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This paper is to address using what a fluctuation of a metric tensor leads to, in
pre Planckian physics. If so then, we pick the conditions for an equality, with a
small δ gtt , to come up with restraints which are in line with modifications of
the Friedman equation in a quantum bounce, with removal of the Penrose
theorem initial singularity. In line with super negative pressure being applied,
so as to understand what we can present as far as H = 0 (quantum bounce) in
terms of density of the Universe. And also considering what to expect when

(

)

P = w∆ρ ~ −1 + ε + ∆ρ , i.e. we have a negative energy density in Pre Planckian
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Abstract

space-time. This leads to a causal discontinuity between Pre Planckian to Planckian space-time due to the sign of the inflaton changing from minus to positive,
for reasons brought up in this manuscript, i.e. looking at Equations (9)-(11) of
this document, with explanations as to what is going on physically.
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1. Introduction
We will here, in Equations (9)-(11) of the following document, outline the point
of the document, i.e. a change in the inflaton field, from a “negative” to a “positive” field contribution, leading to a counter intuitive result, namely that there
would be a causal barrier when the inflaton field would vanish in the denominaDOI: 10.4236/jhepgc.2018.41003
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tor of the derived energy density expression, about at the boundary between Pre
Planckian to Planckian space-time physics. The rest of the paper will be to explain the reasons for this startling model and its possible implications.

2. Setting up the Template for the Vanishing of the Inflaton
in the Boundary between Pre Planckian Space-Time
to Planckian Space-Time
We use Freeze et al. Phantom bounce [1] plus Padmahan’s inflaton value [2] in

the case of a ( t ) ~ astarting-point ⋅ t α in order to come up with a criterion as to initial
mass. As given by [1] we have at a non singular bounce model of Cosmology a
modified Friedman Equation of the form
=
H2

8π
2
3M Planck


ρ2
⋅ ρ −

2σ



 .


(1)

Which when this is set equal to zero, at the time of a quantum bounce for a
non singular universe, with


p  ρ2 ρ2  3p 
p
3 ⋅ 1 +  ⋅
−
− 1 +
 ⋅ ρ =3 ⋅ 1 +  ⋅ ρ .
σ 
ρ 
 ρ σ
 ρ

(2)

This Equation (2) will have a modification of the density along the lines of
ρ → ∆ρ .
We also will be examining the influence of [3]
∆ρ
2
~ ( visc ) × H int
× a4 .
∆t

(

)

(3)

With here as given by [4]

(

)

2
δ gtt k BTinitial

)

2
φinf k BTinitial

2
∆ρ ~ ( visc ) × H int
× a4 ×

(

2
2
~ ( visc ) × H int
× ainit
×

.

(4)

Our task will be to be looking at what this becomes with Equation (4) put into
Equation (2) when ρ → ∆ρ .
The term for pressure we will be using is, then from [5]

(

)

P = w∆ρ ~ −1 + ε + ∆ρ .

(5)

Then, we will be looking at Equation (2) written as

( (

3 ⋅ 1 + −1 + ε +

))

⋅

∆ρ 2

σ

−

∆ρ 2

σ

(

(

− 1 + 3 −1 + ε +

) ) ⋅ ∆ρ = 3 ⋅ (1 + ( −1 + ε ) ) ⋅ ∆ρ . (6)
+

Leading to
1

∆ρ ⋅ 1 −
+
 3⋅ε

(


2 − 3⋅ε +


=
⋅
+
σ
1


3⋅ε +



(

)

)  .



(7)

Or then, if we use [2]
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a ≈ amin t γ
 8πGV0
 .
γ
⋅ ln 
⋅t
4πG
 γ ⋅ ( 3γ − 1) 

⇔φ ≈

(8)

We get in the regime of Pre Planckian physics, the situation that we would
have

(

)

2
2
∆ρ ≈ −2 σ ≈ ( visc ) × H int
× ainit
×

(

)

2
2
≈ ( visc ) × H int
× ainit
×

(

2

φinf k BTinitial

2
φinf k BTinitial

.

