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Abstract

The wave function for the spin the early universe is obtained through the
adaption of the quantum formalism to one solution of the Wheeler-DeWitt’s
equation [1], associated with the wave function of the universe. In addition,
some observations performed by Stephen Hawking in relation to the vorticity
of the universe [2] are used. This wave function for the spin could be used for
indirectly to demonstrate the presence of dark matter in the universe.
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1. Introduction
1.1. General Aspects

Instants after the Big Bang a incandescent infinitesimal amount of energy, with
high degrees of indistinguishability, is projected externally in the form of a
closed space, this projection transfers a combined rotation, to the early universe,
consisting of both, of an orbital rotation around a virtual center, and of an in-
trinsic rotation of the universe on its own axis (spin).

The initial magnitudes of these rotations are enormous, but will decrease
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gradually during the inflationary stage “10™* s”, and for the rest of the expansion
but will not disappear.

During the inflationary stage these rotations will remain independent, but on
cooling of the matter in the universe during the expansion, and its correspond-
ing increase of volume, will cause, that the intrinsic rotation (spin) and the or-

bital rotation in the early universe lose velocity. Then the superimposing of both
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rotations, will affect the movement of the galaxies near the outer edge of the un-
iverse.

This phenomenon of spin can be determined indirectly through astronomical
observations of the blueshift of galaxies beyond the great attractor, near of the
outer border of the universe galaxies, this could be the physical cause of the hy-
pothetical dark flow, proposed to explain some surprising results associated with

the movement of large galaxy clusters.

1.2. Specific Aspects

The universe and everything contained in it (stars, galaxies, clusters, etc.) is in
constant motion from the Big Bang until the present. All this current movement
is inherited from the energy released in the Big Bang. This transfer of motion
would take place in two stages:

i. From the geometry we know that in a sphere, its surface area (A4, 4nr?,

4
and its volume, (Ej nr®, are equal when the radius r of the sphere is numeri-

cally equal to 3. When this radio changes, by above or below of 3, the following
scenario would be generated:
L1. When r> 3 = A< V,

sphere*

In this case the surface-area-to-volume ratio
tends to decrease as the universe expands, causing that the movement of spin,
can to replace the orbital generated in the Big Bang.

i2. When r< 3 = Ag> V., therefore in the moments before the Big Bang,
the surface-area-to- volume ratio, would be high enough, as for to generate a
great force on the virtual surface area of the unborn universe. This force is the
origin of the initial orbital movement.

£3. The law of large numbers, can be applied here as well: If we take all the
possible events leading up to the Big Bang, and all the possible paths of the tiny
universe after the Big Bang, including those universes orbiting around a virtual
center U,, we would see a convergence to our current universe, Upgpepny If We
increase all these possible events to infinity, the probability of this convergence is

100% (strong law), this can be written as:

P(limJn :UPRESENT):l (1)

n—o0

Since distant stars have been observed, with a blue shift in its light, ie., ap-
proaching, it is possible to infer a small current rotation movement. Then in the
beginning of time, this rotation would have reached enormous magnitude, giv-
ing the tiny universe an additional orbital motion.

A scheme of this phenomenon is shown as follows (Figure 1):

The mathematical formulation shown here is on the total angular moment /,
associated to the early universe, according to one polynomial solution ¥ (G,p)
derived on Wheeler-DeWitt’s equation. The total angular moment /, is ex-
pressed depending on both, the angular orbital moment U, and of the angular
intrinsic moment of the universe, S;. For the mathematical development we

work with a wave function y(r,7), which is deduced from Y¥(G, p) in where the
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Figure 1. Generation process, for both spin and rotation orbital, of the early universe. (a) Inflationary period; (b) Expansion of the

early universe, after of the inflationary period.
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variables ry £ are expressed as real functions of the shape,
r=R(Fy.G,my, My );t=T[mg,G,a(t),A]. 2)

where Fy; is a gravitational function between the nucleus of the universe and its
external edge, G is the Newton- Cavendish constant of Universal Gravitation, m,,
is the nucleus mass, my; is the total mass of the border, a(?) the scale factor, A =

8nGp,,. is the cosmological constant, and p,,. is the vacuum energy density.

2. Model and Results
2.1. Solution to the Wheeler-DeWitt's Equation

The treatment and solution of this equation is realized in its classic form, which
is expressed in function of the scale factor a(#), associated with the space-time
expansion, and the corresponding growth of the universe. The solution is ob-
tained according to the Laplace methodology. The obtaining of one differential
expression for the Wheeler- DeWitt’s equation, is achieved through the Eins-
tein’s equation for a FRW cosmology,

FEOe o

where, A = 8nGp,,. is the cosmological constant, and p,,. is the vacuum energy

density. An equivalent expression for this equation in a closed FRW universe, is

2 2
pZ + (S—ZJ a’ {1— {%H =0. (4)

where p, is the canonical momentum. Finally the quantization of this expression

of the form,

allows us to obtain the Wheeler- DeWitt equation defined by,

S -

Then, applying Laplace transforms [3] to Equation (5),

s6

2 T 72B
w(s){%j [ —Be—se ds . (6)
Ajsefﬁds

2 2
1
where, A:(S—gj and B= [S—RJ —ZJ The term in square brackets is re-
8

duced to the expression,

6a 6a’

)

1
where, a = (_ﬁj . Applying a transformation to Tay/or polynomial of fourth
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order in this expression, we have,

1

{sz s {756]_(&12)} i [_ i ]{1{%]52 {G%J 54]- ®)

