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Abstract

The following is a rendition of what was presented by the author, September
11, 2020 in the DE section of that conference. The topics, while not original,
are in strict fidelity with the topics the author was allowed to present in
ICRANET Zeldovich 4, 2020. We present a history of the evolution of the
cosmological constant “issue” starting with its introduction by Einstein for a
static universe, which did not work out because his static universe solution to
the Ricci Scalar problem, and GR was and is UNSTABLE. Another model of
the cosmological constant has a radius of the Universe specified which is
proportional to one over the square root of the cosmological constant, whe-
reas our idea is to use the matching of two spacetime first integrals, for iso-
lating a nonperturbative cosmological constant solution right at the surface of
the start of expansion of the universe, i.e. a phenomenological solution to the
cosmological constant involves scaling of a radius of the PRESENT universe.
Our presented idea is to instead solve the Cosmological constant at the sur-
face of the initial space-time bubble, using the initially derived time step, delta
t, as input for the Cosmological constant. As it is, the Zeldovich 4 Section I
was in was for Dark Energy, so in solving the initial value of the Cosmological
constant, I am giving backing to one of the models of DE as to why the Un-
iverse reaccelerates one billion years ago. We conclude as to a reference to a
multiverse generalization of Penrose Cyclic Conformal Cosmology as input
into the initial nonsingular space-time bubble.
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1. Introduction, Using a Nonsingular Start to the Universe

Our initial start is to use the ideas given in a JHEPC publication [1] and we rep-
licate the beginning of that document to come up with a minimum time step.
We will then use this starting point, for minimum time to come up with what is
one of the simplest DE models which exist, ze. the one for which there is an un-
varying in the present era Cosmological Constant. The idea is as follows. We
give an argument as to the existence of a minimum time step, at the surface of a
space-time bubble. Then we discuss afterwards the failure of the initial Einstein
solution for a static universe, which involves a nonstable solution which is for a
very LARGE radius for an allegedly “unchanging” universe. That model, aban-
doned has been in part replaced by the cosmological constant as proportional to
one over the square of the radius of an “observed” (?) universe which is in part
unsatisfactory because it assumes perforce that we know the boundaries of an
expanding universe (no we do not) which will then lead up to our model of
comparing two first integrals at the surface of space-time to come up with an
unvarying over time cosmological constant parameter. From then on we refer to
the Karen Freeze Dark Stars [2] for formation of super-massive black holes to
eat up Dark mater (increasing percentage of DE), and Abhay Ashtekar treatment
of how a non-singular starts to the universe (as he did it) contributed to a tam-
ing of inhomogeneities as given by Figure 9.11, page 257 of Dodelson and
Schmidt [3]. Ashtekar [4] claimed that the Nonsingular bubble is not decisive,
but I disagree for reasons I will discuss in the manuscript. An elementary discus-
sion of how a fixed cosmological constant contributes to acceleration of expan-
sion concludes our manuscript. With suggested tests and caveats and concerns
brought up in a conclusion, the multiverse idea I generalized from CCC cos-

mology [1] plays a role. And research follow ups.

2. First of All the Minimum Time Step Issue Which We Will
Find Is Important

In [5] pages 212-213, we have that there is a Minkowski simple model for mas-
sive gravity, leading to

m-o,(a’-a*)=0 (1)
whereas if we us [6], and [1] and really look at [7], we can add in the following as

to the scale factor used in Equation (1) which uses at the surface of a presumed

non singular start to the expansion of the universe

a(t)=apy,t’ (2)
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Leading to [7] the inflaton.

| 8nGV,
¢-_J4nGln{Jy(3y—l)t} 3)

Equation (1) and Equation (2) lead us to the interesting restraint of what we

refer to as a minimum time step, below

Yy
2
= [samin J (4)

Our preliminary consideration is to have the time, in Equation (4) commen-

surate with Planck time, whereas a radius of the “bubble” of initial space-time
commensurate with Planck length, using the dimensions given in [8].

Why is this initial minimum time step so important? We will see that ans-
wered as to the formation of the solution to the cosmological constant problem.

But first a review of the unstable Einstein solution for a “static universe”.

