X4

Journal of High Energy Physics, Gravitation and Cosmology, 2024, 10, 1412-1423

X/

"‘: g‘e'“seen;:_gﬁ https://www.scirp.org/'journal/jhepgc
94% Publishing ISSN Online: 2380-4335

o,

ISSN Print: 2380-4327

How Relic Black Holes, in the Early Universe
in Terms of a Quantum Number n as Specified
Are Linked to Torsion, Cosmological Constant
and Also Adding Quantum Hair to Quantum

Black Holes

Andrew Walcott Beckwith

Physics Department, Chongqing University, Chongqing, China

Email: Rwill9955b@gmail.com

How to cite this paper: Beckwith, A.-W.
(2024) How Relic Black Holes, in the Early
Universe in Terms of a Quantum Number n
as Specified Are Linked to Torsion, Cosmo-
logical Constant and Also Adding Quantum
Hair to Quantum Black Holes. Journal of
High Energy Physics, Gravitation and Cos-
mology, 10, 1412-1423.
https://doi.org/10.4236/jhepgc.2024.104079

Received: May 14, 2024
Accepted: September 21, 2024
Published: September 24, 2024

Copyright © 2024 by author(s) and
Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

(OO open s

Abstract

Our idea is to state that a particular set of values and reformulation of initial
conditions for relic black holes, as stated in this manuscript, will enable using
the idea of Torsion to formulate a cosmological constant and resultant Dark
Energy. Relic Planck sized black holes will allow for a spin density term which
presents an opportunity to modify a brilliant argument given as to cancelling
Torsion as given by de Sabbata and Sirvaram, Erice 1990. Meantime specula-
tion given by Corda replaces traditional firewalls in relic Black holes with a
different formulation are included with a quantum number, 7. In addition and
most important, we have that there may be a solution to showing the incom-
pleteness of the black holes have no hair theorem, for reasons which require
quantum number, 1, and also BEC representation of Black holes in primordial
conditions.
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. Introduction, the Origins of the Black Holes Have No Hair
Theorem and a Preview of What We Will Be Trying to
Modify

Our supposition which will eventually end in terms of challenging the black holes
have no hair idea start off with a very simple idea. That is we begin with the simple

intuitive model as to how a star mass, M, could attrit a loss of its essence via the
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following rule. Here, M is a mass, 7'is temperature, and & is a proportionality
term which is assumed to be a constant
dM <
— T4

S (1)

In terms of having 7"as temperature related to star mass we will make the simple

rule as follows

hc®

T 2
87k,GM @)

This leads to, if indeed Equation (1) is observed as far as star mass loss over

time to be approximately

_5 _ h4 12
M*"(Ioss):((m)2 -a]~(”4kiG4j-t (3)
B

In order to parameterize this further in terms of our model as to how we can

observe a violation of the black holes have no hair idea, we will need to do some
parameterization of a mass A, for black holes, in terms of the following inputs for

our article.

2. Recounting the Parameters of Black Hole Physics Used in
This Essay, and Where Torion May Allow for
Understanding New Bounds as to Black Hole Models, as
Well as the Importance of a Quantum Number n

Following [1] [2] we do the following, namely for our problem using the substi-
tutions outlined so we can re do the introduction of black hole physics in terms of
a quantum number n. To begin this first look at the following for dynamical scal-
ing as far as initial black hole physics in the primordial moments in the regime of
Planckian physics to the onset of the big bang. We then get.
\/_ _ kB E

MCSerropy 4)
=kgN

Sentropy particles

And then its reference to the BEC condensate given by [1] [3] as to scaling

me—Me
\/ Ngravitons

M BH ~ \ Ngravitons ‘M P

RBH ~ \[ Ngravitons : IP (5)

Sen kg N

gravitons
T
Ten = (—P
Ngravitons
This is promising but there is one more step which will utilize the importance
of [4] in which we make use of the following Energy expression. First a time step

which we make use of, namely
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r~GMsr (6)

Making use of the simplest version of the HUP [5] (NOT the version we finally
use) we can use Equation (3) for an energy of [4] for radiation of a particle pair

from a black hole, namely
E|~(VoMar) @)

Here we use some approximations, namely we assert that the range of applica-
bility of the spatial variation goes as
or=/(, (8)

