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1 Introduction 

According to Ref. [1, 21, we consider a total {"massle.ss" ( 0 ➔ R88 s Rs Rr,) 
and massive ( R > RpI )} universe, where R88 << Rp1 and R s RpI describe ttie
radius distance of the big bang (BB} and of the "massless" universe, whereas 
Rr1 arid R > Rp1 are the Planck distance and the known scale ·factor, 
respectively. The denotation "massless" universe, we have applied because it 
contains mainly massless and nearly massless particles. It is determined by the 
gravitation [1, 2], whereas the massive universe is defined by a new inflation 
model [1-5] and the Friedmann-Lemaitre .Equations [1-12]. In Refs. [2-5], we 
have shown that these universes have a Euclidian geometry. 

In work [2], for the total ("massless" and massive) anti-universe, all 
assumptions derived from the known properties of the antiparticle, are 
completely correct. Unfortunately, in contrast to work [2], the work [1] gives a 
negative scale factor - R as one incorrect assumption instead of the correct 
positive scale factor R for the anti-universe. Thus, we define once more the 
correct assumptions for the anti-universe in this work with starting point, 
univers.e, (see Sec. 3.10). We propose that the total ("massless" and massive)) 
anti-universe had its existence in the past, i.e. for a negative time direction 
- oo +--- -t +--- -t88 +--- 0. Thus, for the anti-universe, because of its negative
time direction (from the big bang at -tBB to the past), the Friedmann­
Lemaitre Equations provide an expanding anti-universe with the scale factors
greater than zero as well as the negative velocities - cs-vs O (see Table IV).
For the universe, we have the positive time direction (from the origin (big
bang at + t8B) to the future), so that the Friedmann-Lemaitre Equations yield 
an expanding universe with scale factors greater than zero as .well as positive 
velocities c � v > 0. Thus, the Friedmann-Lemaitre Equations give a time 
reversal solution, in which anti-universe and universe result ·from two 
equivalent energy uncertainties via the uncertainty relation by one quantum 
fluctuation of the vacuum (origin). 

In the works [l-4], we have uniquely estimated the rest energy of the light 
neutrinos and the supersymmetric grand unification particles. The works [1-4] 
show clearly that the massive universe (and anti-universe) are completely 
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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) 




