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SUMMARY

The hypothesis in the context of which, photometric paradox and relict radiation are considered in a unified context, is investigated. On the basis of this hypothesis the relict background is considered  as the sum of all stars radiations in the stationary and infinite Universe. Space experiments [9] which have resulted in opening anisotropy of relic radiation, have served as the basis for such assumption. The authors undertook the attempt to find reasons in favour of such an assumption. It gives the opportunity to solve the photometric paradox even in the framework of the model of the infinite, stationary universe.

PHOTOMETRIC PARADOX

Photometric paradox is one of paradoxes of classical cosmology, formulated by the German astronomer Henry Olbers in 1826. If there is an infinite quantity of stars, the night sky should be completely luminous, for in the infinite universe, all space of which is filled with stars, any sight should terminate on a star, and consequently all sky should be as bright, as stars, in reality the night sky is dark. This problem is also called paradox Chesaut - Olbers, in the connection that the Swiss astronomer Jan Chesaut has stated a similar idea in 1744. Johann Kepler touched the same problem in the approximately  same years, and even earlier in 1610 Edmund Halley gave the fact of darkness of the night sky as an argument against the boundless universe filled with infinite number of stars [1]. 
For the explanation of the photometric paradox Olbers has assumed, that in the interstar space there is diffused substance, which absorbs the light of distant stars. However later researches have shown, that this assumption cannot solve the photometric paradox, as in the boundless and eternal universe, filled with stars, motes would heat up to temperature of a star surface and would shine as stars [1].
With the framework of classical cosmology there was an attempt to solve this paradox in the model of a hierarchical structure of the universe developed by Karl Charlier. In 1908 he published the theory of the structure of the universe, according to which the universe represents an infinite combination of systems entering one into another all growing in complexity. In this theory the separate stars form a galaxy of the first order, the set of galaxies of the first order forms a galaxy of the second order etc. endlessly. On grounds of such an idea about the structure of the universe Charlier came to a conclusion, that in the infinite universe the photometric paradox is eliminated if the distances between the equal in rights systems are rather big in comparison with their dimensions. It results the continuous decrease of average density of space substance as in process of transition to systems of higher order. The Charlier's hypothesis was denied with researches of distribution of distant galaxies by Edwin Hubble, showing, that the universe is non-stationary. Proceeding from measurements of distances up to the nearest galaxies, Hubble established, that all galaxies are moving away from us, and the speed at which they are moving away is proportional to distance [2]. The red shift in spectra of galaxies specifies it. All attempts to explain red shift in spectra of galaxies using non-Doppler reasons turned out ineffectual [3]. According to the Hubble's law, galaxies, which are on the distance:
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are moving away from us with the speed, which is equal to the speed of light, therefore their radiation should be weakened up to zero [2]. Such explanation could solve a problem, however, it is established, that the Hubble's law is only fair for speeds, which are small in comparison with the speed of light.
The presence of the photometric paradox in the model of the stationary universe and its absence in the inflationary model has strengthened the scientific opinion about inconsistency of the stationary model of the universe. It is considered, that the effect of red shift can be the only one to explain the darkness of the night sky, because the light, radiated by distant stars, reaching the Earth, appears out of the limit of the optical range of spectrum. Other explorers agree that the photometric paradox is eliminated if one takes into account restriction of the age of the universe. In time, past from the beginning of dilating of our world, the light only from circumscribed number of galaxies reached us [1]. However in such explanations instead of solving photometric paradox the initial conditions, formulated by Olbers, are changed. Olbers formulated photometric paradox for the model of the infinite, stationary universe. Relativist cosmology rejected such a model of the universe. Therefore photometric paradox has remained unsolved in the primary formulation.
SOLUTION OF THE PHOTOMETRIC PARADOX IN THE MODEL OF THE INFINITE AND STATIONARY UNIVERSE
As we see, the set of such conditions, as stationarity of the universe and its infinite existence in time, infinite number of stars in it pushed the scientists to a conclusion that at any time of the day the sky should be as bright, as stars. Later it will be shown, that even having presented the above factors the conclusion about the brightness of the sky can be absolutely different.

