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Thus, this work is organized as follows. In Sec. i, we summarize the 
necessary equations and parameters. In Se�. 3, _for a better intelligibility of 
this work, we give a detailed re.view for the universe and the time-reversal 
anti-universe as an eternal cycle of evolution, whereat· we ,derive the 
transition from the final state of the massive universes in the direction to the 
big bang of the massless universe (Sec. 3.lY, the lifetime of the sterile 
neutrinos (Sec. 3.2), the constant volume of the sterile neutrinos (Sec. 3.3), 
the heat accumulation in the final state of the universe as a result of the very 
high energy density (Sec. 3.4), the mean (maximum) energy of the "massless" 
and massive universe (Sec. (3.5), the zero-point oscillations as an existence 
form of the massless universes (Sec. 3.6}, the particle horizon and the zero­
point oscillations for the early and late massive universe (Sec. 3.7), the 
greatest possible gravitational energy and the hypothetical superforce of the 
particle interactions (Sec. 3.8), the very high temperature of the big bang (Sec. 
3.9),. the time reversal solution for anti-universe and universe (Sec. 3.10) as 
well as the eternal cyclic evolution for anti..:universe and universe (Sec. 3.11). 
In Sec. 4, we explain the present dark matter and 'dark energy via the special 
proper�ies of the sterile neutrinos. In Sec. 5, we give a reasonable argument 
for the new thermal equilibrium via the light neutrinos. In Sec. 6, we estimate· 
the rest energy of photons and gravitons including conclusions.· In Sec. 7, we 
calculate the different Hubble· "constants" as a function of the cosmic 
evolution epochs. In Sec. 8, the time dependence of the cosmological 
"constant" is derived. In Sec. 9; we give a short summary. The values of 
physical constants, used in this work, are given in Refs. [7, 10]. 

2 The necessary equations and parameters 

In Refs. [2-�], we have generally derived k = 0 by Qtot 
= 1 and Q tot (z) = 1, so 

that in the ACDM model the Friedmann-Lemaitre Equations are given by 

H2 = ( � r = 8,rtN p+-c32 A (2.1) 
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(Table VI) as a result of a new interpretation of the dark matter and dark 
energy, which are needed in the second half of Sec. 7. · · 

Using the data of Tables III to V, these considerations, ·derived in this Sec. 2 
for the universe, are also valid for the anti-universe. 

3 Final state and big bang as well as the time reversal solution 

and the eternal cyclic evolution of universe and anti-universe 

In this Sec. 3, via results of Refs. (1, 2], we.give a detailed review, whereat we 
show the relationship between the final state of the universe and the big bang. 

3.1 The final state of the universe and the big bang. 

According to the results of Refs. [1, 2]; in this chapter, via the relationship 
between the final state of the universe and the big bang (see also Sec. 3.11), we 
calculate their parameters. 

At the time teff ==8.034·10 17 s==25.46Gyr (see Eq. (2.28)) or the scale 

factor Reff = 2.67 -1026 m (see Eq. (2.26)), we have the end of the "present" 
accelerated expansion because of the effective equilibrium (see Eq. (2.26)), so 
that here the final value of the dark ( d) energy Ed is found via the vacuum 

energy density Pvac,A c
2 = QAPoc c

2 = 3.27 · 103 eV cm-3 (see Eq. (2.32)) to 

Ed = 0.APocC2 
½ 7r a:ff, (3.1) 

where the proper distance d eff is defined by 
deff = Reff reff = Reff r (3 .2) . 

with r = reff 
as t];ie dimensionless, time-independent, comoving coordinate· 

distance (see Refs. (1, 2, 6, 8, 11]). 
Using the hypothesis of the joint origin of the dark matter and dark energy by 

the three ster,ile, neutrino types v A, vdm and v
b (see, e.g., Ref. [1]), we can 

assume that this dark energy Ed must be distributed among the decay products 




