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Abstract

In this paper i will give an explanation for the source of dark energy by a potential

which is responsible for the expansion of the universe.l show that the gowth process

is very easy to understand like the rabbit population growth described by Fibonacci.

At the end of the paper i will give some hints why i have choosen this form of the potential.
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1. Introduction

Georges Lemaitre discovered Juni 1927 based on the redshift of the galaxies that the universe

is expanding.In Einsteins general relativity the expansions comes from the

cosmological constant A which is a constant factor in the equation.But until today nobody
knows what is the reason for that factor.Some say the reason is the vacuumfluctuation but

this leads to the vacuum catastrophe.l want to give an answer by the Evolutionpotential which is
conform to Einsteins equations and easily shows why the universe is expanding.

1.1. The Evolution Equation

The equation is an energydensitypotential with speed as variable.
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speed ¢ € @° x iR® = Octonions® x Imaginaers®

and |¢| = ¢\/p

c...speed of light

A... cosmological constant
G...gravitation constant
p...golden mean 1,618033...



1.2 Picture of the equation

representation of the definitionrange
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Dimension of the definitionrange = 5 x 8 + 8 = 48

Hint:The red (excited) degrees of freedome are the 24 SU(5) bosontypes (similar to Higgsfield).
This bosons are candidate for dark matter particles.

1.2. Picture of the equation
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1.3 Understanding the 3 terms of the equation

1.3. Understanding the 3 terms of the equation

The potential V (¢) is a energydensity? and on the zeropoint ¢ (speed of light)
we can write it as

E?=p*+ 02t 4+ =0

E...energydensity

p...(pressure/c)
o...massdensity

o...stretchdensity

Comparing equation (2) with equation (1) on ¢ = ¢ we get
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1.4. Understanding the Evolutionpotential as growth process

To see it more clear we write equation (1) in the following shape
with

P,... Planckpressure
lp... Plancklength

we get

AT 3
Vo) = Gt (- el L2l

2

we write for short

AIZ 1 0,65 1
Tp =Nz ~ 1(’)% R _e Permutation factor dimensionless

we set G=h=c=1 (natural units) then we get

_ 1 1 ¢° 2 4 1 8



1.4 Understanding the Evolutionpotential as growth process 4

Reading the formular:

We see for smaller N the negative pressure is bigger and getting smaller for big N.
This means in the first time of the universe N was small and therefore the expanding
big (cosmic inflation).Now N is very big and therefore the expanding small.

N is the count of permutations of the definition range for the Evolutionpotential.
For example the Higgsfield have 4 degrees of freedome therefore N= 4!=24

Our Potential is defined over speed ¢ € Q° x iR® and therefore

has 5.8 + 8 = 48 degrees of freedome.Then N = 48! ~ 1, 24.10%!.

We can see clear that the pressure which expands the universe is so small because
we have a lot of degrees of freedome on the definition range.

One side result of this is see (8) that

—L£ = (10)

For describing the growth process we write the formular (9) as follow.

11 e 1 P13 11\
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V(1)

In our potential we have densities? (massdensity?,...) so the third power comes from the
3 spacedimensions (Volumne?).

Then we can write (11) as follow.

V() = o .(— Ove .ﬁQ Q%JFGQ@\/IQ— n .ﬁ2>:0 (12)
N4 (2m)? 2L +02. 17 Op+t0, 10 OL+02 1
with
O/5= (Volp)? = \@d volumne in natural units (13)
and
O1= (V1.1,)? = \fl3 volumne in natural units (14)

speed
speed

drawing the 1% which can be seen as t?) because we have in (12) inside the denominator

and the numerator we get

2 2 2 2
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with
M 5= (VL)% t, = \/53.1 Yvolumne” of minkowski spacetime in natural units (16)
and

M ;= (V1.1,)3.t, = \ﬁ3.1 "volumne” of minkowski spacetime in natural units (17)
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The most important growth process in nature is the Fibonacci series.

Fn = Fn—l +Fn—2 (18)

n>3
h=F=1
This leads to the golden mean growth process the golden mean series

(pn — (pn—l + (pn—2 (19)

©...golden mean
p=1,618...

The important property of the golden mean is if a = 1 and a + b = ¢ that

a b

T D
'
a+b

a+bistoaasais tob

This leads to the fact that the golden mean series is selfsimilar.

= (20)

an—1

Now we want to transform the golden mean series (19) to the shape of our potential (11).
With the formular

280”+2 — QDTH_?) + gOn (21)

which is equvalent to (19) because of

S0n+3 _ @n+2 4 (pn—&-Q _ @n _ (pn+2 + ()On—i-l + (pn _ QDn _ (’Dn+2 + (pn-&-l (22)

divide (21) by " leads to

20 = ° +1 (23)
then
—P 4207 1= (24)
divide by 2¢? = ¢3 4 1 leads to
3 1
- 0 (25)

1—7:
903+1+ 3 +1
divide by #)2 leads to
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) PP +131 31371

(26)

This is the formular which is the same as our potential (11) deduced by the golden mean growth.
Important hint:The golden mean growth here is not the growth in time!This means the space
is not growing by the golden mean in time!



