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Abstract 
Our idea for black holes is using Torsion to form a cosmological constant. 
Planck sized black holes allow for a spin density term canceling Torsion. And 
we conclude with a generalized uncertainty principle which is then linked to a 
black hole versus white hole, linked by a worm-hole problem, The spin-offs as 
the connection to multi-messenger astronomy will be enumerated in the last 
part of this document. And we can compare the resultant GW generation as 
could be measured by Lisa from these. In doing so, we review its simulated 
connections to a Tokamak simulation. 
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1. Statement of Purpose of This Document  

The author has in prior work given the idea that a decay of millions of Planck 
sized BHs within the very early universe as in [1] could generate GW and gravi-
tons, due to a breakup of black holes as predicted in [1] but with the present GW 
spectrum of today very conservatively following [2]. The breakup of black holes 
may commence due to what is stated in [1] and actually be complemented by what 
is addressed in [3] which would be if Gravitons acting as similar to a Bose-Einstein 
condensate contribute to a resulting DE [1]. Either the strict breakup of black 
holes as in [4] or some conflation with [3] would lead to, likely GW (and Graviton 
frequencies) initially of the order of 1010 Hz to maybe 1019 Hz. In doing so, we can 
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consider the duration of an observed signal, its relative noisiness and stochastic 
noise contributions of a sort which are covered in [5]. In addition, the generation 
of GW in a Tokamak if commensurate with eLISA data after a step down of 10−25 
to 10−26 due to 60 or more e-folds [6] may allow for a review of adequate polariza-
tion states for GW which may or may not need higher dimensions to be in fidelity 
to the data sets obtained [7]. Having said that, what are the justifications for using 
Tokamaks?  

First of all, there is the question of what sort of polarization would be produced 
in initial processes. Secondly, if we were able to ascertain 1010 Hertz gravitational 
waves, via our laboratory arrangements and if we were later able to confirm, say 
the existence of 10−16 Hz GW frequencies via LISA in the present era, this would 
be stunning proof of the Big Bang hypothesis, and so we summarize what this 
inquiry may answer. So what is our inquiry good for? 

1) Determination of the fidelity of the e-fold value of 60 in the Big Bang; 
2) Issues of initial GW polarization which may be configured at the start of 

the Big Bang;  
3) Determination of the relative stability of the production of the GW signal 

(i.e. if we had a Tokamak running and the resulting GW amplitude and the 
characteristics of the signal are stable, over a “long time interval” does this 
imply stability of the eLISA signal? Over time and space?) 

4) Likelihood of noise and Stochastic fluctuations in a produced GW signal. 
If A, B, C and D were determined as to the Tokamak, and GW, we may be 

able to infer what to look for and to model when examined directly, what a LISA 
GW signal set of characteristics may be inferring as to early universe conditions. 
Having said that, let us go to the Tokamak information  

2. Comparison with Grishchuk and Sachin Results.  
For Obtaining GW Generation Count 

Russian physicists Grishchuk and Sachin [8] obtained the amplitude of a Gravita-
tional wave (GW) in a plasma as 

( ) 2 2
4amplitude GW ~ GW

GA h E
c

λ= ⋅ ⋅ . This is compared with [9], and we dia-

gram the situation as follows [3] [10]. 
Note that a simple model of how to provide a current in the Toroid is provided 

by a transformer core. This diagram is an example of how to induce the current I, 
used in the simple Ohms law derivation referred to in the first part of the text. 
Here, E is the electric field whereas Gwλ  is the gravitational wavelength for GW 
generated by the Tokamak in our model. In the original Griskchuk model, we 
would have very small strain values, which will be commented upon but which 
require the following relationship between GW wavelength and resultant fre-
quency. Note, if 6~ 10 Hz ~ 300 metersGW Gwω λ⇒ , so we will be assuming a base-
line of the order of setting 9~ 10 Hz ~ 0.3 metersGW Gwω λ⇒ , as a baseline meas-
urement for GW detection above the Tokamak. Furthermore,  
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Figure 1. Flux directions of gravitational waves relative to tokamak configuration. 
 

We outline the direction of Gravitational wave “flux”. If the arrow in the middle 
of the Tokamak ring perpendicular to the direction of the current represents the 
z axis, we represent where to put the GW detection device as 5 meters above the 
Tokamak ring along the z axis. This diagram was initially from Wesson [10]. 

 ( ) volume
4GW amplitude ~ ~ EG W VA h

c a
⋅ ⋅

⋅ 
  (1) 

Where 

  

( )
volume

Average energy density,
Volume Toroid,

inner radii Toroid

EW
V
a

=
=

=

   (1a) 

Equation (2) above is due to the 1st term of a two-part composition of the 
strain, with the 2nd term of the strain value significantly larger than the first term 
and due to the ignition of the Plasma in the Tokamak. The first term of strain is 
largely due to what was calculated by Grishkuk [8] et al. The second term is due 
to Plasma fusion burning. This plasma fusion burning contribution is due to non 
equilibrium contributions to Plasma ignition, which will be elaborated on in this 
document. Note that the first term in the strain derivation is due to the electric 
field within a Toroid, not Plasma fusion burning, and we will first of all discuss 
how to obtain the requisite strain, for the electric field contribution to the cur-
rent, inside a Tokamak, making use of Ohms law. See [9] for additional details. 

3. Derivation of Strain Generated by an Electric Field, and  
Small Strain Values  

We will examine the would-be electric field, contributing to a small strain value 
similar in part to Ohms law. A generalized Ohm’s law ties in well with Figure 1  

 J Eσ= ⋅  (2) 

In order to obtain a suitable electric field, to be detected via 3DSR technology 
[11] [12], we will use a generalized Ohm’s law as given by Wesson [3] (page 146), 
where E and B are electric and magnetic fields, and v is velocity.  

