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Abstract
Note, in a prior paper, we ascertained physics thought experiment configuration for a black hole, which may exist say at least up to 10−1 seconds. Our idea
was to experimentally provide a test bed as to early universe gravitational
theories. In doing so, we as follow up to that black hole paper come up with a
criteria as to Quintic polynomial with regards to ∆t which is the interval of
time for which we can measure (down to Planck time) the production of
Gravitational waves and gravitons, from an induced Kerr-Newman black
hole. In doing so we access what is given in an AdS/CFT rendition of black
hole entropy written by Pires which gives an input strategy as to how to relate
∆t to a

( ∆t )

5

+ A1 ⋅ ( ∆t ) + A2 =0 Quintic polynomial which has only a few
2

combinations which may be exactly solvable. We find that A2 has a number,
n of presumed produced gravitons, in the time interval ∆t and that both A1
and A2 have an Ergosphere area, due to the induced Kerr-Newman black
hole. Finally, we extract information via the use of the Uncertainty Principle,
as to ∆E ∆t ≥  with ∆E ∝ E0 ≡ mc 2 , so if we have a mass m, we will be
able to extract ∆t . This due to very complete arguments as to Kerr-Newman
black holes, which when we have entropy, due to the Infinite quantum statistics argument given by Ng, leads to a counting algorithm, of n gravitons,
which is proportional to entropy during ∆t which is then leading directly to
fixing ∆t directly via us of

( ∆t )

5

+ A1 ⋅ ( ∆t ) + A2 =0 , with the Quintic eva2

luated according to Blair K. Spearman and Kenneth S. Williams, in the Rocky
mountain journal of mathematics, as of 1996. i.e. if this polynomial, as by our
described Quintic polynomial, in ∆t ,
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( ∆t )

5

+ A1 ⋅ ( ∆t ) + A2 =0 is exactly
2
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solvable, then our Kerr Newman black hole is leading to quantum gravity.
Otherwise, gravity in its foundations with respect to the Kerr Newman
blackhole is classical to semi classical. In its characterization of gravity. Note
that specifically, we state that this paper is modeling the creation of an actual
Kerr Newman black hole via laser physics, or possibly by other means and
that our determination of ∆t as being solved, exactly by

( ∆t )

5

+ A1 ⋅ ( ∆t ) + A2 =0 is our way of determining if the Kerr Newman
2

black hole leads to quantum gravity.

Keywords
Kerr Newman Black Hole, High-Frequency Gravitational Waves (HGW),
Solvable Quintic Equations

1. Introduction
With regards to this problem, it is useful to make reference to [1], as its review of
the fact that a general solution to Quintic 5th order polynomials does not exist.
What we are doing is accessing instead results from Galois theory, as to Quintics,
[2] [3] [4]. For the case of the Quintics polynomial we are going to derive,

+ A1 ⋅ ( ∆t ) + A2 =0 we refer the reader to the following document, [5] which has a restricted number of Quintic polynomials which are solvable according to the diagnostics given in that article. But in any case the Quintic
5
2
polynomial with regards to ( ∆t ) + A1 ⋅ ( ∆t ) + A2 =0 will be derived as an extension of the discussion given by the author in [6] as to an induced KerrNewman black hole. As to future developments, this has a tie into [7] as to the
Riemann Zeta function and Riemann P function, which may be tied into this
documents developments in a later discussion. Whereas, we will confine ourselves to utilizing an interval of time, ∆t as being affected by the production of
gravitons, of a numerical counting value of n, whereas this is then linked to entropy, by the infinite quantum statistics argument of Ng [8], so that. ∆t has a
functional dependence upon the number of gravitons, n, in msasurements, as
alluded to in [6].
5
2
In a nutshell, we will be formally deriving ( ∆t ) + A1 ⋅ ( ∆t ) + A2 =0 in our
next section and from there ascertaining if the polynomial so derived, is explainable in terms of [5], in terms of exactly solvable solutions for ∆t . For the
sake of referencing the development of this article, we have as our motivating
5
2
hypothesis, that if ( ∆t ) + A1 ⋅ ( ∆t ) + A2 =0 is a polynomial in a form given in
[5] that indeed, since n will be in terms of a graviton count from a black hole given
in [6], that then we have a necessary condition for quantum gravity, at least in the
5
2
framework of aligning ( ∆t ) + A1 ⋅ ( ∆t ) + A2 =0 in terms of the polynomials
5
2
given in [5] which are allegedly exactly solvable. If ( ∆t ) + A1 ⋅ ( ∆t ) + A2 =0 does
not meet the conditions given in [5], then we say that the criteria for exact solnamely

DOI: 10.4236/jhepgc.2019.51002

( ∆t )

5

2

36

Journal of High Energy Physics, Gravitation and Cosmology

A. W. Beckwith

vability of an expression for ∆t have not been met, and that indeed, then we
have at best a semi classical treatment of gravity for reason which we will discuss
at the end of our manuscript.
Finally, the reference [9] by C. A. Pickett and J. D. Zunda gives an area calculation which neatly fits into [10] and [11], whereas there is in [10] a precise calculation of entropy which also has an area to volume identification for black
holes and entropy calculations. We close after all of this in stating that the energy, will be part of ∆E , as in the usual Heisenberg Uncertainty relationships,
∆E ∆t ≥  , whereas we take the minimum condition of uncertainty by writing
∆E ∆t ≡  [12], and [13] confirms that indeed we have that use of minimum

uncertainty in terms of data analysis has a long history if done correctly. Keep in
mind that we do an abbreviation of