3. Why Is the above about a Minimum Time Step Important?
Underpins Nonsingular Start to the Universe

Enter in a discussion of the failure of the static universe model (Einstein), plus
the fault of having the radius of the universe, squared proportional to one over
the Cosmological Constant. We will then go to the Klauder procedure.

First the Einstein “static universe”. To do this, we go to page 144 of [9] by
Plebasnki, and Krasinski. Here is their solution. Using the Ricci scalar, R, this is
what they got for Einstein the value of the Ricci scalar so that

- w 1 c
R (Ricci scalar) = g"'R,, = R¢ :ﬁ = m (5)

The density is, here, p, would have to be absurdly low, whereas A has to
be 107°°/cm? as given by pp 410-411 of Misner, Thorne, and Wheeler, [10]. And
the fault of this is that by an analysis of this given on page 275, of Plebasnki and
Krasinski [9], that any perturbation of R(Ricciscalar)=g"R, =R, would
lead to either lead to expanding or contracting universe states.

4. So What Do We Have Left? In Phenomenology, the Idea of
a Linkage to the Radius of the Universe for A

In Wesson, [11], pages 192-3, we have that there could be, if L = Radius of

unicerse, the value
A=3/1? (6)
The question we then have to ask is then, what IS the radius of the universe? Is
the universe a sphere?” What shape?
5. Now for the General Relativity First Integral. From [1]

We use the Padmanabhan 1* integral [7] of the form, with the third entry of Eq-

uation (1) having a Ricci scalar defined via [9] and usually the curvature N set

DOI: 10.4236/jhepgc.2021.72023

405 Journal of High Energy Physics, Gravitation and Cosmology


https://doi.org/10.4236/jhepgc.2021.72023

A. W. Beckwith

as extremely small, with the general relativity [1]

S, =if(€R—2A)~Hd4x

g =detg,, (7)

o83

Also, the variation of &g, =a2, ¢ as given by [1] will have an inflaton, ¢
given by [1] Leading to [1], [7] to the inflaton which is combined into other
isa

procedures for a solution to the cosmological constant problem. Here, a_;,

minimum value of the scale factor [1].

6. Next for the Idea from Klauder

We are going to go to page 78 by Klauder [1], [12] of what he calls on page 78 a
restricted Quantum action principle which he writes as: S, where we write a

1-1 equivalence as in [1] [12]
T 1 .
S, = [dt-[ p(t)q(t)-Hy (p(t).4(t))]~S, :EJ'(‘R—ZA)-«/—gd X (8)
0

Our assumption is that A is a constant, hence we assume then the following
approximation, from [1]

2 pz N N 5

%=#+N;for0< N <oo;and g =q, = p,t

Vy (x)=0;for0<x<1 ©)
V, (x) = N; otherwise
2 TV _

M+N;f0r0< N <o

Our innovation is to then equate =0, + p,t and to assume small time step
values. Then [1]

_Lvo o2n +7;32t—21)} 2

Y — T ~ " . _

A - e +6-[(Ej+(ij o3 20] (10)
—~'|'«/—gd3x a a a t=t
K

p

7. Now We Have a Candidate Balance of Contributions to A
at the Start of the Universe. Assuming DE Is A How Do We
Account for a Possible Reduction of the Role of DM? From
the Early Universe?

According to Freese, Rindler-Daller Spolyar and Valluri massive BH of a mass
10® solar masses formed early on, in the center of spiral galaxies, forming from
DM stars as presented, here [2]. The point is this, that the following pie chart
probably had more DM than today, with the Dark Stars perhaps shrinking the
amount of DM and boosting the total budget of DR in the cosmos (Figure 1).
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Figure 1. Attributed to commonly available descriptions [13].

We do not exactly know what the DE is, but here is a clue as to its role in the
present universe. And DM may have been considerably more prevalent than
today, if the SM black holes from the center of galaxies are from giant DM stars.