 1E J v Bσ −= − ×  (3) 
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Note that the term in Equation (4) given as v B×  deserves special commen-
tary. If v  is perpendicular to B  as occurs in a simple equilibrium case, then of 
course, Equation (4) would be, simply put, Ohms law, and spatial equilibrium av-
eraging would then lead to  

 1 1
perpendicular tov BE J v B E Jσ σ− −= − × → =   (4) 

What saves the contribution of Plasma burning as a contributing factor to the 
Tokamak generation of GW, with far larger strain values commencing is that one 
does not have the velocity of ions in Plasma perpendicular to B fields at the begin-
ning of Tokamak generation. It is, fortunately for us, a non equilibrium initial pro-
cess, with thermal irregularities leading to both terms in Equation (5) contributing 
to the electric field values. We will be looking for an application for radial free 
electric fields being applied e.g., Wesson [10] (page 120) 

 ( ) d
d

j
j j r j

P
n e E v B

r⊥⋅ + = −  (5) 

Here, jn  = ion density, jth species, je  = ion charge, jth species, rE  = radial 
electric field, jv⊥  = perpendicular velocity, of jth species, B  = magnetic field, 
and jP  = pressure, jth species. The results of Equation (3) and Equation (4) are 

 
22

2 2 2 s
4

n2
4 4

t d1 2~ b
GW GW R GW

JG G Const GE v
R n ec c c

λ λ λ  ⋅ ⋅ ⋅ ⋅ + ⋅ + ⋅   ⋅   
= +    (6) 

Here, the 1st term is due to 0E∇× = , and the 2nd term is due to  

( )
d 1
d

j
n n

n j j

P
E v B

x n e
= ⋅ − ×

⋅
 with the 1st term generating 38 30~ 10 -10h − −  in terms  

of GW amplitude strain 5 meters above the Tokamak, whereas the 2nd term has an 
26~ 10h −  in terms of GW amplitude above the Tokamak. The article has contri-

butions from amplitude from the 1st and 2nd terms separately. The second part will 
be tabulated separately from the first contribution assuming a minimum temper-
ature of ~ 10 KeVT Temp=  as from Wesson [10]. We should also consider the 
issues in [9], [11], and [12]. 

4. GW h Strain Values When the First Term of Equation (4) Is  
Used  

We now look at what we can expect with the simple Ohm’s law calculation for 
strain values. As it is, the effort leads to non-usable GW amplitude values of up 
to 38 30~ 10 -10h − −  for GW wave amplitudes 5 meters above a Tokamak, and 

36 28~ 10 -10h − −  in the center of a Tokamak. I.e. this would be using Ohm’s law 
and these are sample values of the Tokamak generated GW amplitude, using the 
first term of Equation (4) and obtaining the following value [8] with 

 
2

2 2 2
First term 4 4~ ~GW GW

G G Jh E
c c

λ λ
σ
 ⋅ ⋅ ⋅ ⋅  

  (7) 

We summarize the results of such in our first table as given for when 
9~ 10 Hz ~ 0.3 metersGW Gwω λ⇒  and with conductivity  
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( ) 2tokamak plasma ~ 10 secmσ ⋅  and with the following provisions as to initial 
values. What we observe are a range of Tokamak values which are, even in the 
case of ITER (not yet built) beyond the reach of any technological detection de-
vices which are conceivable in the coming decade. This table and its results, as-
suming fixed conductivity values ( ) 2tokamak plasma ~ 10 secmσ ⋅  as well as 

~ 0.3 metersGwλ  is why the author, results as to the 2nd term of Equation (4) 
which leads to even when considering the results for the Chinese Tokamak in He-
fei to have [13]  

 
2

2 2 2
Second term 4 4~ ~ b

GW R GW
JG Gh E v

n ec c
λ λ ⋅ ⋅ ⋅ + ⋅ ⋅ 

  (8) 

or values 10,000 larger than the results in ITER due to Equation (6). 
Note that we are setting ~ 0.3 metersGwλ , ( ) 2tokamak plasma ~ 10 secmσ ⋅ , 

using Equation (6) above for Amplitude of GW. What makes it mandatory to go 
the 2nd term of Equation (4) is that even in the case of ITER, 5 meters above the 
Tokamak ring, the GW amplitude is 1/10,000 the size of any reasonable GW de-
tection device, and including the new 3DSR technology (Li et al., 2009) [11] [12]. 
Hence, we need to come up with a better estimate, which is what the value of the 
2nd term of Equation (5) is in its formulation. 

5. Enhancing GW Strain Amplitude via Utilizing a Burning  
Plasma Drift Current: Equation (4) 

The way forward is to go to Wesson, [3] [10] (2011, page 120) and to look at the 
normal to surface induced electric field contribution 

 ( )
d 1
d

j
n n

n j j

P
E v B

x n e
= ⋅ − ×

⋅
 (9) 

If one has for Rv as the radial velocity of ions in the Tokamak from Tokamak 
center to its radial distance, R, from center, and Bθ  as the direction of a mag-
netic field in the “face” of a Toroid containing the Plasma, in the angular θ
direction from a minimal toroid radius of R a= , with 0θ = , to R a r= +  with 
θ = π , one has Rv  for radial drift velocity of ions in the Tokamak, and Bθ  hav-
ing a net approximate value of: with Bθ  not perpendicular to the ion velocity, so 
then [10]  

 ( ) ~ Rnv B v Bθ× ⋅  (10) 

Also, From Wesson [3] (page 167) the spatial change in pressure denoted  

 
d
d

j
b

n

P
B j

x θ= − ⋅  (11) 

Here the drift current, using a Rξ = , and drift current bj  for Plasma 
charges, i.e. 

