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Theoretical Calculation of the Hubble Constant
and Relation to CMB and CIB*
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The cosmological displacement of spectral lines observed between different noticeable cosmic objects and

Earth depends initially 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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background (CMB), cosmic infrared background (CIB), cosmological redshift, galaxy redshift, quasar redshift.

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 z . and the energy variation AE can
both be expressed in terms of observed wavelength A and the

emitted wavelength ke . The expressions are:
2,=(A-A)/A, , AE=-hAv=ch(1/L,—1/A)=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 Ampeére-Maxwell Law with magnitude of
current intensity:

s-icﬁ E.dS
dtJs

It is deduced from Gauss’s Law by differentiating the electrical
charge existing inside a Gauss surface S with respect to time
that:

cﬁE.dszq/g ; dq/dt:l:gicﬁ E-dS
S dt Js

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

d
B dl=p¢ —cﬁ E.dS
4>L oo 37 T

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
magnetic field change. The existence of L is supported by the
vacuum impedance Q) = "“0 /&, 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

t=

t
W= "1?Z.dt

t=t
e

where Z is impedance, which can be expressed in terms of oh-

mic resistance IR, inductance X;, and capacitance X, as

z% = R2+(XL —XC)Z. Invacuum, R=0 and XC =0,

t
Zy=X, = L,2nv, AE = J'O @n | MI2Lcdt = (ch/ M)z,
(11)
- _ 2
= LO & ]0 = constants, Zz = (21tLOI0 / eh)D

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

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,

2 _
L2 =#H, 2.1)

A correspondence is observed between the expression (2.1) and
the light quantum energy equation E = hv, and more concretely

with: 2nl. - I’ =E, .
o "o L

If we want to calculate the value of Hubble’s constant, we
will first have to study the energetic term of Eq. (2.1) and con-
sider some premises:

1) The magnitude I, =¢, 5;@ E-dS must be related to inher-
S

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, = "”0 /g, .
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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.

EH=(n+~;-)hv for n=0,1,2, .., 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 Planck length and the Planck
time:

Q, =iy /€, xp=NGhI® | tn=GhIS .

- We identify Q,=X,; =L,2nv,=2r-L,/tp, making the
vacuum self-inductance

Ly=Qytp/2m 2.2)

- It is possible to define the electrical charge from g=

Jam-h-Jeo ing Nrin=q, Nr/x, by defining r=

q2 /41t50mc2 , which for g=e and m= m, yields the classical

radius of the electron, and by taking A to be the Compton wave-
length h/mc. Becawse the electric charge g;; appears by equat-
ing two spatial parameters, it will be named “Unified charge’.
Then:

80%¢8EvdS=IO =gyl 23)

- Weevaluate Ey; = (n+2)- Ey . The displacement Z and the

constant H, then follow from Egs. (1.1), (2.2), (2.3):
Z = (n+3XQ xpq2 1 BAZ)D = (n+ 2)Anx, /A2)D  (2.4)
2 0" PiU 0 2 P 0 .
H =(n+50Qx,0q% 1 hA2) = (n+1)dnx,c/22)  (25)
0 9/ 0T PTIU [4 2 P (] il

Now we must only choose the value for }»0. 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
to ‘black body’ wavelength observed as microwave background
radiation that floods the Universe.

The Wien law tells us A from the relation A___T =
max max

2.898-10°mK with T =2.728°K [6], which implies A__ =

max
7&0 =1.0623x103m . We use this value, and consider the pos-

sible values for the quantum number n. The calculated value for

H,

pressed in (Km s1)/Mpc units. The source of constants is
CODATA 2002. [7]. Note this H, values might vary substan-

is then not unique. The values given in Table 2.1 are ex-

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-s1)/Mpc.