8. A Review of Nonsingular Cosmologies and the Friedman
Equation, and How We Utilize Equation (4)

A given in our work is that within the nucleation of space-time, that time, even
as given in Equation (5) simply does not exist, but that we will be able to use the

results of Freeze [14] as far as a nonsingular Friedman equation to get

»  8n 1. ,02
SETE (” 2|a|] o

Here, we have that p is a space-time density function, whereas o is re-

lated to the tension of a space-time bubble presumably of the order of a Planck
radius. And we are also using what is given in [13] as far as a Dark Energy model,
which we write, for energy density, as given by, if R is the Ricci scalar [10]. We
have also the discussion given in [13] and set x as spacetime curvature, and so
then we have

3a (., ) K a
=— H+2H +—=|=— R 12
Poe 8n ( az) 8n (12)
In terms of the bubble of spacetime before inflation, we submit that time does
not really exist and that then we will be considering a rewrite of the above as
having, effectively H =0. And the term p,. = p. And if we apply Equation
(11) we have within the bubble of spacetime this value for p, =p at just

about the surface of a bubble

, 3aY (16 )| (16n )" K
#rtae(52) (aug) (o) @b oo oo

Unlike the Wheeler De Witt formulation where there is a zero net “energy”

value commensurate with no time evolution of the wave function of the universe,

as seen in [15], with variants proposed in [16], we will be involved in using an
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At =

input into the initial physical system for reasons brought up in [1], and this
will allow us then to say something about the formulation of a time step at the
surface of the space-time bubble, according to the minimum uncertainty prin-
ciple, ie. at the surface of the bubble, of space time, say of about one Planck
length in radius, we would have then a minimum timestep defined by using [17]
AEAt =71 . If so then, if the initial volume is of the cube of a Planck length, we
have a time step defined via, if the & value, were small, we would be probably

be looking at

3
IPIanckh/|G|

(14)

[1‘[327)_1'(5@4} {1‘@@4'@3@4} 2+(§3’§]_1-<2|0|>-1.§;

A limiting solution, of all things turns out to be if the curvature term is small,
with, among other approximations, to be, surprise, to have the bubble tension

term dropping out. But this is not a GENERAL solution

[(:aajl _{ 16x D
8n 3M 2
At = ZISIanckh ' ’

8k
aZ

(14a)

In either case, we will be doing our calculations to determine what this has to
say as to the frequency of a signal from this event, as well as the strength of GW,
and then also the possible polarization states. This would have to be contrasted
with Equation (4), as to what that says about bounding values for the input into
Equation (14). Needless to state the value of time picked, either Equation (4)
and/or Equation (12) or giving equality between Equation (4) and Equation (14)
would be a way to approximate the first values of the terms as far as time evolu-

tion of the scale factors given in Equation (10) above.

9. Now Looking at What Was Discussed by Abhay Ashtekar
in Zeldovich 4. On September 7, 2020 [4]

In our Figure 2, we copy what was done by Ashtekar, in Zelsovich 4 as to what
was part of anisotropic fits to the E and B polarization, as given Ashtekar, in [4]
referred to a method as to smoothing out the error bars as given via use of LQG

with the Starobinsky Potential given as

v(¢)—3M2 -[1—e‘V g“’z} (15)

321

what we are suggesting is that the nonsingular start to the Universe, not just the
LQG may play a role in terms of resolving anisotropic conditions as given in
Figure 2, in low 1 value contingencies. But this issue, brought up in Figure 2 has
been an endless source of comments for me in several years of Rencontres De

Moriond Cosmology seminars in La Thuile, Italy.
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Figure 2. Abhay Ashtekar in Zeldovich 4. On September 7, 2020 [4]. The crust of what he
presented is his claim that by Loop Quantum gravity, could solve CMBR data glitches [4].