This is of a Plank length, whereas we also assume in Equation (7) that the mass
is of roughly a Planck sized black hole mass.
M ~aM, )

If so, we transform Equation (4) to roughly be of the form for a ‘particle’ pair

of say an electron positron pair radiating form a black hole as given in Carlip
-1
El~(JG-(aMp) -4, ) n (10)

We argue that for very small black holes, of the order of Planck Mass, that we
are talking about intense radiation from a Planck sized ( or roughly similar sized)
black hole, so we approximate this Equation (10) for a tiny black hole as roughly
equivalent to the effective mass of a relic black hole, so up to a point we use the
Carlip energy expression as roughly equivalent to the mass of a micro sized black
hole.

Now using the following normalization of Planck units, Ze. [6], as

G=M,=h=k;=(,=c=1 (11)

And, also, the initial treatment of energy, £ as given for a black hole, to scale as
[7]

n
By = =5 (12)

We then can provisionally use for a Black hole the following scaling, namely

El=( G-(aMP)%P)Ah

Lo (13)
2 "'quantum
G=Mp=h-kg=p=c-1 (lr/M BH ) N

2

We can then go and reference Equation (5) to observe the following, namely.

M BH ~ \/ Ngravitons M P

- (]/M o )1’2 ~ Nyuantum < 1 - (14)
2 ( Ngravitons )

2

quantum ¥ 14
( N gravitons )

This is a stunning result. Ze. Equation (5) is BEC theory, but it says that if we

=N

have a small number of gravitons per black hole, Ze. say due to micro sized black
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holes, that we are assuming that the number of the quantum number, n associated
goes way UP.

Question to be raised. Black hole temperature increases dramatically if we have
smaller and smaller black holes. Is this implying that corresponding increases in
quantum number, per black hole, n, are commensurate with increasing tempera-
ture?

Obviously, this is a preliminary result, but it ties in with what we can say about
the following table.

We start off with a given area as to re do the problem of primordial black holes

in the universe, and we start off with the following table (Table 1).

Table 1. From [2] assuming Penrose recycling of the Universe as stated in that document.

End of Prior Universe time frame

Planck era Black hole formation
Assuming start of merging of micro
black hole pairs

Post Planck era black holes with the
possibility of using Equation (1) and
Equation (2) to have say 10"

gravitons/second released per black hole

Mass (black hole):
super massive end of time BH
1.989 x 10* to about 10* grams

Number (black holes)
10° to 10? of them usually from
center of galaxies

Number (black holes)
Mass (black hole) 10 to about 10%, assuming that there
107° to 107* grams (an order of magni-  was not too much destruction of matter-
tude of the Planck mass value) energy from the Pre Planck

conditions to Planck conditions

Number (black holes)

Mass (black hol
ass (black hole) Due to repeated Black hole pair forming

10 t 109
grams ‘o say U grams a single black hole multiple time.

er black hole
P 10% to at most 10%®

The reason for using this table is because of the following modification of Dark
Energy and the cosmological constant [1]-[4] To begin this look at [2] which pur-
ports to show a global cancellation of a vacuum energy term, which is akin, as we

discuss later to the following completely [2] [8]

;

(25x10"Gev)’
(2znY’

(3x1019GeV)4
(27rh)3

- Eplank/C 47rp2dp .

c’ = 2czﬁtmzc“]z
P27 (oY

(15)

Eptank /c—>107—30

In [2], the first line is the vacuum energy which is completely cancelled in their
formulation of application of Torsion. In our article we are arguing for the second
line. In fact, in our formulation our reduction to the second line of Equation (15)

will be to confirm the following change in the Planck energy term given by [2]

AE

n
=10"GeV —qz—‘m =10"GeV (16)
C

The term n (quantum) comes from a Corda derived expression as to energy
level of relic black holes [7].
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We argue that our application of [1] [2] will be commensurate with Equation
(15) which uses the value given in [2] as to the following .Ze. relic black holes will
contribute to the generation of a cut off of the energy of the integral given in Equa-
tion (15) whereas what is done in Equation(15) by [1] [2] is restricted to a different
venue which is reproduced below, namely cancellation of the following by Torsion
I (1 S— j (3x10“Gev)’

= | =4/ p’c® +mic

(2= a1 17
2= ey 2 (27n) a7

Furthermore, the claim in [2] is that there is no cosmological constant, Ze. that
Torsion always cancelling Equation (17) which we view is incommensurate with
Table 1 as of [2]. We claim that the influence of Torsion will aid in the decompo-
sition of what is given in Table 1 and will furthermore lead to the influx of pri-
mordial black holes which we claim is responsible for the behavior of Equation
(17) above.