1.5 understanding the normingfactors on the Evolutionpotential shape (9) 6

1.5. understanding the normingfactors on the Evolutionpotential shape (9)

We know such factors in mathematics and physics when something must be normed or
from statistics when something is (in)distinguishable and so on.

The number 48 is the count of the degrees of freedome on the definitionrange

of our potential. Therefore the factor comes from the permutations of this degrees of
freedome.

We take equation (11) and draw the factor ﬁ = 48% inside the brackets to see it more clear.
V(1) = 11 e 1 P10 ICE A (27)
CONY 22T\ 34131 341371 p341371)

then we get with

1 1 1 e* 1 1 181
V)= —— — (- — 42— —— — ) =0 28
) (27r)2903+13( MN NNN MN (28)

As we have seen on (12) we have volmne? in the formular therefore we write it to

(2m)% 3 413 VN VN VN VN N VN VN VN
Each of the 3 terms is a squared 4 dimensional volumne.

. T 1 1 .
Taking a look on one term we have as multiplier the factor TN = Vi which
remember us on the normalizationfactor of the Slater determinant and the
the sum of squared volumnes remember us on the Gram determinant (see references at the end).
We write equation (9) in the Gram-form

6 0 00
_ b a1 S SRV | 0 2 | o
TV = i s ER TV, B I B P A LS O B
0

@ 0 |of

The factor \/% remember us on the Gauss Normaldistribution (see references).

1 1 x\2
flo,z) = e (%) 31
0D = ot By
with o is its standard deviation (average quadratic deviation).
\/2:;? is the normingfactor of the distribution.
The normed wave function to this distribution is
Y(o,x) = ! e_ipfgm e~ 1:(3)? (32)
’ V2ro? .
with
flo,2) = ¢(o,2) 4" (0, 2) =| (o, z) |? (33)

We assume (because of the normingfactor %ﬂ which appears in the equation (30))
that every one of the 48 degrees of freedome of the definitionrange
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speed ¢ € Q° x iR® is distributed by the Normaldistribution..
So finally without deeper proof we interprete the normingfactor in front of the

determinant on equation (30) as follow.

S
43!

L 4
()

1

—_— 34
S03 + 13 ( )

(

47 is norming the squared speed | ¢ [* (or | 1 |%, | /@ |* ...) because we have
48 degrees of freedome which can be permutated.

\/% is norming the normaldistribution on every degree of freedome.

ﬁ is norming the positiv squared volumne and the negative squared volumnes.

1.6. conformity with the energy-momentum tensor

We show that our potential leads to the energy-momentum equation

8rG
CTTMV = A.’f]ul, (35)

Nuv---flat spacetime metric
A... cosmological constant
T,,... energy — momentum tensor

For that we input the 3 terms of equation (2) in the following manner into the
energy-momentum tensor

v/ 0%.ct 0 0 0
8rG 8rG 0 —/| 2.2 +02.c8| 0 0
T, = —— 36
ct ct 0 0 —/|p?.®+o02.c8| 0 (36)
0 0 0 —/| P22+ 028 |

Using equation (3),(4),(5) we get what we want to show

4
Auc 0 0 0 1 0 0 0
_ - 871G —
A T#y ! 0 0 _A.c4 0 A 0 0 -1 0 (37)
881G A 0 0 0 -1
0 0 0 ~8rG
2 2 2 8 A.cty2
because | p*.c® +0%.c° |= (5:5)
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1.7. conformity with the empirical datas

We know from observations that the universe actually is growing by ~ 70 km per second on a
distance of 1 megaparsec ~ 30,9.10'® km.

This observation includes the gravity of the mass,radiation,...

The Evolutionpotential is only the dark energy part of the expansion.

First i have to say that the Evolutionpotential is conform with the empirical datas by definition
because we have set the second term as the massdensity which is given by the

cosmological constant and the value of this constant comes from empirical measurements.

T only show in the next part that with assumption (10) we come to the same results

and where we see the expansion in our Evolutionpotential.

We know from the Friedmann equation that the Hubble-Parameter for the dark energy is

A
H? = g.CQ (38)

with the assumption in (10) we can write it

4.c? 4
= WP 18'2 YT in natural units (39)
12.48! 48!

Then 2 objects (galaxies) with a distance of D walk away by the velocity of
v=H.D (40)

Then the distance is growing by a A in a Plancktime

A =vt,=HDyt,= in natural units (41)

1 2
Dy.—=—
0 /3 48!

Then the new distance after a Plancktime is

Dy = Dy + Dy. in natural units (42)

12 12
2 — Dol + — =
V348! ol +\/§48!)