Vol. 19, No. 5
Table 2.1

n H (km sec”! Mpc) n Hy(km sec”! /Mpc)
0 2,087 14 60,512

1 6,260 15 64,685

2 10,433 16 68,858

3 14,606 17 73,031

4 18,779 18 77,204

5 22,953 19 81,378

6 27,126 20 85,551

7 31,299 21 89,724

8 35,472 22 93,897

9 39,645 23 98,070

10 43,819 24 102,244

11 47,992 25 106,417

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 (2.5) for this in-
terval, H, o€ [56.34,81.38] (Km-s-1)/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
concordance 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] Equation [3.1] 1) Galaxy: D; ny; z;;  hy=hg =1 CMB =1.062310 m.
GALAXY T 3 QUASAR [ =z 2l 2 Az Az (M) max
1|NGC 622 0,018 jUBA Y] 0,0198 |0.89 X B Do n: oz _
: n,; z A= .
2 BSO1 1,46 00123 [1,44 117,95 ) Quasar r2r T2y 0 }‘02
3[NGC 470 0005 |68 1,88 0,0048 1,87 738 Applicati _ P
. . : . cation of D, = D, = t . (2.4) gives:
4 68D 1,53 0,0059 |[1,52 81,47 pp 1 2/ T =7y 10 Eq. 24) gi
" 5|NGC 1073 0004 (6501 184 00021 |1,94 4824
3 8502 0,60 0,0067 0,60 86,74
7 RSO 1,40 0,0029  |1,39 56,78 Ao =Aq\2 /2y (3.1)
8[NGC 3842 002 |QsO1 0,34 00588 |0,320 357,65
g Q502 0,95 00211 |0,93 154,13 N
i 4503 355 50087 1218 o120 Note that Eq. (3.1) resembles other elementary equations: g =
11|NGC 4319 0,0057 |MARK 205 .67 00814 006 303,13 ) _ 2 442 .
12[CG03-3465 0,018 |PKS-1327-206 77 00154 1,15 131,78 \/r /'\-qy; rest mass mg = \/Fel 1By My, Fy= qy/ A\ dney;
13|NGC 529 0,0083 |BSO#1 0.9 0,0086  |0,95 98,78 .
14[3C 303 014___[UVHC 157 00892 _|1.43 317220 mp = ch/G; F; =c”/G; A =Compton wavelength.
15[1C 2402 0.0667 |0844+31 183 00364 |1.76 202.81
16[0924+30 0.0267 |COMPACT SOURCE | 2.02 00132 [1.99 12213 The first information to emphasize is that the values }‘02 cal-
17|NGC 520 0.00758 - 077 00088 [0.76 105.40
18 - 067 00113 |066 1299  culated according to Eq. (3.1), that appears directly from the ap-
;3 - 3;; g-g?g: 2-;:’ 1:57 plication of the model, transforms the value of the wavelength
- ) X 0. 0
@7 Zymn Average that relates the CMB }‘01 with the cosmological red-shift, in val-
0,089 134,70 4 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:

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 on with the

maximum experimental CIB value:
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Figure 3.1. Cosmic
Infrared Background
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represents the distribu-
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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 sourcell],

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.
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STATISTICS for Ho (Km-s"/Mpc)
Source: Harvard-Smithsonian Center for Astrophysics.
Model
John Huchra.
Pfc ak p o'mts Peak points
ormation .
. Average difference Ho values
(Experimental Ho N.N-1
values) ?
1 43,4445 440 43,8
2 45,46,47,48,49 47,0 3,0 48,0
3 49,50,51,52,53,54 515 45 522
4 54,55,56,57,58,59 56,5 5,0 56,3
5 59,60,61 60,0 35 60,5
6 61,62,63,64,65,66 63,5 3,5 64,7
7 66,67,68,69,70,71,72 69,0 5,5 68,9
8 72,73,74,75,76 74,0 50 73,0
9 76,77,78,79,80 78,0 4,0 772
10 | 80,81,82,83 81,5 3,5 81,4
11 | 83,84,85,86 845 3,0 85,6
AHo | 41

4. Conclusions and Interpretations

This Section 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,vy)= hH0 , generally with
values n €[13,19] for cosmic objects, depending on the source.
- A, is a wavelength that appears in the model to connect the
intrinsic cosmic 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 source along all
the trajectory through the vacuum structure a constant value

eo—dd—tCﬁ E-dS:ch/7L0 so that )»0 is observed as cosmic
S

backgrounds. An intrinsic cosmic red-shift appears from the
vacuum parameters and from the electromagnetic waves trans-
mission process.

- H,=f(n,X;), and it is proportional to a vacuum constant:

V=(Q, X5, 6 qlzj) / h . From the consideration of the association
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, &, for
galaxies € CMB, Ay =24y =2, . (CMB); X, for quasars € CIB,
Mo =My, € (CIB) so that Xy, =\ (CIB) (See Figs. 3.1. and

= HO quasar > Vgala.xy = HO galaxy *

And as a general conclusion and interpretation, the CMB and
CIB would be reinterpreted as the ‘noise’ produced by vibration
states related to the cosmic objects included in the Universe.

3.2.)), which imply v

quasar
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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? = gij((D)xixj (see, e.g., [1,2]). Here i,7=0,1,2,3, &; 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 characteristics of an arbi-
trary wave process is defined by the ‘wave interval’ squared

K2 = gij (CD)kikj, where the wave 4-vector &, =(v,kec), k=1/%.

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

WEK, =x* = g/ (@kk, )

where T]ij is Minkowski’s tensor. Since for light ds®?=x%=0, it
follows 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 P of photon emitted in
a gravitational field,
vg:v(1+<b/cz) , 2@
does not follow from GRT!
As was ascertained recently [4], Eq. (2) is the consequence of

the energy conservation law as applied to the photon emission in
a gravitational field

M*? +M*®=Mc* + MO +hv, @3)

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



