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Theoretical Calculation of the Hubble Constant
and Relation to CMB and CIB*
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The cosmaolegtacal displacemment of spectral s observed between dibferent notcesble cosmuc obyects and
Barth depends insully on the relative speeds. beiween them.  The presend model sets 0wt 0 rvaluste the valas
o ibe Hubble comtant Hy by taking scoouwnt of the behavior of variable electric and magretic Selds, whach
shapes dnctromapretc ransmisson o produce o spectral red-sheft, Apphcation of the model o & sampling of
galavy andd quasars beads bo o surprising relationship between the CMB, C18 and the cosmological red-shaft, &
well i o the decrepancy i the comvertionasl distenor o quasan
* & Conzalo A Moreno jiménes, printed with permisson. Keywords: Hubble constant. cosmic microwave
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1. Theoretical Introduction

1.1 When propagation of electromagnetic radiation exhibits a
spectral line displacement, it & abio exhibiting an enérgy varia-
tion. The line displacernent 2, and the energy vanation AE can
both be expressed in terms of observed wavelmngith L and the
emitted wavelength & The expressions are:

g=h=2 )ik, , AE=-Advech(1/d ~1/4)=cha, /]

1.2 Let us ronssder the nanable magniehic and electnic fieldi compo-
ment of the electromagnetic wave and the sssocisted frequency of
wawe transmassion v . The exitence of a variable electrical fald
defines a term in the Ampére-Mavwell Law with magnitude of

Current mtenshy
.%ﬂ:a

It is deduced from Causs's Law by differentiating the electrical
charge existing inside o Causs surface 5 with respect to time
ithat:

d
i: dBegl ; ﬁaa-:-liq')’: 48

So in vacuum, where there are nesther charges (p=0) nor ele-
trical currents | j=0), the Ampére-Mavwell Law presents the
well-kiown form:

§, 8 d1=ug, = & a8

With the above intenasty, & photon viewed as & vacuum perturhs-
tion will appear analogows to a nanocircurt, which & character-
ized by frequency v and self inductance L that acts against the
magnetic field change. The existence of L s supporied by the
mmnﬂﬁmﬂﬂ.-,ﬁ.’g ard a variable magnetic field

1.3 The energetic change AE can be associated with the work
done between emssion time { and reception time ! . defuwed as

I-I:'f’: d

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

2 R (X, - Xl Invacwum, B=0and X =0,

Zy = X, = Lydxv, A= [ @n/ A Lycde = ch/ Nig,
oy
e L & [ = constants, Z, = (3=i 1] / D

where [} is the distance covered by the electromagnetic wave in
vacuum in the bime £ Ds gt

2. Calculation of the Hubble Constant

The daplacement of a spectral line is defined by Hubble's
Law in the form Z= H,D/c. Applying the result of the expres-
sion [1.1] 1o Hubble's lasw,

Lyf} =M, @y

A correspondence is observed between the expression (2.1) and

the light quantum energy squation E = kv, snd more concretely
with: 3=l 1% w B,

W we want 10 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 magrnitade 1, = ¢, 5 ) E 28 must be related 10 inher-

enl Varuium properiies,
2) Vacuum self inductance [, appean as consequence of the

variable magnetic field involved in the electromagnetic transmis-
mudﬁulvmnnmﬂu-,ﬂnuu
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%) We can apply the energy equation for a harmonic oscillator as

it corresponds with the oacillation in an electromagnetic wave
and v on emisERn EUTOE.

l.-m+§mv for n=0 L2 ...n

These three premises are developed as follows.
= In the same way & the impedance s assigned 1o the vaom-
mas an attribute. we assign the Planck length and the Planck

e
n.-m ) :,-JEMH . :,-,Gh.re‘ .

- We identify Q =X, =L 2mv, =2 L, /1,, making the
vacuum self-inductance

Ly oliyly i 2m az
= N is possible to define the electrical charge from g=
‘l'nh,df:ﬂ:..ﬂ Jridegy Jrik, by defining r=

q‘flwl.mrlinﬂhhr'it and m=m_ yields the classcal
radius of the slectron, and by aking A w0 be the Compton wave-

length h/me . Becawse the datric charge §,, appmrs by equat-
ing swo spatial parameters, it will be namal “Unified charge’.
T

d
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- Weevaluate B, =(n+1) K, . The displacement Z and the
constant H, then follow from Eqs. (1.1) (2.2). (2.3}

Zone NQx gl /U0 = (0o JMdnxy 105D (24)
H, = (n+ X0 xp0q0 /BA3) = (n+ Didnxye/A5)  (29)

Now we must only choose the value for :l.‘ Lt s consider

tnitially that this wavelength could be a collateral effect of the
slectromagnetic transmission and of the spectral displacement
due 1o the mechamiasm desonbed above, displacement across the
space-time. The most suitable value to be used is the associsbed
1o “black body’ wavelength observed as microwave background
radiation that Moods the Universe.