 
1 2

driftd~
db Temp
nj T

B rθ

ξ
− ⋅ ⋅  (12) 

Figure 2 introduces the role of the drift current, in terms of Tokamaks [10] 
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Figure 2. Bootstrap currents and pressure distribution in tokamak radial direction. 
 

Typical bootstrap currents with a shift due to r/a where r is the radial direction 
of the Tokamak, and a is the inner radius of the Toroid. This figure is reproduced 
from Wesson [10]. Then one has 

 ( )
2 22 1 4 1 422 drift drift

2 2 2
drift drift

d d1 1~ ~
d db j j

j j

B n nB j n e
n r n re B e

θ
θ

θ

ξ ξ   
⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅   

   
   (13) 

Now, the behavior of the numerical density of ions, can be given as follows, 
namely growing in the radial direction, then [3] 

 [ ]drift drift initial expn n rα= ⋅ ⋅    (14) 

This exponential behavior then will lead to the 2nd term in Equation (4) having 
in the center of the Tokamak, for an ignition temperature of 10 KeVTempT ≥  a 
value of  

 ( )
1 4 2 2

22 2 2 25
2nd term 4 4 2~ ~ ~ 10Temp

b j j GW GW
j

TG Gh B j n e
c c eθ

ξ α
λ λ −⋅ ⋅ ⋅ ⋅ ⋅ ⋅



   (15) 

6. Restating the Energy Density and Power Using the  
Formalism of Equation (1) Directly 

  
1 4 2 2

Temp plasma fusion burning2
volume 2~E GW

j

T
W V

e
ξ α

α λ⋅ ⋅ ⋅


    (16) 

The temperature for Plasma fusion burning, is then between 30 to 100 KeV, as 
given by Wesson [10]. The corresponding power as given by Wesson is then for 
the Tokamak [10] 

 
0

BEP E J
R
φ

µΩ = ⋅ ≤ ⋅  (17) 

The tie-in with Equation (16) by Equation (18) can be seen by first of all setting 
the E field as related to the B field, via E (electrostatic) ~1012 V·m−1 as equivalent to 
a magnetic field B ~104 T (Torr) as given by [9]. In a one-second interval, if we use 
the input power as an experimentally supplied quantity, then the effective E field is 
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1 8

applied Τokamak temperature~
j

E T
e

ξ α⋅
×
  (18) 

What is found is, that if Equation (17) and Equation (18) hold. Then by Wesson 
[10], pp. 242-243, if ~ 1.5effZ , 0 ~ 1.5aq q , 3R a ≈ . Then the temperature of a 
Tokamak, to good approximation would be between 30 to 100 KeV, and then one 
has [10] 

 ( )4 5
Tokamak temperature~ 0.87B T Tφ ⋅ =  (19) 

Then the power for the Tokamak is 

 
( )9 4

1 8
Τokamak temperature

5 4Tokamak toroid
0 0.87j

T
P

e R
ξ α
µΩ

⋅
≤ ×

⋅ ⋅


  (20) 

Then, per second, the author derived the following rate of production per sec-
ond of a 10−34 eV graviton, as, if 3a R=  

 
( )1 4

Τokamak temperature
2 1 8 2 2 5 4massive gravitons/second

0 Graviton graviton

2
Graviton

3
0.87

~ 1 scaling

j Te
n

R m cµ ξ α λ

λ

⋅ ⋅
∝ ×

⋅ ⋅ ⋅ ⋅ ⋅ ⋅




  (21) 

This graviton density business is what we will try to recover in our relic GW 
arguments from Torsion and we will try to make a linkage to Equation (21) with 
Gravitons produced via relic conditions. 

To do this review Graviton production via torsion.  

7. Where Torsion May Allow for Understanding a Quantum  
Number n? 

Following [11]-[13] we do the introduction of black hole physics in terms of a 
quantum number n.  

 entropy

entropy particles

B

B

k E
cS

S k N

Λ =

=

    (22)  

And then a BEC condensate given by [11] [13] as to  

 

gravitons

gravitons

gravitons

gravitons

gravitons

P

BH P

BH P

BH B

P
BH

Mm
N

M N M

R N l

S k N

TT
N

≈

≈ ⋅

≈ ⋅

≈ ⋅

≈

   (23) 

This is promising but needs to utilize [14] in which we make use of the follow-
ing. First a time step  
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 GM rτ δ≈    (24)  

By use of the HUP, we use Equation (25) for energy [14] for radiation of a par-
ticle pair from a black hole,  

 ( ) 1
E GM rδ

−
≈     (25)  

Here we assert that the spatial variation goes as  

 Prδ ≈     (26)  

This is of a Plank length, whereas we assume in Equation (25) that the mass is 
a Planck sized black hole  

 PM Mα≈    (27)  

If so, we transform Equation (22) to be of the form for a “particle” pair as given 
in Carlip [14] 

  ( )( ) 1

P PE G Mα
−

≈ ⋅ ⋅     (28)  

We argue that for small black holes, that we are talking about intense radiation 
from a Planck sized black hole, so we approximate Equation (28) as the mass of a 
relic black hole. Now using the following normalization of Planck units, as 

 1P B PG M k c= = = = = =     (29)  

And, also, the initial energy, E [15]  

 quantum

2Bh

n
E = −    (30)  

We then can use for a Black hole the scaling,  

  
( )( )

( )

1

1 2 quantum
1 1

2P B P

P P

BHG M k c

E G M

n
M

α
−

= = = = = =

≈ ⋅ ⋅

→ ≈
 

 

   (31)  

We then reference Equation (23) to observe the following, 

 ( )
( )

( )

gravitons

quantum

gravit

1

ons

quantum

gravitons

2
1 4

1 4

11
2

2

BH P

BH

M N M

n
M

N

n
N

≈

⇒ ≈ ≈

⇒ ≈

  (32)  

This is a stunning result. i.e. Equation (23) is BEC theory, but due to micro sized 
black holes that we assume that the number of the quantum number, n associated 
goes way UP. Is this implying that corresponding increases in quantum number, 
per black hole, n, are commensurate with increasing temperature? We start off 
with Table 1. 

