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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 
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df2 1 .= df2 -

dn = 1.08 · 1029 cm of the distance dn , we obtain the energy 
uncertainty 

. . lie . -35 
E12 =6kT88 =-�S:9.14-10 eV 

- 2dr21
(3.135) 

for _the decay products of the 3 sterile neutrino types of the dark energy ( see 
Sec. 3.1). Therefore, in the final state df2 of the (massive) universe, for 

Et (r) = Et(½ v) , the energy uncertainty 6 kTBB = .3 x Et (r) + 3 x Et(½ v) of 
these decay products is correspondingly identical with the triple sum of the rest 
energies of the photons E0 (r)=kT88 =1.563-10-35 eV (see Eq. (6.1 b)) and 
of the gravitons E0_(G) = kT88 = 1.563 -10-'-35 ev· (see Eq. (6.1 a))}. These two 
new assumptions are based on the existence of the sterile neutrino-antineutrino 
pairs in the final state of the universe because of the Dirac theory, since one 
sterile neU:trino-antineutrino pair determines these decay properties of the 
sterile neutrinos. Thus, the final state df2 of the universe is a result of these 
photons and gravitons in an unstable equilibrium, which is destroyed by the 
gigantic potential energy (3 .134 ), so that. it gives the transition from the final 
state of the universe in the directiqn to the big bang. Then, the proper distance 
df2 is determined by the quantum :O.uctuation df2 1 = df2 -dn = 1.08 • 1029 cm , 

i:e. the assum,ption Pvac = Pn = Pi2 x (Tj_/T2)3 is a function of df2 = c tr-2 
(see· 

Eqs. (3.75 a) or (3.118)). 
Using the data- of Tables III to V, all these events are also valid for the 

transition from the final state of the anti-universe in direction to the big bang. 
With that, we have precisely and uniquely proved the eternal cyclic evolution 

of the anti-universe and the universe. 

4 The explanation of the present dark matter and dark energy 

Because of several incorrect interpretations in Ref. [1], we perform _here once 
more the explanation of the present dark matter and dark energy, whereat these 