3. Stating what Black Hole Physics Will Be Useful for in Our
Modeling of Dark Energy. i.e. Inputs into the Torsion Spin
Density Term

In [9] we have the following, i.e., we have a spin density term of [1] [9]. And this
will be what we input black hole physics into as to forming a spin density term

from primordial black holes.

Op =Ny =10™ (18)

4. Now for the Statement of the Torsion Problem as Given in
[1] [2]119]

The author is very much aware as to quack science as to purported torsion physics
presentations and wishes to state that the torsion problem is not linked to any-
thing other than disruption as to the initial configuration of the expansion of the
universe and cosmology, more in the spirit of [9] and is nothing else. Hence, in
saying this we wish to delve into what was given in [9] with a subsequent follow
up and modification:

To do this, note that in [9] the vacuum energy density is stated to be
Poac = Nt 04/87rG (19)

whereas the application is given in terms of an antisymmetric field strength S_,,
[9].
In [2] due to the Einstein Cartan action, in terms of a SL(2, C) gauge theory, we

write from [9]
L=-R/(162G)+S,,,S [2G (20)
Rhere is with regards to Ricci scalar and Tensor notation and S, is related

to a conserved current closing in on the SL(2, C) algebra as given by

34 =3*+1/(162G)e*”'S . (1)
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This is where we define

S.p, =C,x fgy (22)
where c, is the structure constant for the group SL(2, C), and
f, G=F, (23)
where
9=(91.995) (24)

Is for tangent vectors to the gauge generators of SL(2, C), and also for Gauge
fields A

FﬂrzaﬂAr_ayAﬁ+[Aﬂ’A/:| (25)
And that there is furthermore the restriction that
8,(6""S,,,)=0 (26)

Finally in the case of massless particles with torsion present we have a space

time metric
ds’=d7r’ +a’ (r)d2Q3 (27)

where d°Q, is the metric of S°.
Then the Einstein field equations reduce to in this torsion application, (no mass

to particles) as
(da/dr)’ =[1-(rsn/a")] (28)
With, if Sis the so called spin scalar and identified as the basic % unit of spin
I =3G°S?/8c* (29)

5. How to Modify Equation (28) in the Presence of Matter
Via Yang Mills Fields F/

First of all, this involves a change of Equation (20) to read
L=-R/(167G)+S,, S /22G +(1/4g” | F/F " (30)
And eventually we have a re do of Equation (28) to read as
(da/dz)’ =[1—(ﬂl/a2)—(,82/a4)] (31)
If g=#hc wehave B =r2 ,B,=r. , and the minimum radius is identified

with a Planck Radius so then
(da/dr)zz[ ~(B=22)/a*)-((B,=1%)/a* )] (32)

Eventually in the case of an unpolarized spinning fluid in the immediate after-
math of the big bang, we would see a Roberson Walker universe given as, if o is

a torsion spin term added due to [9] as

N2

R 872G 22Go? | Ac?  ke?

e = — " —_—— | 33
(RJ ( 3 Mp 3’ } 3 R (33)
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6. What [9] Does as to Equation (33) versus What We Would
Do and Why

In the case of [1] we would see o be identified as due to torsion so that Equation

(33) reduces to
N2
R 872G ke?
(EJ (-5 G4

The claim is made in [2] that this is due to spinning particles which remain
invariant so the cosmological vacuum energy, or cosmological constant is always
cancelled.

Our approach instead will yield [9]

2 \2 -
R 87zG AgpeenegC> kC?
[RJ ( 3 J[p ]+ =23 R’ (35)

Le. the observed cosmological constant Ag, e 1S 107 times smaller than

the initial vacuum energy.
The main reason for the difference in the Equation (34) and Equation (35) is in
the following observation. We will go to Table 1 and make the following assertion.
Mainly that the reason for the existence of ¢” is due to the dynamics of spinning
black holes in the precursor to the big bang, to the Planckian regime, of space time,
whereas in the aftermath of the big bang, we would have a vanishing of the torsion
spin term. Ze Table 1 dynamics in the aftermath of the Planckian regime of space

time would largely eliminate the ¢® term.