Table 1 from [12] assumes Penrose recycling of the Universe as stated in that 
document. 
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Table 1. Distribution of black holes, prior universe to present universe.  

End of Prior Universe time 
frame 

Mass (black hole): 
super massive end of 
time BH 
1.98910+41 to about 1044 
grams 

Number (black holes) 
106 to 109 of them usually from 
center of galaxies 

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

Mass (black hole) 
10−5 to 10−4 grams (an 
order of magnitude of 
the Planck mass value) 

Number (black holes) 
1040 to about 1045, assuming that 
there was not too much 
destruction of matter-energy 
from the Pre Planck conditions 
to Planck conditions 

Post Planck era black holes 
with the possibility of using 
Equation (1) and Equation 
(2) to have say 1010 
gravitons/second released 
per black hole 

Mass (black hole) 
10 grams to say 106 
grams per black hole 

Number (black holes) 
Due to repeated Black hole pair 
forming a single black hole 
multiple time. 
1020 to at most 1025 

 
The reason for using this table is because of the modification of Dark Energy 

and the cosmological constant [11] [12]. To begin this look at [11] which is akin, 
as we discuss later to [12]  

 
( )

( )
( )

( )
( )

Plank

30
Plank

4192
2 2 2 2 4

3 3
0

411

310

3 10 GeV4 d 1
22 2

2.5 10 GeV

2

E c

E c

p pc p c m cρ

−

Λ

−

→

× = ⋅ ⋅ + ≈ 
 

×


π

π

π
→

π∫
 



   (33)  

In [12], the first line is the vacuum energy which is completely cancelled in their 
formulation of the application of Torsion. In our article, we are arguing for the 
second line. In fact by [12]  

  quantum18 1210 GeV 10 GeV
2

nE
c c

−∆
= − ≈     (34)  

The term n (quantum) comes from a Corda expression as to energy level of relic 
black holes [15]. 

We argue that our application of [11] [12] will be commensurate with Equation 
(35) which uses the value given in [12] as to the following. i.e. relic black holes will 
contribute to the generation of a cut-off of the energy of the integral given in 
Equation (35) whereas what is done in Equation (35) by [11] [12] is restricted to 
a different venue which is reproduced below, namely cancellation of the following 
by Torsion 

 
( )

( )
( )

Plank
4192

2 2 2 2 4
3 3

0

3 10 GeV4 d 1
22 2

E c p pc p c m cρΛ

× = ⋅ ⋅ + ≈ 


π

π  π∫
 

   (35) 

Furthermore, the claim in [12] is that there is no cosmological constant, i.e. that 
Torsion always cancelling Equation (17) which we view is incommensurate with 
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Table 1 as of [12]. We claim that the influence of Torsion will aid in the decom-
position of what is given in Table 1 and will furthermore lead to the influx of 
primordial black holes which we claim is responsible for the behavior of Equation 
(17) above.  

8. 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 [11] we have the following, i.e., we have a spin density term of [11] [12]. And 
this will be what we input black hole physics into to form a spin density term from 
primordial black holes. 

 7110Pl Plnσ = ≈    (36)  

9. Now for the Statement of the Torsion Problem as Given in  
[11] [12] 

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 [11] and is nothing else. Hence, in 
saying this we wish to delve into what was given in [11] with a subsequent follow-
up and modification:  

To do this, note that in [11] the vacuum energy density is stated to be 

 4 8vac eff c Gρ = Λ π    (37)  

Whereas the application is given in terms of an antisymmetric field strength 
Sαβγ  [11]. 

In [12] due to the Einstein Cartan action, in terms of an SL (2, C) gauge theory, 
we write from [11]  

 ( )16 2L R G S S Gαβγ
αβγ+π− π=    (38)  

R here is with regards to Ricci scalar and Tensor notation and Sαβγ  is related 
to a conserved current closing in on the SL (2, C) algebra as given by 

 ( )1 16J J G Sµ µ µαβγ
αβγε+ π=    (39)  

This is where we define  

 S c fαβγ α βγ= ×    (40)  

where cα  is the structure constant for the group SL (2, C), and  

 f g Fβγ βγ⋅ =    (41)  

Where 

 ( )1 2 3, ,g g g g=   (43)  

Is for tangent vectors to the gauge generators of SL (2, C), and also for Gauge 
fields Aγ  
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 ,F A A A Aβγ β γ γ β β γ = ∂ − ∂ +     (44)  

And that there is furthermore the restriction that 

 ( ) 0Sραβγ
ρ αβγε∂ =    (45)  

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

 ( )2 2 2 2
3d d ds aτ τ= + Ω   (46)  

where 2
3d Ω  is the metric of 3S . 