The Wien law tells us A__ from the relation A__ T =

2898 107 m K with T=2.7280K [8], which implies &__ =

Ay = 1.0623% 107" m . We use this value, and consider the pos-
sibke valwes for the quantum number . The caloulated value for
H, is then not unigue. The values given in Table 11 are ex-
pressed in (Km 8)/Mpc onits.  The source of constants s
CODATA 2002, [7]. Note this M, values might vary substan-
tially because of possible new messurements in CMB temipers-
ture, and slightly due to revision of constant’s values. In any
event, two sdjacent points present a constant difference of 4.17
Em 7)1/ Mpc.
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Tabie 1.1

n Hylkmsoc ' Mpc) n  Hylkm s Mpe)
0 2087 14 s

1 8260 15 6688

2 10,433 18 &885%

3 14, 804 1T 103

i 1878 I8 77204

5 21853 I# §iIT

6 27128 20 5381

7 31,209 1 BT

8 35472 3 o

L 38,645 0 W

10 43819 4 10234

11 47902 28 10417

12 52,165 28 1105

13 58,338 T OIS

The values calculated for n = 13,18 are highlighted. This is
because red-shift periodicibes have been observed that corme-
spond well with the hydrogen atom quantization in orbitals for
the interval n= 13 o =19, Using Equation (15) for this in-
terval, H, «[56.34 81 38] (Kem &)/ Mpe (limited by dashed lines
in Fig. 2.1) that are in perfect accord with the most accurate ou-

values measured in recent times. Observe the wide
comcordance with dats tested in year 2000 and Later.
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Figure 11

3. Applications

The seli-inductive model has been developed for any source
emiting electromagnetic radiation into the varuum. Let us now
apply i to conmic-siae sources, galaxees and quasars, to seek pos-
sible differences in the value of Hubble's constant. and i case of
confirmed differences, to extract an underlying distinctive pa-
rameler. Some authors support the linking of certain guasars o
pataxies in contradiction to the helieved distances to the quasars
Their hypothesis provides a good tool lor researching & podsible
distinctive parsmeter, which must then be corroborated by ex-
perimental observations.



Consider the redshift information in Table 1.1, taking into ac-
count the of assoctation [3]. Applring the model
with the association of the parameters ' [ : distance covered by
the electromagnetic wave', ' 7 quantum namber of the harmonic
oscillator’, and * 2, experimental redshift’ to each source yiebds:
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1) Galoey: Dy:mpsg; A=l =4 OMB=106231H m
3 Quasar D:mg. 20 A=l
Application of [), = D, . n, = n, mEq [14) gives:

hoa = by 2y

Note that Eq. (L.1) resembles other elementary squations: g =

ﬁh:mm Hnum-n', F = ql'_,.f.'l.'-l-ll..'
ll,.-m: Fy =¢* /G ; k= Compton wavelength

The first information to emphasize is that the values AL cal-

culated according 1o Eg (1.1), that appears directly from the ap-
plication of the model, trarsforms the value of the wavelength
that relates the CMB L, 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 (CTB) whose
measurements are reflected in Figures 3.1 and 3.2 coinciding in
turn with & wide conformity, the average value L, with the
maximum experimental CTB value
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4. Conclusions and Interpretations

This Section relates. some points that synthesize the miforma -
o pbtained from the rest of the paper. These fol low:
- Every emission source (electron, galaxy, ) could imply an oscil-
lator with an energy state Eg = fin,v )= AH,, generally with
values a e [12,19] for cosmic obyects, depending on the source.
-hhiﬂmﬂlﬂﬂwhﬁ-ﬂhmﬁl
intrinsic cosmic red-shift with cosmic backgrounds. It &5 a con-
stant value during all the trajectory of the electromagnetsc wave.
but it depends on emission sources. The electromagnetic radia-

tion for any interval tranamits from the emission source along all
the trajectory through the vacuum structure & constant value

;.%éll dB=g e/d, so that }, is observed as cosmic
backgrounds An intrinsic cosmic red-shift appears from the
vacuum parameters and from the electromagnetic waves trans-
PRisTiON process.
- Hy=findy). and it i proportional to & vacuum constant:
V=ifl,5,.cqp)/ A From the consideration of the association
that leads to the surprising relationship between the CIB and
quasars, it seems that the dstinctive determinant parameter
would be A, According to the application of the model. 4, for
galawies & CMB, A, =)y, = A__ (CMB); L, for quasars @ CIB,
Ay = Aoy @ (CIB) so that I,,-l_{mn {See Figs. 3.1, and
32) which imply ¥y = Hy s > Viuiaay = T gulamy -
And as & general conclusion and interpretation, the CMB and
CIB would be remnterpreted as the "'nome’ produced by vibration
states related 1o the cosmic objects included in the Universs,
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CORRESPONDENCE

Gravitational Red Shift isn't a Consequence of GRT

The usual deduction the gravitational frequency shift in gan-
eral relativity theory [GRT) is based on invanance of the metnic

form ds” -.".Iih’r' (see. e.5. [12]) Here i,j=0L23. g,

the metric tensor; @ is the gravitational potential But. as was
mentionsd earlier in [¥], this is not & correct
Euﬂrm'hhtmﬂm&muh-

trary wave process is defined by the “wave interval’ squared
ot -:'i-lﬁ,lrhm&m-l-w k =(vke) k=1/h.
For example, the relation between values in the absence of and in
the presence of a gravitational field s defined by the equation

HEIIEJ - i]"{ﬁli.iJ iy

where 1V is Minkowski's tensor. Since for light d¢® = 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 charscieristics of light  In other
words, the knows equahon for the frequency v, of photon emuitied

# grataiatuonal feld,
v'-v{hwrlu ] @

dors mot foliow from GRTT

Ad wan ascertmned reoently [4], Eq. (2) s the conssguence of
the energy comservation law as appled (o the photon emisson n
& gravitational faeld

I'r’a-l"t-ﬂr’-rlfl-r.h. ]

(Strel mov's squation; at one time the author underestimated the
importance of this result) icontinoed on p. 7]