6c

Replacing this result in the Equation (7), allows to obtain a partial result for

the universe wave function, as follows,
d® 1664a§a3 d® 76.868a§a5
¥ (a) ~ da® 2 I 4 8
7(72) (3n) da 147(72) (Sn)

d’ | 175.5G"a’a’
+ 7 6 12 +
da’ | 1715(72) (3n)

(9)

where the previous expression is valid for any type of function associated to the
scale factor a(#) [4] [5] [6]. Finally we can generalize this wave function, as fol-

lows,

3 5
96G3[8 3 J 96265(8 8 ] 963G7(8 3 )
N ( G, p) _ TPyac + TPyac + TPyac

U7)(72)" (3n)" || 3(7)"(72)" (3n)" | | 5(7)"(72)" [3a]"

(2n-1) (10)

96n G(2n+1) ( 3 J
870,
+ n 2n 4n |”
(2n-1)(7) (72)" (3n)
or,
(2n-1)
96" G(2n+l) [ 3 j
© 8
\P(G,p)zz npvac (11)

| (2n-1)7"72%"(3n)"

where, n € NuU {0}, Gis the Newton-Cavendish constant of Universal Gravita-
tion, and p,,. is the vacuum energy density. Then, according to a fast examina-
tion of this polynomial representation for the evolution of the universe, we see
that for p,,. — 0, the function ¥ is strongly increasing, generating an almost in-
definite expansion, of the same form when p,,. — o, ¥ — 0, generating condi-
tions for a collapsed universe. The Equation (11) is an exact and infinite repre-
sentation of the universe, where every term is associated with a particular condi-
tion in its evolution, being the Laplace transforms fundamental for the obtaining

of this solution.

2.2. Getting a Wave Function for the Spin of the Universe

Defining the parameter A [7], as the polynomial components associated to the

Equation (11), is possible to obtain,
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¥(G,p)=3 4], V¥ jeNual. (12)

j=0
The application of a rotation C{a) [6], to this early universe, allows to obtain,
a[C (@)Jy (r.21) = 0[C (@) [R(Fie Gy, e ), A1
=3 DAjAj[C(a)]y[C(a).4]']
77

(13)

Being DAjAj the components of a square matrix D. Then expressing to y(5,4))
as the components of a vertical matrix () we obtain,

G[C (a)]‘//v (r)= G[C (a)}y’v [R(FNE’G'mN’mTE )]

_1 (14)
= D[C (a)]‘//v [C (a) R(FNE ,G,my, Mee ):|
Continuing with the development we obtain,
[ C(a) ]y [R(Fye, G my,mee )|
iy ~ (i) = (15)
- [1_(%}1% —(%jasu }//[R(FNE,G, My, M) ]+0(a?).
Being U, the operator angular orbital moment of the universe defined as,
Uy = R(Fye,G,my, My )x(=iAV). (16)

And being besides, j:Uu +§U , acting on rand 4, we have,
G[C(a) ]y [R(Fue, G.my,mrc ), 2]]
. i) - .
=W[R(FNE,G,mN,mTE),ZJ]—[EJaUUW[R(FNE,G,mN,mTE),/IJ] (17)

_(%jazéuﬂjﬂ,j’w[R(FNE,G,mN,mrE),ﬂjr}_i_o(az)l
Aj

Finally,
v (nt)=w, [R(FNE’G'mN'rnTE)'T (mTE'G'a(t)’A)]

R (18)
=;((UU,SU )w(r,t).
Then being,
(2n—1)
96nG(2n+1) 3
() =y (RT)=¥(G,p)=3 2 _S A (19)
R T = (2n-1)7"72" (3x)" | =

The conditions for a young universe are obtained when n — 0 and j — 0,
then,

. e o [(81Gp ) (A
W(r,t)_W(G,p)_zo_(T]_{g) 20)

Resolving for ;((Lju , éu ), Le., for the spin wave function, we obtain,

Z(UU’SAU):{WV(r,t)}:{—&//\,(r,t)}:{—&//\,(r,t)}:{—1789061860w\,(r,t)}l on

W(r’t) A BEGpvac pvac
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3. Discussion

The negative sign that shown in Equation (21) represents one imaginary com-
ponent of ;((L]U , §u ) in this primary state of the universe, and its real compo-
nent, is initially zero. This sign represents besides a great quantity of energy
compressed inside of an infinitesimal volume. A fast examination of this

;g(lju ,§U) tends to zero, which

2(Us. %)

increasing. Researches realized by Stephen Hawking show that the universe, ac-

spin function shows that when p,,. — o,

suggests a very small rotation, in turn when p,,. — 0, is strongly

cording to observations of the microwave background radiation, could possess
to large scale, homogeneous vorticity, between 107* and 7 x 107" rad yr™" if the
universe is spatially closed, Ze., between 5.71 x 107" and 4.00 x 10" degrees yr™'
respectively. Then, if the rotation of the universe has been very slow from the

BigBang to its current expansion, the norm of the spin function, “ ;((lju Sy )

should be very small, if we apply the values raised by Hawking, consequently the
vacuum energy density p,,. should possess a numerical factor of the function
wi{151), considerably high if we use

“ (0.8, )| =3w, (r.t)/87G . =1789061860s, (r,t)/ p, - Therefore, the to-

tal quantity of mass and energy in the cosmos in expansion, would reach astro-

nomic values that in principle would reveal the presence of dark matter, when is

applied the spin wave function, to the early universe, Z(Uu 'Sy )
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