Then the new distance after another Plancktime is

1 2 1 2 1 2
Dy=Dy+Dy.—=-—=Di(1+ —=-=)=Do(1+ —=-—=)? and 43
2 1+ R 1( +\/§48!) o( +\/§48!) and so on (43)
Then in general the distance after n Plancktimes is
D,, = Dy(1+ ! 2)" (44)
S N T

On a distance of Dy =1 Megaparsec ~ 30,9.10**km we have a growth after 1 second ~ 0, 1855.10% ¢,,

2

0,1855.104% 1
3 /318!

1 2 44 1 2
D,, = Do(1+ %@)071855.10 =Do(1+ ﬁ48!) 73 a8 _ (45)
1 2 vsast 01855101 L 2, 0,1855.10%% L 2.
Dn :Do((l—‘r‘ii) 2 ’ V3 48! mDOe ) /3 48T (46)
/348!
1 2
~ Dy.(1+0,1855.10M — =) (47)

V3 48
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because (1+ £)¥ — e for k — 0o and e® ~ 1 +  for very small x.

Then with 48! ~ 1,24139.105 we get finally

1,7254

Dn ~ Do(l —+ 1018

) (48)

with n = 0, 1855.10*= 1second

The empirical expansion today is ~ 70 km per 30,9 megapersec

70 2,26

The reason why our expansion is smaller is because we only have took into account the dark energy
and not the mass,radiation,... in the universe.
Now we want to show that our Evolutionpotential leads to the same result.

For that we split the pressurecoefficient in equation (1) into two parts.

V(g) = (%)2. ()= (A'TCQ)2 x (;TC;)Z () = H* (;’;;)2 () = (50)

In natural units and with assumption (38) then it can be written as

V(p) = H x (8:;) ()= (4%%)2 x <8?;) ()= 46%.(2;2 (... (51)

S0 it is easy to sea how the Hubbleparameter appears in the Evolutionpotential.
We keep in mind that it is the Hubbleparameter just for the dark energy!

1.8. direct connection between Evolutionpotential and Kepler triangle

We start with some basics.For two positive numbers a and b we can calculate the three
Pythagorean means:

- b
A=1 —2|— arithmetic mean (52)
G =Va.b geometric mean (53)
_ a.b .
=2 harmonic mean (54)
a+b

with

]
IN
Q
IN
N
E
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The Kepler triangle with sides ¢, /¢ and 1 where ¢...golden mean.

1

But this is not the only Kepler triangle.Every streching of all three sides by a factor x
is also a Kepler triangle. We set our focus to the Kepler triangle with sides ¢, 90% and @?
which is a stretching of the above triangle by the factor ¢.

It is a known theorem that the Pythagorean means can be assigned to a right triangle
< if it is a Kepler triangle and then a and b are in the relation (see references).

a=by? (56)
We choose b = 1 and then a = ¢?
¢ c
~ a+h
\f_‘;‘z —_= -l —_= >
, N A _
?:2 ;15, wi=0G= a.h G
PV S .
4 [
oo =2 a.b H
a+h
a= \;3 h=1

Then it is easy to see that we can write our Evolutionpotential (1) in the following shape:

Aty 1 LA = Lol 1ol
= | —-H H = - I
Vo) = (g (- e - 32 57)
and with the known relation of the reciprocal dual (see references)
_ _ 11 1
H'=H(-,-)=—= 58
(a’b) A(a, b) (58)
b=1and a = °
we get our potential in terms of the harmonic mean
Actis 1 LA 71y Pla mo1 s
— (=2 o (—at ey @ gy g
Vo) = (g (- e meh - a2y (59)

it is easy to proof that
(HYW'=H and H+H '=1 (60)
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1.9. How if found the Evolutionpotential

I am not able to describe all the inspirations which leads to the formular.Therefore i have to
write a complete book.But i found it relative fast and it showed a lot of good properties which
encouraged me to keep going.First i find an orientation on the Higgspotential which is of dimension
GeV* and therefore uses the ¢* theory.The Evolutionpotential is of dimension GeV?® and
therefore uses consequentely the ¢® theory.

For some reasons i had to expanded the field behind it to Octonions ezact to @° x iR8.

It is clear that massdensity and pressure must be a part of the formular to describe

the A cosmos but i found out that an additional term is possible.

And what theoretical is possible is often possible in nature.

Someone want ask me why do we have the golden mean in the formular.There is a simple reason
which leads to the unique coefficients p, g, 0.

The important behavior of the potential on the interval [0, ¢,/] is that it is stable.

This means the skewness is zero and only this coefficients leads to this property.

e\/7
/0 V(6)6dg = 0 (61)

2. Conclusion

I showed that the Evolutionpotential for the universe can give an answer to the unresolved question
why do we have an expanding universe.It is similar but not equal to the Higgspotential with a
third stretching term which acts on the spacecoordinates.

Further i showed that the growth of the universe is splitted into the two components of the
golden mean growth.

One question remains open here. Why do we have the definition range with 48 degrees of freedom?
An explanation for that can be found on my homepage https://standardmodell.at
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