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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 
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Exceptionally, because of the new introduction of Jhe normal (v A ' II dm ' vb ) 
and the total ( v A , v dm , 1\ , v cMB ) dark energy (see above), we u�e the 
improved data· of Table VI in Eqs. (7.19) to (7.29) for the important 
confirmation of the far-reaching conclusion in Sec. 7. 

Consequently, using the data of Tables III to V including VI, the results, 
derived in this _Sec. 4 for the universe, are also valid for the anti-universe. 

5 The new thermal equilibrium and the light neutrinos 

Via the results (2.47)to (2.50), we can.directly support the in,troduction of the 
new thermal equilibrium by the assumptions 

kT = kT0(ve ) = E0(ve) = (1.589j·_gi:)•10-3eV, 

kT = k7'o(vµ) = E0(vµ) = (8.85j:i!)·l0-3eV, 

· · kT = kT0(v,.);,, E0(vi- ) = ( 4.93�gJi) · 10-2eV
kT = kTo(Lr;) = Lfo(vi ) = (5.97�g:ij) · 10-2

ev.

Then, the assumptions (5.1) to (5.4) yield the redshift conditions 

and 

· 1 . ( ) = Eo(ve) = 6 766 +zo Ve -- • -,_ kT0 

E0 (v ) 
l+z (v )= µ =37.68o µ kT: 

0

1 + z (v ) = 

Eo(vi-)
= 209.9 . 0 i-

kT: 0

" L.Eo(v;) 1 + Zo(L.Jr;) == l
kT: 

_ = 254.2 . 
' 0 

For N(T) = 3.362644 (see Eq. (2.6)), the expression (25) yields 

Qr = .!_ N (T) Qr = 9 .18 · 10-5 •
2 

' 
. 

(5.1) 
(5.2) 

(5.3) 
(5.4) 

(5.5) 

(5.6) 

(5.7) 

(5.8) 

(5.9) 