10. Next, Referring to the Generalization of the Penrose CCC
Cosmology, for Consistency of Cosmological Parameters
and Input as to Our Nonsingular Start Leading to
Equation (18)

We are extending Penrose’s suggestion of cyclic universes [18], black hole eva-
poration, and the embedding structure our universe is contained within, this
multiverse embeds BHs and may resolve what appears to be an impossible di-
chotomy. The following is largely taken from [1] and has serious relevance to the
final part of the conclusion. That there are no fewer than N universes under-
going Penrose “infinite expansion” (Penrose) [18] contained in a mega universe
structure. Furthermore, each of the N universes has black hole evaporation, with
the Hawking radiation from decaying black holes. If each of the N universes is

-1
defined by a partition function, called, {:i }::N then there exists an information

ensemble of mixed minimum information correlated as about 107 - 10® bits of

, S0 minimum infor-
before

mation is conserved between a set of partition functions per universe [1]
— il =it
{ni }i:N - {“i }i:N

However, there is non-uniqueness of information put into each partition

information per partition function in the set {Z, }:j\‘

(16)

before after

function. Furthermore Hawking radiation from the black holes is collated via a
strange attractor collection in the mega universe structure to form a new big
bang for each of the N universes represented by {E,}:i . Verification of this
mega structure compression and expansion of information with a non-uniqueness
of information placed in each of the NV universes favors ergodic mixing treat-

ments of initial values for each of NV universes expanding from a singularity be-
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ginning. The n; value, will be using (Ng, 2008) S ~n;. [19]. How to tie

entropy
in this energy expression, as in Equation (17) will be to look at the formation of
a nontrivial gravitational measure as a new big bang for each of the N universes
as by n(E;) the density of states at a given energy E; for partition function,
[20].
. i-N
{E.}:j z{IdEin(Ei)eEi} (17)
0 i=1
Each of E, identified with Equation (17) above, are with the iteration for &
universes [1] [18] (Penrose, 2006). Then the following holds, by asserting the
following claim to the universe, as a mixed state, with black holes playing a ma-
jor part, which is using Ergodic mixing, to a degree [1] [21]
Claim 1
138
NZ

j=1

g  (18)

before nucleation(present universe) ~ nucleation(present universe) after nucleation(present universe

For Nnumber of universes, with each = i

forj=1to N

before nucleation( present universe)

being the partition function of each universe just before the blend into the RHS
of Equation (16) above for our present universe. Also, each of the independent
universes given by are constructed by the absorption of one to ten million black
holes taking in energy, i.e. (Penrose) [1]. Furthermore, the main point is similar
to what was done in [1] reproduced below in terms of general ergodic mixing
[21]

Claim 2

maximum black hol
( ack holes) (19)

—_
~
— ~

[1]

=
1 lpefore nucleation(present universe) =

what is done in Claim 1 and Claim 2 is to come up as to how a multi
dimensional representation of black hole physics enables continual mixing of
spacetime; [1] [21] largely as a way to avoid the Anthropic principle, as to a pre-
ferred set of initial conditions. Claim 2 is to use what is known as CCC cosmol-
ogy, which can be thought of as the following. First. Have a big bang (initial ex-
pansion) for the universe. FOR SAY redshift z = 10, a ten billion years ago,
SMBH formation starts. Matter-energy is vacuumed up by the SMBHs [1].

Then the main methodology in the Penrose proposal has been in Equation (20)
evaluating a change in the metric g, by a conformal mapping Q to[1] giv-
ing space for which Ay ~10%°/,..., And here we have an inversion of the me-

tric according to the rules given in Equation (20) and Equation (21) as follows
9., (Modified) = Qg (20)
Penrose’s suggestion has been to utilize the following [1]
Q——07! (21)

In fall into cosmic black hopes has been the main mechanism which the au-

thor asserts would be useful for the recycling apparent in Equation (21) above
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with the caveat that the invariance of the Planck # combined with Equation
(21) above gives a good indication of a uniform mass to a graviton, per cycle, as

far as heavy gravity, provided that 7 =h holds’ [1].

old cycle(ccc) new cycle(ccc)

11. One Big Takeaway from All This, Is That the
Cosmological Constant Is Rooted Right into the Value of
a Massive Graviton

Le. by this amount by Novello, [22]

m, =—— (22)

12. Where This Leaves Us

1) First of all, we have that Equation (22) leaves a solid link as to the interlin-
kages between massive gravitons and the calculated cosmological constant.

2) To be confirmed, do we have evidence of a multi universe contribution as
to the formation of an initial universe expansion? This needs to be confirmed
experimentally.