Then the Einstein field equations reduce to in this torsion application, (no mass 
to particles) as 

 ( ) ( )2 4 4
mind d 1a r aτ  = −     (47)  

With, if S is the so called spin scalar and identified as the basic   unit of spin 

 4 2 2 4
min 3 8r G S c=    (48)  

10. How to Modify Equation (47) in the Presence of Matter  
via Yang Mills Fields vF β

µ  

First of all, this involves a change of Equation (39) (20) to read 

 ( ) ( )216 2 1 4 vL R G S S G g F Fαβγ β µν
αβγ µ βπ− π= + +    (49)  

And eventually we have a re-do of Equation (47) to read as  

 ( ) ( ) ( )2 2 4
1 2d d 1a a aτ β β = − −     (50)  

If g c=  we have 2 4
1 min 2 min,r rβ β= = , and the minimum radius is identified 

with a Planck Radius so then  

 ( ) ( )( ) ( )( )2 2 2 4 4
1 2d d 1 P Pa a aτ β β = − = − =      (51)  

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 σ  is 
a torsion spin term added due to [16] as 

 
2

2 2 2

4 2
8 2

3 33
R G G c kc
R c R

σρ
    Λ   = ⋅ − + −        

π π




 

  (52)  

11. What [11] Does as to Equation (52) versus What We  
Would Do and Why 

In the case of [11], we would see σ  be identified as due to torsion so that Equa-
tion (52) reduces to 

 [ ]
2

2

2
8

3
R G kc
R R

ρ
     = ⋅ −

π
    






 

   (53)  

The claim is made in [12] that this is due to spinning particles which remain 
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invariant so the cosmological vacuum energy, or cosmological constant is always 
cancelled. 

Our approach instead will yield [12]  

 [ ]
2

2 2
0bserved

2
8

3 3
cR G kc

R R
ρ

  Λ   = ⋅ + −     

π




 

   (54)  

I.e. the observed cosmological constant 0bservedΛ  is 10−122 times smaller than 
the initial vacuum energy.  

The main reason for the difference in Equation (53) and Equation (54) is in the 
following observation. 

Mainly that the reason for the existence of 2σ  is due to the dynamics of spin-
ning 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. i.e. Table 1 dynamics in the aftermath of the Planckian regime 
of space time would largely eliminate the 2σ  term. 

12. Filling in the Details of the Equation (53) Collapse of the 
Cosmological Term, versus the Situation Given in  
Equation (54) via Numerical Values 

First look at numbers provided by [16] as to inputs, i.e. these are very revealing 

 2 8710PlcΛ ≈    (56) 

This is the number for the vacuum energy and this enormous value is 10122 times 
larger than the observed cosmological constant. Torsion physics, as given by [11] 
[12] is solely to remove this giant number.  

In order to remove it, the reference [11] proceeds to make the following iden-
tification, namely 

 
2 2

4
8 2 0

3 33
G G c

c
σ  Λ  ⋅ − + =  

   

π π   (57) 

What we are arguing is that instead, one is seeing, instead [12] 

 
2 22

122
4

8 2 10
3 3 33

Pl Plc cG G
c
σ −    Λ Λ  ⋅ − + ≈ ×   

 
π

 

π

 
   (58) 

Our timing as to Equation (56) is to unleash a Planck time interval t about 10−43 
seconds. 

As to Equation (57) versus Equation (58), the creation of the torsion term is due 
to a presumed particle density of 

 98 310 cmPln −≈    (59)  

Finally, we have a spin density term of 7110Pl Plnσ = ≈  which is due to innu-
merable black holes initially.  

13. Future Works to Be Commenced as to Derivational Tasks 

We will assume for the moment that Equation (56) and Equation (57) share in 
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common Equation (59). 
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, i.e. will make the following determination, 
i.e. 

The term of “spin density” in Equation (56) by Equation (59) is defined to be 
an ad hoc creation, as to [13]. No description as to its origins is really offered 

1st  
We state that in the future a task will be to derive in a coherent fashion the 

following, i.e. the term of 
2

4
8 2

3 3
G G

c
σπ π   ⋅ −  

   
 arising as a result of the dynamics 

of Table 1, as given in the manuscript. 
2nd,  

We state that the term 
2

4
8 2

3 3
G G

c
σπ π   ⋅ −  

   
 is due to initial micro black holes, 

as to the creation of a Cosmological term.  
In the case of Pre Planckian space-time the idea is to do the following [16], i.e. 

if we have an inflaton field [11] [12] 

 ( )( )

( )( )

2

0 2
00

2
2

dd d

d d

d

init

init init

L h lp x
l c l

p x E t h a t

L h l h a t
l c l

α
α

α φ

φ

=

 ≈ ⋅ ⋅   

→ ∆ ∆ ≈

 ⇒ ⋅ ⋅ ≈  

    (60)  

Making use of all this leads to making sense of the quantum number n as given 

by reference to black holes, [15] quantum

2Bh

n
E = − .  

3rd 
The conclusion of [11] states that Equation (60) 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 Equation (58) (38) is due to relic black holes with 
the suppression of the initially gigantic cosmological vacuum energy.  

The details of what follows 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 [13] 

 

( )

( )

initial

16
0

1

22
4 5

2

8ln
3 1

4
1.664 10

G

P

a t a t

GV t

t
G

gH G t T
m

ν

ν

φ
ν ν

νφ

νφ

π

−

−∗

=

 π
⇒ = ⋅  ⋅ − 

⇒ = ⋅
π

⋅π
⇒ ≈ ⋅ ⋅ ⋅ ≈





   (61)  
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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 [12]. 
Secondly it means utilization of Equation (36) which takes into account the black 
hole energy equation given by Corda in [15] and it also means that the spin density 
term as given in Equation (38) is freely utilized. 

We refer to black hole creation as given by torsion this way as a correction to 
[11] largely due to the insufficiency of black hole 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 acknowledgment and is due to the 

sterility of much theoretical thinking, as well as the tremendously important 
Equation (32) which is due to Corda [15]. 

Corda himself [15] has alluded to a path forward in such treatment of how black 
holes can be modeled which leads to Equation (60). 