The basic moment in the problem of photometric paradox is the conclusion about the total density of the energy coming to us from infinite number of stars, distributed in the infinite space. It is considered, that the infinite number of stars should make the sky brightly luminous. Let us speak about the most inconvenient case. We consider, that the universe is stationary, infinite, contains infinite number of stars and exists eternally. Let us show, that even in this case photometric paradox does not arise. 
Оn fig. 1 the receiver, illuminated by stars, is schematically represented. They are conventional designated: A - aperture of the receiver; 1-3 - stars; α1-α3 - corporal angles of the conforming stars; R1-R3 - distance to the conforming stars. In this fig. R1 < R2 < R3. A corporal angle αi corresponds to each distance Ri. In fig. 1 α1 > α2 > α3.
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Fig. 1.

The longer the distance R, the less the corporal angle αi and the smaller the part of radiation of star, that comes upon those on the surface of the aperture A of the receiver. The less bolometric illumination power of a star, the less energy the aperture A of the receiver receives. At corporal angles, which are smaller, than some critical and at low bolometric illumination power of a star the coming flow of radiation becomes not enough to overcome a threshold of sensitivity of the receiver. In this case, in spite of the fact that the sight terminate on a star, the receiver "will not see" a star. Thus, the presence of the threshold of sensitivity of the receiver causes invisibility of stars located on the distance R, which is longer than some critical distance Rcr (fig. 2). If one looks at any part of the sky through a telescope, he will see more stars there than with the naked eye. The observable part of the sky will be the brighter, the higher the quotient of intensifying of a telescope. The largest modern telescopes allow to see any star in our Galaxy i.e. to separate it from a background. Thus the quantity of the stars which have got in sight of a telescope, aspires to infinity. But the stars of other galaxies getting in a corporal angle of a telescope, "are not seen" for it. It is connected by that their total contribution to illumination intensity of the receiver, is not sufficient for overcoming a threshold of sensitivity of this receiver. In fig. 2 there is the diagram of dependence of illuminating intensity the receiver created by stars, at the distance up to stars is shown conditionally. The observer will only see those stars, which create illuminating intensity more than the threshold of sensitivity of the receiver.
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Fig. 2.
Let us consider, how much density of energy the radiation from all stars can create in space. In the model of the infinite universe density of energy in space, created by radiation from all stars, represents the sum of discrete amounting, which form series, consisting of infinite quantity of members. Despite of plenty of stars irradiating the receiver, the total energy flow, coming on the receiver, does not grow according to the law of simple proportionality from the quantity of stars. The further a star and the less its bolometric illumination power, the less the contribution into a total stream of radiation. In mathematics there are known converging series, which have the sum of infinite quantity of members equal to a constant:
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For the first time the definition of the concept of convergence of the series has been given by the French mathematician Augustine Louis Cauchy in the nineteenth century [4]. Having applied the similar approach to the definition of the density of energy, coming to us from the infinite quantity of stars, distributed in the infinite space, we shall receive the following:
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Where Ei - the density of energy coming from a star.

At transition to farther stars simultaneously with reduction of a stream of the energy accepted from one star, the quantity of the stars getting in some corporal angle is increased. In result, in case of the infinite stationary universe, the quantity of stars in the given corporal angle aspires to infinity. Despite of a plenty of the stars irradiating the receiver, a total stream of the energy coming on the receiver, grows not under the law of simple proportionality from quantity of stars. Therefore the total stream of energy getting on a sensitive element of the detector, will aspire to some constant.

