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ABSTRACT

Considering an idea of F. Arago in 1853 regardigptldispersion through the light ether in the iistellar space, this
paper presents a new idea on an alternative ititpyn of the cosmological red shift of the gadaxin the universe.
The model is based on an analogy with the tempuedérial dispersion that occurs with light in thatical fiber core.

Since intergalactic space is transparent, accoriirije model, this phenomenon is related to tlwitational potential
existing in the whole space. Thus, it is possildefihd a new interpretation to Hubble’s constamt.space, light
undergoes a dispersion process in its path, wisichtérpreted by a red shift equation of the tyge= HL, since H =

(d’n/d\? Av A)), where H means the Hubble constant, n is theactifre index of the intergalactic spade\ is the

spectral width of the extragalactic source, @wis the variation of the speed of light causedtly gravitational
potential. We observe that this “constant” is goveer by three new parameters. Light traveling thergalactic space
undergoes red shift due to this mechanism, whdgatliamplitude decreases with time, and the wavéteatyays

increases, thus producing the same type of behgixien by Hubble’s Law. It can be demonstrated thatdark matter
phenomenon is produced by the apparent speed lf difjthe stars on the periphery of the galaxieghout the

existence of dark energy. Based on this new idea, model of the universe is static, lacking expamsiOther

phenomena may be interpreted based on this newlrobdee universe. We have what we call temporaligational

dispersion of light in space produced by the vamet of the speed of light, due to the presencéhefgravitational
potential in the whole space.

1. INTRODUCTION

It should be initially mentioned that there is ajonaanalogy between the gravitational potentiaMschanics and the
refractive index of Optics, as mentioned by E. Rgtth We can state that, in the metrics, thera i&ntastic analogy
between gravitation and refraction, as illustrate&igures 1(a) and 1(b). Taking only the metritt® iconsideration, we
can introduce new paradigms in a field of Physibens there are major controversies, since thisrgaps to introduce
a new idea not taken into consideration until tlhespnt moment. It all can be started with the sklé of light
dispersion in the intergalactic space.

The issue of light dispersion in the interstellpace is not new. It was postulated initially by New[2] in a letter to
Flamsteed in 1691, where they discussed the isslight rays with different wavelengths that propsed with exactly
the same speed in the interstellar space. Basabignight dispersion in this environment wouldwould not exist.
However, F. Arago [3] was the first one to placdis thsue in a scientific manner in the interstediaace, arguing that the
light rays with different colors should travel Betsame speed whether in outer space or not. Afameed that variable
stars could present a difference in speed betwidet and blue. In 1881, through interstellar spaesmsurements and
using Fizeau's method, Young found differencespees! between red and blue rays of light, findirig@excess speed
between the blue and red light [4]. This result wasediately contested by Reyleigh [5]. There wasidden interest in
this field in 1908-1909, when Nordmann [6, 7], arikhoff [8] detected light dispersion in space wtatndying the light
coming from Cepheidas Stars. These results wereplepety rejected by Lebedew [9, 10] and this tygestudy
completely disappeared from the literature. Regehtarlikar et. al. [11], Amoroso et. al. [12] aN@hier [13] have been
involved with similar works but in a different way.
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Figure 1. Analogy between Optics and MechanicsGayitational field and gravitational potentiatlween two bodies with mass m
and (b) refractive index in a dielectric field.

In optics, light dispersion means the variationtloé refractive index in relation to the wavelengthat is, dn/d.
However, in the field of modern communication byicgl fiber, dispersion means the second derivaiivine refractive
index in relation to the wavelength, that i&n/d\? which in modern literature is called temporal eni dispersion, a
phenomenon that occurs in the optical fiber core ttuthe different light speeds with different wiavgths in this
dielectric environment [14, 15]. Physically thisghes that the phase velocity of a plane wave tragen the dielectric
varies nonlinearly with the wavelength and consatyea light pulse will broaden as it travel trduig.

As is known, in the optical fiber core, two rayslight travel at different speeds so that thera ime delay between
them given by:

2
p=A00
c dA?

AL @

where ¢ = speed of lighk, = wavelengthA\ = spectral width, @h/d\? = second derivative of the refractive index due to
the wavelength, and L is the distance traveleddiy.l It is noticed that the delay is directly poofional to the distance
traveled by light. When traveling through the filoere, the light pulse widens within time, while &@mplitude decreases
within the same period of time. Figures 2 show fiiisnomenon in a simple and well-known manner.duadgon (1), if
both terms are multiplied by a speed variatten nothing changes, but:

Atszi(dzr; AVA)IJL )
cldA
Naming the term:
H= (3—;2AV A)Ij ©)
and the term:
AA = At Av (4)
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we have the exact Hubble Law [13], that is:

m=2hL 5)
C
or
A)l—/]c:z:HL ©)

It should be highlighted now that the H constameatels on three parametefs is the variation of the speed of light,

d’n/d\? is the dispersion power of the environment, aidis the spectral width of the source, therefore rging a
constant.