In addition, we outlined the stunning result as given as of Equation (34) 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 [15]. 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 dynam-
ics of this relationship as it pertains to how very small black holes have high quan-
tum number n, which we presume is commensurate with initially high tempera-
tures. 

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.  

2nd CONCLUSION, looking directly at a modification of the Black holes has 
no hair theorem, via the inputs of this document. 

In [17] 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 [18] there is a pseudo extension which 

we can chalk up to Hawking; but in order to apply a more direct treatment we go 
to what is given in [30]. 
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i.e. 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 [19]. 

i.e. using our Equation (14) for N and also the Planck scale normalization as 
given by  

1B p pk c G M= = = = = =  , and if we take a  approximately scaled to 1 as 
well we have that if  

  
2 5

gravitons 2 4
5

64
tN N  ≈ ≈  

 π
   (62)  

Due to using [13] 

  pM N M≈    (63)  

M here being linked to the mass of a BEC black hole, and also using the follow-
ing for the loss of a black hole, over time i.e. [14]. 

That we begin with the model as to how a black hole mass, M, could lose a loss 
of its essence. Here, M is a mass, T is temperature, and a  is a proportionality 
term, i.e. what we reference in the primordial era 

 4d
d
M a T
t
= − ⋅    (64)  

In terms of having T as temperature related to black hole mass we use 

  
3

8 B

cT
k GMπ

=
   (65)  

This leads to, if indeed Equation (64) is observed  

  ( )
4 12

5
2 4 4 4

5loss
64 B

cM a t
k G

 − = ⋅ ⋅ ⋅  
 π  



    (66)  

Also use 

  ( )5 25 2
gravitons 2 4

51
64p

tN M
π

 × ≡ ≈  
 

   (67)  

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  

  
1 10 1 5

graviton quantum number graviton 1 20 1 20 1 20
2 64 2.16245415907
5

n n
t t

 ⋅
≡ ≈ ≈ ⋅

π

 
   (68)  

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

We assert that this value of n, so obtained, as to gravitons would be as to the 
Corda result on Equation (12) (32) the following 

 
( ) ( )

( )
black holes graviton number per black hole

quantum number per graviton

n N

n

=

×
  (69) 
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The left hand side of Equation (69) would be fully commensurate with Equation 
(12) of Corda’s black hole quantum number [15]. 

The right hand side of Equation (69) 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 [15]. 

Note that in future works, I told the onlookers that the original idea of my talk 
was to consider a black hole joined to a White Hole and to consider the generation 
of quantum number n, in the throat of a connecting worm hole between the black 
hole and white hole. This also is akin to [20]. 

14. Part 4. Looking at a Worm Hole Connecting a Black Hole  
and a White Hole, and the Possibility of a Quantum  
Number n Emerging 

In doing this we should note that we are assuming as a future work that there would 
be black holes, in our initial configuration, plus a white hole in the immediate pre 
inflationary regime. Likely in a recycled universe. Reference [21] is what we will start 
off with [21] and its given metric as far as a black hole to white hole solution. 

Namely 

 ( ) ( ) ( )12 2 2 2 2d , d , d , dS A r a t B r a r g r a−= − + + Ω   (70)  

We can perform a major simplification by setting, then  
 ( ) ( ) ( ), , ,A r a B r a f r a= =   (71)  

In doing so, [21] gives us the following stress energy tensor values as give 

 

( ) ( )

( ) ( )

( ) ( )

2
2

2
2

1 1 12 1
8

1 1 1 1
8

1 1 1
8 2

t
t

r
r

T f g fg fg
g g

T f g fg
g g

T T f g fg f
g

θ φ
θ φ

 ′ ′ ′′ ′= ⋅ ⋅ + − ⋅ − 
 
 ′ ′ ′= ⋅ ⋅ − ⋅ − 
 

 ′ ′ ′′ ′′= = ⋅ ⋅ + + ⋅

π

π


π 



  (72)  

In doing this, we will choose the primed coordinate as representing a derivative 
with respect to r. 

Also in the case of black hole to white hole joining, we will be looking at a gluing 
surface as to the worm hole joining a black hole to white hole given as with regards 
to a gluing surface connecting a black hole to a white hole which we give as ξ . 
And n  is a quantum gravity index. Note that in [21] the authors often set it at 3, 
if so then for a black hole, to white hole to worm hole configuration they give  

  ( ) ( )

( )

2
2 2

2

2

1 , when,

, when

n
rr a rg r a

r r

ξ
ξ

ρ

   + − ≤ =   
 >





   (73)  

We then make the following connection to energy density in a black hole to 
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white hole system, i.e. 

 black hole white hole wormhole

black hole white hole wormhole black hole white hole wormhole

r
rT

n
ρ

ω
≡ −

≈ 


   (74)  

This will lead to, if we use Planck units where we normalize h bar to being 1, of  

 
( ) ( )

black hole white hole wormhole

2
2

black hole white hole wormhole

1 1 1 11
8

n

f g fg
g g ω

 ′ ′ ′= ⋅ ⋅ − ⋅ − ⋅ π  



   (75)  

If we are restricting ourselves to quantum geometry at the start of expansion of 
the universe, it means that say we can set these values to be compared to the inputs 
of quantum number n used to specify a quantum number n, and furthermore if  
 Planck normalizationPlanck length 1Pa ≈ = →    (76)  

We get further restrictions as to the quantum number in Equation (75) when we 
compare it to where we had a value of n given in the first section of our document. 

Furthermore, it means that we can use this to model say, with additional work 
in a future project how a white hole (specified as in the prior universe.  