7. Filling in the Details of the Equation (34) Collapse of the
Cosmological Term, versus the Situation Given in
Equation (35) via Numerical Values

First look at numbers provided by [9] as to inputs, Ze. these are very revealing
ApC* ~10¥ (36)

This is the number for the vacuum energy and this enormous value is 10'** times
larger than the observed cosmological constant. Torsion physics, as given by [9]
is solely to remove this giant number.

In order to remove it, the reference [1] [9] proceeds to make the following iden-

tification, namely

2 2
87G | _27[G40 +A_C:0 (37)
3 3c 3
What we are arguing is that instead, one is seeing, instead [9]
2 2 2
872G 1 27Z'G40 N ApC ~10"2 x A C (38)
3 3c 3 3

Our timing as to Equation (36) is to unleash a Planck time interval t about 10+

seconds
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As to Equation (37) versus Equation (38) the creation of the torsion term is due

to a presumed particle density of
Ne, #10%cm™ (39)

Finally, we have a spin density term of &, =ng7~10" which is due to innu-

merable black holes initially.

8. Future Works to Be Commenced as to Derivational Tasks

We will assume for the moment that Equation (36) and Equation (37) share in
common Equation (39).

It appears to be trivial, a mere round off, but I can assure you the difference is
anything but trivial. And this is where Table 1 really plays a role in terms of why
there is a torsion term to begin with, 7e. will make the following determination,
Le.

The term of ‘spin density’ in Equation (36) by Equation (39) is defined to be an
ad hoc creation, as to [3]. No description as to its origins is really offered.

lst

We state that in the future a task will be to derive in a coherent fashion the

27Go?
~ a3t
ics of Table 1, as given in the manuscript

ond

following, 7.e. the term of (8726 J { } arising as a result of the dynam-

3 27Go?
3c*

as to the creation of a Cosmological term.

We state that the term (8726 ) { } is due to initial micro black holes,

In the case of Pre Planckian space-time the idea is to do the following [9], ie. if
we have an inflaton field [9]-[17].

JLh[dT
“1oc |

T>|dp0dx°| =|AEAt|~ (h/a,,*(1)) (40)

:,L.h.mz < (M 2 (t)

Making use of all this leads to [10] to making sense of the quantum number n

|dpadx“

nquantum

as given by reference to black holes, [7] Eg, = >

3rd

The conclusion of [1] states that Equation (40) would remain invariant for the
life of the evolution of the universe. We make no such assumption. We assume
that, as will be followed up later that Equation (38) is due to relic black holes with
the suppression of the initially gigantic cosmological vacuum energy.

The details of what follow after this initial period of inflation remain a task to
be completed in full generality but we are still assuming as a given the following

inputs [9] [14].
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a(t) = ainitialtv
=¢=In —8”GV° -t
v-(3v-1)
(41)

- 1% i1
=¢= 47G

2 2
SR G e Q860 s

¢ v Mp

A possible future endeavor can also make sense of [15] as well.

9. 1st Conclusion, How Meeting Conditions for Applying
Torsion to Obtain the Cosmological Constant and DE
Modifies Black Hole Physics in the Early Universe

First of all, it puts a premium upon our Table 1 as given and is shown in [9].
Secondly it means utilization of Equation (16) which takes into account the black
hole energy equation given by Corda in [7] and it also means that the spin density
term as given in Equation (18) is freely utilized.

We refer to black hole creation as given by torsion this way as a correction to
[1] largely due to the insufficiency of black hole theory as eloquently given in [16]
which we will cite their page 366 admonition as to the insufficiency of current
theory.

Quote

Black holes of masses sufficiency smaller than a solar mass cannot be formed
by gravitational collapse of a star; such miniholes can only form in the early stages
of the universe, from fluctuations in the very dense primordial matter.

End of quote

Our torsion argument is directly due to this acknowledgement and is due to the
sterility of much theoretical thinking, as well as the tremendously important Equa-
tion (12) which is due to Corda [7].

