac-

count the probability of association [3]. Applying the model
with the association of the parameters " D : distance covered by
the electromagnetic wave’, ' n, quantum number of the harmonic

oscillator’, and ‘ z, experimental redshift” to each source yields:

85

A
A

1) Galaxy: D;; n,; 2z, ;
2) Quasar: Bz_; p =Moo

Application of Dy = D, , n, =n, toEq. (2.4) gives:

5 = Aoy = Ay, -CMB=1062310% m.

Rgi 293

Moz = Morv%y ! 25 (3.1)

Note that Eq. (3.1) resembles other elementary equations: g =
vr /A -q; rest mass mﬂ__‘\/FﬂjFU'm'pf F qE.flz-QrtEu_;

el
My = Jeh /G ; Fy= ¢ 1G; A =Compton wavelength.

The first information to emphasize is that the values 2, cal-
culated according to Eq. (3.1), that appears directly from the ap-
plication of the model, transforms the value of the wavelength
that relates the CMB A, with the cosmological red-shift, in val-
ues whose distribution coincides in a surprising way and with
great accuracy, with the experimental distribution of wave-
lengths that shape the Cosmic Infrared Background (CIB) whose
measurements are reflected in Figures 3.1 and 3.2, coinciding in
turn with a wide conformity, the average value i:m with the

maximum experimental CIB value:
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Figure 3.6. The number of samples obtained for H, values experimentally measured between year 1996 and the last update of the sourcel'],

are represented on the axis of ordinates. Experimental values of the Hubble constant, in spite of experimental errors, agglutinate around the
predicted ones by the model, forming domes around the values with peak points just in theoretical determinations or insinuating this
statement. This representation will be indicative of any global pattern about Hubble constant behaviour, increasing accuracy by becoming
larger the data accumulation despite the existence of inaccuracies according to experimental measurements. In fact, the existence of the an-
ticipated pattern by the model is peeked on graph in which Ho insinuates multiple possible quantized values separated 4,1 Km-s/Mpc (see table),
which closely coincides with the model predicted value 4,17 Km-s/Mpc.



Septentber/October 2004

STATISTICS for Ho {Kmvg'/Mpc)

454647 48,45
49,50,51,52,53 34
54.85,56,57,58,59

-

£9.60,61
61,62,63,64,63,66
66,67,68,69,70,71,72
72,73,74,75,76
76.77,78,79,80
80,81,82.83
83,84,85.86

4. Conclusions and Interpretations

This Secton relates some points that synthesize the informa-
tion obtained from the rest of the paper. These follow:
- Every emission source (electron, galaxy,...) could imply an oscil-
lator with an energy state E, = f(n,v,)=hH, , generally with
values n €[13,19] for cosmic objects; depending on the source.
- Ay is a wavelength that appears in the model to connect the
intrinsic ¢osmic red-shift with cosmic backgrounds. It is a con-
stant value during all the trajectory of the electromagnetic wave,
but it depends on emission sources. The electromagnetic radia-
tion for any interval transmits from the emission sousce along all
the trajectory through the vacuum structure a constant value

o | - , o,
'%_E@SE“{S"‘?{;““‘_B 50 that lﬂ is observed as cosmic

backgrounds. An intrinsic cosmic red-shift appears from the
vacuum parameters and from the electromagnetic waves trans-
MISSION Process,
- Hy = fin, o), and it is proportional to a vacuum constant:
V=iq, X6 qﬁ] [ h . From the consideration of the assoctation
that leads to the surprising relationship between the CIB and
quasars, it seems that the distinctive determinant parameter
would be A;. According to the application of the model, A; for
galaxies € CMB, Ay =4y, =4 (CMB); A, for quasars € CIB,
kg = Ay € (CIB) so that Ry = M sy (CIB) (See Figs. 3.1. and
3:2) whichimply v o =H; . >V ataxy = 10 galazy -
And as a general conclusion and interpretation, the CMB and
CIB would be reinterpreted as the "hoise’ produced by vibration
stales related to the cosmic objects included in the Uniyerse.
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CORRESPONDENCE

Gravitational Red Shift isn’t a Consequence of GRT

The usual deduction the gravitational frequency shift in gen-
eral relativity theory (GRT) is based on invariance of the metric
form ds” =‘.gﬁ.(t_b}x‘xj (see, e.g, [12]). Here i, /=0,1,2.3, g, is
the metric tensor; @ is the gravitational potential. But, as was
mentioned earlier in [3], this is not a correct procedure.

Strictly speaking, the behavior of characteristies of an arbi-
trary wave process is defined by the ‘wave interval’ squared
x* = g7 (D, where the wave d-vector k; =(v,ke), k=1/4.

For example, the relation between values in the absence of and in
the presence of a gravitational field is defined by the equation

n'K,K j=K = g"(®)kk, (1)

where 1Y is Minkowski's tensor. ‘Since for light ds® = x* =0, it
fallows that both the left and right sides of Eq. (1) are zero. And
this means that, strictly speaking, there is no direct relation be-
tween the corresponding wave characteristics of Light, In other
words, the known equation for the frequency v b of photon emitied i
a gravitational field,
vd_:u(uwcxﬂ'l , (2)

dogs not follow from GRT!

As was ascertained recently [4], Eq. (2) is the consequence of
the energy conservation law as applied to thé photon emission in
a gravitational field

M*c* + M*®=Mc* + MO+ by, (3)

(Strel’tsov’s equation; at one time the author underestimated the
impartance of this result). (continued an p. 97)