15. And Now for a Grand Slam, i.e. the Connection We Have  
Been Waiting for, i.e. Quantum n, Primordial Black Holes.  
And Light Spectrum Issues  

Key to doing this is to take into consideration. i.e. this is the point where we can 
take up the following [16] [22]-[24] 

  

( ) ( )

( ) ( )

222
2

Volume
222

2
Volume

ˆ

ˆ

& ~ ~ ~ 0 

uv uv

tt ttuv tt

rr

g T
V

g T
V

g g gθθ φφ

δ

δ

δ δ δ

→

+

≥

→ ≥



   (77) 

We assume ttgδ is a small perturbation and look at 
tt

t E
g

δ
δ

∆ =
  with  

  ( ) ( ) ( )time initial
initial

2initial
initialtt

tt s

t g E
g g T

δ
δ ∗

∆ = =
⋅ ⋅



    (78) 

This would put a requirement upon a very large initial temperature initialT and 

so then, if ( ) ( ) ( ) ( )
2

3
volume initial

2initial ~ particle count initial
45sS n g V T∗

 
≈ ⋅ ⋅ ⋅ 

 

π  [25] 

  ( ) ( ) ( )

32
volume

2
initial

2initial ~ particle count
45initial tts

VS n
t gg δ∗

  
≈ ⋅ ⋅   ∆ ⋅   

π    (79)  

And if we can write as given in  

  ( )
( ) ( )4

surface area Planckvolume initial ~V V t A r lδ= ⋅∆ ⋅ ≤   (80)  

Then as to the follow up to NLED and signals from primordial processes [26] 
[24] 
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( )

( ) ( )( )

0 0
0

2

1 4

2 20
min 0 0 0 0 0

4
3

defined 3

32 defined
2 define

 

d

 
 

G B
c

c

a a B

α
µ

λ

α α λ µ ω α
λ

=

= Λ

 
= ⋅ + ⋅ ⋅ − 

  

π







  (81) 

Where the following is possibly linkable to minimum frequencies linked to E 
and M fields, and possibly relic Gravitons [26] [27] 

  
0

1
2 10

B
µ ω

>
⋅ ⋅

  (82)  

Furthermore, the frequency, as given in Equation (82) (105) would be tied into 
Equation (34) via the n of that equation as well as specified by [28] on its page 111, 
where we have 
  rrg ckω =    (83)  

Here rrg  is nearly zero, as given in Equation (100), and the entire frequency 
in terms of k, as a wave number as given as this construction would have this 
consideration, namely. 

A black hole in a traditional sense has no frequency as we normally think of it, 
or a wave number because it is not a wave phenomenon, but the gravitational 
waves emitted by a black hole when it interacts with other massive objects can be 
described by a wave number, which is related to the wavelength of the gravita-
tional wave it creates. 

These details would be important as to obtain ideas as to data sets which would 
satisfy multi messenger astronomy namely the discussion as given in Mohanty, 
[29] namely a temperature, with scale factor as given in his page 261  

 1~T
g a∗

  (84)  

With temperature T, as proportional to quantum number n as specified, 
whereas k as in Equation (83) may be tied into the details of Equation (99) of our 
manuscript.  

Once our ideas of a candidate magnetic field are clarified, i.e. we can then ex-
amine some of the ideas of [29] which can make a connection analytically to muli 
messenger Astrophysics explicit [30] i.e. for the record consider what is brought 
up in [17] which we also assert can be linked to Tokamaks, i.e. Compare this with 
tokamak conclusions. 

16. GW Generation Due to the Thermal Output of Plasma  
Burning, and Linkage to the Initial GW Strain and  
Frequency Problem versus Values of Strain and  
Frequency of GW Today, from the Initial Pre Big Bang 

Further elaboration of this matter in the experimental detection of experimental 
data sets for massive gravity lies in the viability of the expression derived, namely 
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Equation (19) 27~ 10h −  for a GW detected 5 meters above a Tokamak represents 
the decrease in strain, by a factor of about 100, from details which are further 
elaborated upon in [18], whereas in the center of the Tokamak, we would have, 
say, 26 27

2nd term ~ 10 -10h − − . I.e. a difference of 2 orders of magnitude. We state 
that our rough estimate is that we would see about the same strain values, in the 
initial starting point of the universe we would have, say 25~ 10h −  decreasing to 

26 27~ 10 -10h − −  today. I.e. a comparatively small change in strain amplitude. 
Contrast this with the e-folding issues, of [18] whereas we would have a difference 
of 1026 in frequency magnitude, with 1010 Hz initially, for GW at start of big bang, 
decreasing to 10-16 Hz, due to inflation. If we confirm that last statement observa-
tionally, we have confirmed the [19] e-folding prediction and taken a huge step 
forward in observational cosmology. Eventually we could investigate, also, early 
universe polarization of GW.  

17. What Can We Say about the Stability of a Plasma  
Generated Signal Creating GW?  

Among other things to consider, if we do Tokamak generation of GW simulations 
right as to GW generation we will be able to enhance the likelihood [19] [31]-[33] 
of having a stable signal (if that is what the Tokamak predicts), or an unstable 
signal (if that is what the Tokamak predicts) of the LISA data sets. Not necessarily 
in a fool proof way, but it would be a baseline to review and to refer back to. An-
other item to consider. Not just as to the type of GW polarizations, and stability 
of the signal, but also a way to infer through trial and error the duration of the 
phenomenon creating very early universe GW generation. This is in outlook sim-
ilar to the opportunities. The author also refers readers to Monitz, as well as [34] 
for the old wavefunction of the universe problem. This all involves using the fol-
lowing frequency relationship 

 
( )

( )

1
today Earth orbit

initial era
initial era initial era
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 

⇒ + ≈ ≈

  (85)  

And a goal eventually of determining if the following are applicable to GW as-
tronomy, i.e. [35] where on page 239 for a quantum cosmology similar to a “dust 
universe” we are given by Kieffer that 

  ( ) ( )( )1,

1 2
1 2n

n
E nλ ωκ λ

κ
ω κ

λ ≈=

= +
= → ⋅ = +



    (86)  

i.e. to make the bridge with a tokamak we should review the geometry and is-
sues in [36]-[41] as well as Equation (21). 