Furthermore, in order to obtain more details of Equation (12) being utilized for
black holes, we state that a quantum state of the early universe will utilize [17] and
its discussion, page 184, as to how Feynman visualized the quantization of the
Gravitational field , e Equations 9.121 and 9.122 of [17] for an early wavefunc-
tion path integral treatment for quantized gravity and its use for black holes.
Corda himself [7] has alluded to a path forward in such treatment of how black
holes can be modeled which lead to Equation (40).

In addition, we outlined the stunning result as given as of Equation (14) as far
as a more than an inverse relationship between graviton number, per generated
black hole (presumably primordial) and a quantum number n, attached to a black
hole as due to [7]. What we see is that if we have small black holes, with BEC
characteristics with small number of gravitons, per primordial black hole, that the
quantum number n climbs dramatically. We need to obtain the complete dynamics

of this relationship as it pertains to how very small black holes have high quantum
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number 1, which we presume is commensurate with initially high temperatures.
The details of this development as well as its tie into the dynamics of Table 1 as
given and Torsion have to be fine tuned.
More work needs to be done so we can turn early universe gravitational gener-

ation and black hole physics into an empirical science.

10. 2nd Conclusion, Looking Directly at a Modification of the
Black Holes Have No Hair Theorem, via the Inputs of
This Document

In [18] we have the essential black holes have no hair theorem which can be seen
roughly as:

Quote

The idea is that beyond mass, charge and spin, black holes don’t have distin-
guishing features—no hairstyle, cut or color to tell them apart.

End of quote

How do we get about this? Note that in [19] there is a pseudo extension which
we can chalk up to Hawking before he died; but in order to apply an even more
direct treatment we go to what is given in [20].

Le. we go to formula 65 of that reference. This will give a variation of the radius
of a black hole, over the radius, according to a quantum number n AGAIN. Before
we get there we will do some initial work up to that quantum number, n as used
in formula 65 of reference [20].

Le. using our equation (14) for N and also the Planck scale normalization as

givenby fi=ky=c=G=M =/ =1,andifwetake d approximately scaled to

. 2/5

t

R| ——— 42
((64)2 ”4] w

M ~VNM, (43)

M here being linked to the mass of a BEC black hole, and also using Equation

1 as well we have that if

|N|z|N

gravitons

Due to using [3]

(3) for the loss of a black hole, over time.

Also use

|N

5/2 5/2 5t
gravitons X ( M p = 1) ~ [(—} (44)

64)° z*
Then use the last equation of Equation (14) to obtain, a quantum number asso-
ciated with a graviton just outside a BEC primordial black hole

2.(64)" 2" }

ngraviton—quamum—number = r]graviton zl: 5]120 t1/20

(45)
_ 2.16245415907

1720
t

Assuming Planck scale time, or close to it, and renormalization to have Planck
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time as set to 1.

This means then that the quantum number, n associated with a graviton with
respect to a Planck sized black hole would be close to 2, initially.

If so then, and this is for primordial black holes, we then associate this graviton
number, 7 for a graviton as linked to the following from [20], Ze. their so called
Equation (65) so we have for the radius of a BEC black hole as deformed by this

quantum number 7, a small change

AR, _n’+2

R 3n (46)

n

If we use the value of n = 2.16245415907 for a graviton “quantum number” at
about normalized Planck time, scaled to about 1, and we have according to [20]
an ADM mass variance of M so then there is, due to gravitons, a rough change in
initial Planck sized black holes

AR :{_MJ.R {_M

xR (47)

n

3n 3n

J Nn=2.16245415907

where n>(1-¢)- ( M / M, )2 and we can compare our value of R, as given in Equa-
tion (5) with [20] having a different scale for R, as given in their Equation 60.
Needless to say, graviton number n, as specified, due to the processes within the
primordial black hole we assert would lead to a violation of the black holes have
no hair theorem, of [19].
We assert that this value of n, so obtained, as to gravitons would be as to the
Corda result on Equation (12) the following

n(black — holes) = N (graviton — number — per — black — hole) x n(quantum — number — per —graviton ) (48)

The left hand side of Equation (48) would be fully commensurate with Equation
(12) of Corda’s black hole quantum number.

The right hand side of Equation (48) would be commensurate with n being for
a quantum number per graviton associated per black hole.

If there are a lot of gravitons, associated with a primordial black hole, this would
commence with a very high initial quantum number, n (black holes) associated

Cordas great result, as of [7].
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