∆E ≡ mc 2 =  ∆t ⇒ m =  c∆t

(1)

This will allow us to obtain, in entropy, as from [10] and [11] a polynomial
5
2
which we identify as ( ∆t ) + A1 ⋅ ( ∆t ) + A2 =0 . The exact solution of this analysis, in terms of [3] will then form the basis of our analysis of if we have classical
gravity, or quantum gravity, in terms of necessary conditions. If Equation (1)
5
2
and ( ∆t ) + A1 ⋅ ( ∆t ) + A2 =0 is not exactly solvable, in terms of [5] we will the
assert that this means gravity, in the case of the derived expression for Kerr –
Newman black holes, is semi classical.

2. Derivation of the Polynomial

( ∆t )5 + A1 ⋅ ( ∆t )2 + A2 =0

We begin by looking at [10] and [11] for which we have that in terms of an
AdS/CFT representation of entropy that we have, especially if we use [9] for Area,
and S proportional to n for graviton count related to Entropy, as by [8], then

Aarea = 16πm 2 +

3

4π  J 
4π  Jc ⋅ ∆t 
2
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We then have the following representation for a polynomial in ∆t , namely if
we have conflating of the material in Equation (2) as far as a quantic treatment
of delta t, as by [5] we have that
Ld −1  r 
⋅ 
4GN  r+ 

d −1

3
d −1

4π  Jc 2    4πTtemp 
2

⋅ 16π ⋅ (  ∆t ) +
⋅
 ⋅
 ∝ ngraviton-count

3  (  ∆t )    d 



(3)

We will then, describe how to obtain from Equation (3)
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( ∆t )

5

+ A1 ⋅ ( ∆t ) + A2 =0.
2

( ∆t )5 + A1 ⋅ ( ∆t )2 + A2 =0

3. Obtaining

from Equation (3)

In order to obtain this, we make the following substitutions below, and we will
state specifically that in order to have a negative temperature in order to obtain
the conditions as given in [5] for a Quintic polynomial which is solvable in the
sense of what that article [5] is saying. We will later on describe this in detail.
But below we put in the substation needed so we can obtain the polynomial in
delta t, which we will then subsequently modify.
3

4π  Jc 2    4πTtemp
2

⋅ 16π ⋅ (  ∆t ) + ⋅ 
 ⋅

3  (  ∆t )    d


3

ngraviton-count
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2
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(4)

≡0

2

4π  Jc 2 
⋅

3   

3

≡0

i.e. in order to obtain, in a sense a Quintic equation which can be solved [5],

( ∆t )

5

ngraviton-count

−

d −1
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 4πTtemp 
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 d 
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16π ⋅ (  )

2

+

16π ⋅ (  )

2

4π  Jc 2 
⋅

3   

3

≡0

(5)

2
3

4π  Jc 2 
⋅

3   
⇒ Ttemp should be negative

4. Can We have Negative Temperature?
This requires [14] and it is not clear that this is actually obtainable, in the experimental set up as given in our [6] input into a black hole
What else do we need?
According to the abstract of [5]:
Quote
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Let a and b be nonzero rational numbers. We show that there are an infinite
number of essentially different, irreducible, solvable, quintic trinomials X5 + ax +
b. On the other hand, we show that there are only five essentially different, irreducible, solvable, quintic trinomials x5 + ax2 + b,
namely,
x5 + 5 x 2 + 3,
x5 + 5 x 2 − 15,
x5 + 25 x 2 + 300,
5

(6)

2

x + 100 x + 1000
and x5 + 250 x 2 + 625

End of quote

Aside from having a negative temperature, as for the reason given in Equation
(5) we have that if [14] is satisfied and still commensurate with reference [14]

that we also need to have a polynomial in delta t, which is commensurate with
Equation (6) which is taken from the abstract in [5] and is linkable to Equation
(5).

5. Conclusion (i.e. a Necessary Condition for Quantization of
Induced Kerr Newman Black Hole as Given in [6] in Terms
of Reference [5] and the Last Reference [14])
We first of all need to have a “negative” temperature. i.e. is this doable ? This has
to be rigorously explored experimentally and determined.
Secondly our Equation (5) terms have to be consistently comparable to Equation (6). This requires rescaling of Equation (5) but this is doable pending dimensional analysis, and perhaps Planckian physics units.
Both these conditions would be a necessary condition for satisfying in terms
of reference [5].
5
2
( ∆t ) + A1 ⋅ ( ∆t ) + A2 =0 which we state would be due our construction a

necessary condition for a complete quantum gravity analysis of gravitons being
emitted from a Kerr-Newman black hole.
We state that these two points have to be determined and investigated, and

also that an optimal value of d, for dimensions for a problem, involving Kerr
Newman black holes would have to be ascertained in future research.
Finally, if these conditions are NOT obtained, then in line with the discussion
we had in [6], we most likely have a semi classical treatment of gravity, in terms
of the configuration of the Kerr Newman black hole, which is consistent with the
presentations the author saw in Dice 2018, in September, 2018, which we comment upon in [6].
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