18. Could the Tokamak Actually Get Data Sets as to Confirm  
This, at Least in Outline? I.e. a Challenge to the Black Holes  
Have No Hair Problem? 

Assuming Planck scale time, or close to it, and renormalization to have Planck 
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time as set to 1  
This means from [21], i.e. their so-called Equation (65), so we have for the ra-

dius of a BEC black hole as deformed by this quantum number n, a small change  

  
2 2
3

n

n

R n
R n
∆ +

≡   (87) 

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 [21] 

  
2 2

2.16245415907

2 2
3 3n n n

n

n nR R R
n n

≡

   + +
   ∆ = ⋅ ≈ ×
   
   

   (88) 

where ( ) ( )2
1 pn M Mε≥ − ⋅  and we can compare our value of R, as given in 

Equation (23) with [21] having a different scale for R, as given in their Equation 
(60).  

19. Final Long Term Goal, If Done Correctly Making Full Use  
of Our Tokamak to Early Universe Comparison to Give  
Data Sets to Understand Quantization and Early Universe  
Wave Functions 

In order to do this we need to reference all of the material as given in references 
[35] [42]-[57]. 

Using [42] a statement as to quantization for a would be GR term comes straight 
from 

  ( )( ) ( )
0, 0 0

Later Earliere dHiI t t

H
t tΨ = Ψ∑∫



   (89) 

The approximation we are making is to pick one index, so as to have 

 ( )( ) ( ) ( )( ) ( )
0 0, ,0 0 0 0

Later Earlier Earlier1e d e dH HFIXEDiI t t iI t t

H
H

t t t t→Ψ = Ψ → Ψ∑∫ ∫
 

(90) 

This corresponds to say being primarily concerned as to GW generation, which 
is what we will be examining in our ideas, via using 

  ( )( ) ( )
0 4, 3e exp d d 2

16
HFIXEDiI t t i c t r g

G Μ

 
= ⋅ ⋅ ⋅ − ⋅ ℜ− Λ π 

∫




   (91) 

We will use the following, namely, if Λ  is a constant, do the following for the 
Ricci scalar [47] [48] 

  2
2
r

ℜ =    (92) 

If so then we can write the following, namely: Equation (91) becomes, if we have 
an invariant Cosmological constant, so we write 0all timeΛ→Λ  everywhere, 
then  

  ( )( ) ( )
0 4 0, 3

0e exp
16

HFIXEDiI t t i c t r r
G
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   (93) 
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Then, we have that Equation (89) is re written to be  
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
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  (94) 

20. Examining the Behavior of the Earlier Wavefunction in  
Equation (94) 

[43] states a Hartle-Hawking wavefunction which we will adapt for the earlier 
wavefunction as stated in Equation (94) so as to read as follows 

  ( ) ( )( )3 20
Earlier 2exp 1 sinh

2HHt Ht
GH
−π Ψ ≈ Ψ ∝ ⋅ − 

 
  (95) 

Here, making use of Sarkar [3], we set, if say g∗  is the degree of freedom al-
lowed [9] 

  2
Planck1.66 tempH g T M∗=    (96) 

We assume initially a relatively uniformly given temperature, that H is constant.  
So then we will be attempting to write out an expansion as to what Equation 

(94) gives us while we use Equation (95) and Equation (96), with H approximately 
constant.  

21. Methods Used in Calculating Equation (94), with  
Interpretation of the Results 

We will be considering how to express Equation (94). And in doing this we will 
be looking at having a constant value for Equation (96). If so, then  
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  (97) 

Then using numerical integration, [50]-[52] on page 751 of this [52] citation 

  

( ) ( ) ( )( )

( ) ( ) ( )( )

( )

3 2

3 2

1 2 1 sinh
Later

0

1 2 1 sinh

4
3

0 2

e d

e 1
2

1 , 2
16 2

M

M

M M

t
i t Ht

t

i t H tM

t

t

c r r
G GH

α α

ε

α α

α α

+
⋅ ⋅ − ⋅ −

→

⋅ ⋅ − ⋅ − ⋅

Ψ →

 ≈ ⋅ − 
 
 ⋅π π

= ⋅ − Λ = 
 

∫
 

 

 



   (98) 

Notice the terms for the H factor, and from here we will be making our predic-
tion. 

If the energy, E, has the following breakdown 
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constant in this sort of problem, i.e. the way to do it would be to analyze a Kieffer 
“dust solution” as a signal from the Wormhole. i.e. look at [35]. I.e. in this case we 
will write having 

  signal 1tω∆ ∆ ≈    (100) 

If so then we can assume that the time would be small enough so that  

  
Planck
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g
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

  (101) 

If Equation (101) is of a value somewhat close to t, in terms of general initial 
time, we can write 
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  (102) 

Here the time t would be proportional to Planck time, and r would be propor-
tional to Planck length, whereas we set 
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Then a preliminary emergent space-time wave function would take the form of 
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 (104) 

Just at the surface of the bubble of space-time, with Planckt t∝ ∆ , and 

Planckr ∝  . 
What we wish to do in our procedure is to come up with data sets which may 

be able to take the real version of the above wave function, also, make accessible 
the [57] reference data sets, if wormholes exist from a prior to the present universe, 
which contributes to the Big Bang. 
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