In 1911, Einstein [17] showed that a ray of lighatt travels close to a celestial body undergoeledan on the side
where the gravitational potential decreases, thair the side facing the celestial body, whoseeva:

2GM
o=

(7)

c’r

Figure 2. Hubble telescope observe the supernoggawtational lens effect/NASA/ESA/GLASS/Frontidét&am.

where G is the gravitational constant, M is the snafsthe celestial body and r is the distance efriy of light to the
center of the celestial body. It also showed thatspeed of this ray of light varies accordingi® éxpression below:

c= co(1+ 1;] ®

c

where @ is the gravitational potential, anqd is the speed of light in vacuum. We might immesgliatinfer that it is
possible to have two rays of light very close toteather at different speeds, therefore the tenhpoagerial dispersion
phenomenon might occur. Since space is transpanehtree from matter, we will temporarily name tpieenomenon as
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temporal gravitational dispersion of light in spa@onsidering the metrics, due to the analogy betw®ptics and
Mechanics, the tern?d/d\? is better defined as/dr. Thus, expression (3) is better defined as:

d?n
H= AVAA 9
[drz J ©))

which, for the present paper, corresponds to tteshét of light in intergalactic space. We obsetivat this “constant” is
governed by three new parameters. Light travellrggintergalactic space undergoes red shift dudisorhechanism,
while light amplitude decreases within time, and thiavelength always increases, thus producing dhneestype of
behavior given by the Hubble Law. We thereforeestiiiat the dark energy issue is non-existent arng lweve the
broaden phenomena of light in the intergalacticepmnd so the curve behavior produced by this digpeis analogous
to the current Hubble curve [18].

Shapiro et. al. [19] in 1971 was measurement bgratiservations yield a more stringent test oféase in echo times
of radio signals sent from Earth and reflected fidercury and Venus as show in Figure 3.
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Figure 3. Typical sample of post-fit residuals Earth-Venus time-delay measurements, displayetivelt the "excess" delays.
Corrections were made for known topographic tremd¥enus. The points represent the original estismat¢he measurement [19].

We can see that always we have two rays with diffees velocity, due the excess delay time due theitgtional
dispersion near the surface of sun.

This model also can be explains the work of A. &2, 21], where there might exist galaxies withfeliént red shifts,
but located practically at the same distance iatiah to the observer.

In addition, we might explain the phenomenon ofdkistence or otherwise of dark energy, which cgduithe arms of
the galaxies. Since the stars in the arms of thaxigs are hotter than those at the core, it mighistated that their
spectral widths are greater because they are haiteddition to being located on the periphernths galaxy, where
terms dn/dr” andAv are considered.
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Figure 4. Analogy between the temporal dispersiooptical fiber and the gravitational dispersioright in the extragalactic space.
Mechanism of the temporal material dispersion whm of pulses as they travel along of opticaéfibThe longer the distance, the
more the pulses stretch, until they overlap.

Based on the aforementioned, it might be statetttielight pulses, or considering the photon dglat pulse, are

thrown into space with a greater length than thafséhe stars in the core of the galaxy. The phemameof apparent
speed is therefore present. By using the formulaagdpler Effect we can note that the stars that@ggh the observer,
due to the Doppler Effect, will present the phenoarein which the speed of the star is constanyedsas the speed of
those that are driven away, because now hathdA, increase in the arms of the galaxies, that ig; gresent constant
speed rather than the drop predicted by Kepleng.La

On the other hand, the microwave background ramidgssue is solved. This radiation comes from itlet lof galaxies
located at infinite distances from the Earth whewe to the dispersion phenomenon that light undergmakes all
pulses overlap and behave as thermalized pulsssoasFigure 4.

2. CONCLUSION

This paper tries to present a new idea of the aha@entroversy related to the red shift phenomembith occurs in
galaxies in the universe. This phenomenon is notlyced by the Doppler Effect, but by an analogduenpmenon to
the temporal material dispersion of light in itdtpthrough the intergalactic space. Therefore gssuch as dark energy
and dark matter cease to exist. Based on this mtuelniverse is stationary with the galaxies,chhave their own
movements, without the need to introduce cosmotdgionstants and other phenomena found in the atdndodels of
the universe. The microwave background radiatioenpmenon is, therefore, light coming from the gialstocated at
infinite distances from the Earth, where their paloverlap and transform into thermalized pulsedaskground
radiation.
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