3) As outlined, this can lead to confirming or denying the truth of what Corda
raised in his article about a minimal alteration of GR, which is recorded in [23],
[24].

4) Our methodology if confirmed and worked on, will lead to among other
things. A Non perturbative, but different procedure as to bounding the cosmo-
logical constant, and by extension DE. Since DE is, in its simplest iteration the
cosmological constant, we have that in terms of the transition from the interior
bubble of the space time start to inflation to traditional space time inflation the
following to explore, with dS the surface of an event horizon between feeding

into the spacetime bubble, and cosmic inflation.

Rys — 9 R
deS:( 00 00 )
8n
ds
4 i (a) 2«
a _qd a . (a) ¢«
(—Sa—gmGAj‘ { 3a+9006(a+(a] 7 N (23)
= ~
8n 8xn

ds
ds

5) See this final take away as to what the cosmological constant is equivalent
to.

6) In order to obtain maximum results, we will be stating that the following
will be assumed to be equivalent. [1], Ze. the term comes from using expression
of [25] [26]

OuVs va| L 3 ANEA
Oy -(‘\‘/—33+sz3 J~§'f\/—gd X- 6-[(gj+(gj +a—2 3 (24)
-p
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AV, ~ i.j\/@fx-(z/\) (24a)

leading to

A(Lagrangian multiplier)zl- 5_9 A (24b)
K O

13. Conclusions, Relevance to Black Hole Production

Our assumption is that the Lagrangian multiplier is roughly equivalent to a mass
which is about 10* times the mass of a Planck sized black hole mass, i.e. that we
have Black holes initially produced which are of say 10* times the Planck mass.
In Corda’s recent work [27], we have that n is the quantum number n put in
where Planck mass is normalized to 1, so then, if there are 10* black holes of
mass M :lOZMp,anck =10”. Here we make the following simplification of a
so-called Horizon volume Equation (20) to read as. After normalizing Planck

mass as being = 1, then by [28] we state

~ 102 x167 (L‘lj . 1_(n__1j
per black hole 4x10 n

Our supposition is that there are 10*> mini black holes, and a mass of 10* times

AV ~10%x AV

n=1.n ftotal

(25)

n-1,n

Planck mass, per each black hole, so that we find n for quantum number. So if

we assume [28] conditions. Then we have an entropy count, on r.h.s. as

16,[.(L). 1_[n_—1j
4x10* n

ie. that say 1000 times Planck length, we have the beginning of say creation of

~10° (26)

100 mini black holes, each of mass about 100 times Planck mass which would
put a huge restriction upon the admissible quantum value, n.

Final comment are as to why I published this talk as given in Zeldovich 4. See
the following.

All these topics were presented up to a point in the Zeldovich 4 conference, as
can be seen here [28] and that essential proofing of this main idea, the compari-
son of the two first integrals as a way to obtain the cosmological constant near
the initial phases of expansion of the universe is seen in [29], which was not re-
viewed by the Russian Journal who did not take the idea of my presentation, al-
ready peer reviewed in [29] seriously. In addition, the Russian Journal which al-
legedly is taking selected articles of the Zeldovich 4 conference, did not note ei-
ther [30], or [31] or [31], which in their abstracts gave convincing proof of non-
singular initial configuration cosmologies seriously. Further proof of the exis-
tence of nonsingular cosmologies can be seen in [31], as well as in the Ettore
Majoranja International science series as shown in [32] and [33].

Finally the author wishes to point out the existence of [32] by J. M. Khalant-
nikov, called Qualitative cosmology. What evidently was not appreciated as to

the gist of the nonsingular start to my problem, is in some sense not materially

DOI: 10.4236/jhepgc.2021.72023

412 Journal of High Energy Physics, Gravitation and Cosmology


https://doi.org/10.4236/jhepgc.2021.72023

A. W. Beckwith

different from what was done in [32] as far as conservative Hamiltonian systems.

All these entries will make their way into future publications and I wish to
thank JHEPGC for a venue to display the gist of what I tried to convey on line in
Zeldovitch 4, on September 11, 2020 as a talk in the Dark Energy section of that

conference.
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