The conditional diagram of the dependence of the average density of energy in the space, created by radiation of stars, on quantity of stars is submitted in fig. 3. From the diagram it is visible, that quantity of stars approaches infinity, the density of energy in each point of space approaches to some constant.
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Fig. 3.
There appears a question: what is the expected value of this constant? Arthur Stanley Eddington in his book The Internal Constitution of the Stars 1926 has computed that the total radiation of the stars has an energy density of 7,67 10-13 erg/cm3. The effective temperature is 3,18 К [5]. As we see, electromagnetic background, calculated by Eddington, is very low. It is much lower than the threshold of sensitivity of optical receivers. Thus, in the stationary, infinite universe, containing infinite quantity of stars, the density of energy of electromagnetic radiation has the ultimate value. And the settlement value of this constant has appeared very little, it is only 3,18 К. It can be used as the important reason to solve the photometric paradox. Then the darkness of the night sky can be explained so, that the total level of the average density of energy in each point of space is much lower than a threshold of sensitivity of optical receivers, in particular, our eyes (fig. 3).
RELICT BACKGROUND

In 1941 Andrew McKellar has found photon background with a characteristic temperature of 2.3 K [6]. In 1955 Tigran Shmaonov finds excess microwave emission with a temperature of roughly 3 K [7]. In 1965 Penzias and Wilson investigated an opportunity of using microwave radiation for the purposes of communication. The initial measurements (at one frequency only) of indicated that the flux density of photons at their millimeter receiver was independent of position in the sky. It was not also revealed the daily changes of this signal [6]. In this way the equilibrium radiation was discovered on the wave length 7,35 sm. It was called relict, as with the framework of the theory of the hot universe it is supposed, that this radiation has arisen at an early stage of dilating of our world, when its substance was practically homogeneous and hot [8]. In 1946 G. Gamov has stated the hypothesis about the existence of such radiation. Thus, the relict radiation is interpreted as radiation, reaching up to now from the time of the Big Bang. In a range of decimetre and centimetre waves relict radiation is observed directly from the surface of the Earth through radio telescopes. In a range of millimetric and submilimeter waves it is observed outside the bounds of the earth atmosphere. The relict radiation sets the density of energy of electromagnetic radiation in the universe. Its value is about 0,25 eV/sm3. Radiation has effective temperature about 2,7 K. The characteristics of relict radiation correspond to the characteristics of radiation of the absolutely black body and they are described by the Plank`s formula.

First the relict radiation was considered isotropic. However, the recent measurements of distribution of the temperature of the relict radiation on the sky, which has been carried out from the board of the earth satellite in the experiment "Relict" and on the American satellite "COBE" have revealed anisotropy of relict radiation [9]. Anisotropy of relict radiation was discovered in 1992. The presence the anisotropy of relict radiation asks new questions concerning the origin of the relict background.

PHOTOMETRIC PARADOX AND RELICT RADIATION – TWO SIDES OF ONE PHENOMENON?

The problem of photometric paradox and the problem of relict radiation are usually considered independent and not connected among themselves. Proceeding from our hypothesis, let us consider the problem of the photometric paradox in the same context with relict radiation. If one accepts, that:
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the interpretation of the  origin of the relict background can be different (fig. 4). 
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Fig. 4.

It is quite possible, that the relict background is formed by the sum of radiation of the infinite quantity of stars existing in the universe nowadays. The density of energy from all stars of the universe in each point of space can be presented as converging series. The Eddington`s calculation, where the temperature rating (3,18 Ê) has appeared very close to the measured temperature of the relict radiation (2,73Ê) also specify it.

Thus, it is possible to make a conclusion, that the idea of interrelation of photometric paradox and relict radiation is plausible enough to undertake the attempts to prove or refute this assumption. In this paper we have undertaken an attempt to find reasons for the benefit of such an assumption.

CONCLUSIONS

1. The effective temperature of the electromagnetic background, created by all stars (3,18K), calculated by Eddington, is very close to experimental value of the temperature of the relict background (2,73K), that gives the opportunity to consider photometric paradox and a relic background in a uniform context.

2. It is quite possible, that the relict background is formed by the sum of radiations of the infinite quantity of stars existing in the universe nowadays, the density of energy of which in each point of space can be presented as a converging series.

3. Taking into account the threshold of sensitivity of modern optical receivers, including biological, which is much higher than a level of relict radiation, cancels the photometric paradox in a model of the infinite and stationary universe.

4. Solving the photometric paradox, using the relict radiation, specifies, that the idea of the infinite, stationary model of the universe has the right to existence.
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