(9)

2

)

2
2
≈ − ( visc ) × H int
× ainit
×

 8πGV0

⋅ ln 
⋅ tmin  k BTinitial
4πG
 γ ⋅ ( 3γ − 1)


γ

In the regime of boundary between Pre Plankian to Planckian physics, we would
have, instead

(

)

2
2
∆ρ ≈ −2 σ ≈ ( visc ) × H int
× ainit
×

(φ

inf

(

2

+δ

+

) ⋅ k ⋅ (T

Pre-Planck →Planck

B

)

)

2
2
≈ ( visc ) × H int
× ainit

×

. (10)
2

 8πGV0
⋅ ln 
⋅ tmin + ε + ≤ tPlank
⋅
−
γ
γ
3
1
4πG
)
(


γ

((

)



) k


B

⋅ (TPre-Planck→Planck )

What will be examined, in this document will be what we will be considering
i.e. when the bracket in the LN expression approaches zero, namely

((

)

8πGV0
8πGV0
⋅ ( ( tmin ) < tPlank ) <
⋅ tmin + ε + ≤ tPlank
γ ⋅ ( 3γ − 1)
γ ⋅ ( 3γ − 1)
<
&

8πGV0

γ ⋅ ( 3γ − 1)

⋅ ( tPlank )

((

)
.

)

(11)

)

8πGV0
⋅ tmin + ε + ≤ tPlank ≈ 1
γ ⋅ ( 3γ − 1)

2
2
The terms Visc, ainit
and H int
will be considered to be invariant in the area
of the surface of the spherical (?) regime for where we have our analysis as to
what this causal discontinuity implies, and why. This will be an addition to [4]
and its analysis of space-time dynamics.

3. Causal Discontinuity and What It May Be Implying.
In reference [5] we have a condition for which there is an extraordinarily rapid
change in the value of the derivative of the inflaton, namely, an argument for
which we have

φ2  VSUSY .

(12)

In so many words, we believe that the dynamics of Equation (11) as it applies
DOI: 10.4236/jhepgc.2018.41003
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to Equation (9) and Equation (10) fit this bill and also add, perforce a way as to
confirm the existence of such behavior.

4. Examination of the Causal Structure, as Implied by Fay
Dowker, and What We Are Saying Replaces It
With the initial Hubble parameter, in this situation a constant value in the Pre
Planckian regime of space-time, instead of the usual
H Hubble = a a .

(13)

Also, visc in Equation (1) is for a viscous “fluid” approximation in a non-singular
regime of space-time namely, that we have initially due to [4] and the proportionality of energy to Boltzman’s constant times temperature [4]
∆tinitial ~


2
.
~
δ gtt Einitial δ gtt k BTinitial

(14)

2
At about this time interval, and beyond, we are examining ainit
as given by
[6] and also, the minimum scale factor has a factor of Λ which we interpret as
today’s value of the cosmological constant. B is the early cosmological B field,
the Frequency of the order of 10 ^ 40 Hz, and amin ~ ainitial ~ 10−55

α0 =


4πG
B0
3µ 0 c

λ ( defined ) = Λc 2 3

.


α0
amin =a0 ⋅  
 2λ ( defined )

(



(15)

)

14

α 02 + 32λ ( defined ) ⋅ µ0ω ⋅ B02 − α 0 

To get to the bottom of what this is implying as far as causal structure and how
we modify it, we will be examining what Dowker brought up in [7], namely that
she is assuming that there is no breakage as to what the causal interpolation of
space time dynamics, to which we say, stuff and nonsense. However, we would
be looking to preserve enough information exchange between physical domains
in the prior to the present universe, as to preserve the operational continuity of
physical law, as will be discussed in the conclusion.

5. Conclusions, i.e. Examination of the Following Information
Exchange from a Prior to the Present Universe, in Light
of the Incredibly Rapid Transition Implied by
Reference [5] so as to Reconcile Transfer of
Information Bits for  initial [ tinitial ≤ t Planck ] as Far as
Initial Values of the Plancks Constant Are Concerned
The key point is that we wish to determine what is a minimum amount of information bits/attendant entropy values needed for transmission of
 initial [tinitial ≤ tPlanck ] . If we specify a mass of about 10−60 grams per graviton, then
to get at least one photon, and if we use photons as a way of “encapsulating”
 initial [tinitial ≤ tPlanck ] , then to first order, we need about 1012 gravitons/entropy
DOI: 10.4236/jhepgc.2018.41003
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units (each graviton, in the beginning being designated as one “carrier container” of information for one unit of  initial [tinitial ≤ tPlanck ] ). If as an example, as calculated by Beckwith [8] (2009) that there were about 1021 gravitons introduced
during the onset of inflaton , this means a minimum copy of about one billion
 initial [tinitial ≤ tPlanck ] information packets being introduced from a prior universe,
to our present universe, i.e. more than enough to insure introducing enough copies of  initial [tinitial ≤ tPlanck ] to insure continuity of physical processes.
The dynamics of φ2  VSUSY actually gives us a clue as to how this is possible,
i.e. to use, due to the brevity of time interval, the equivalent of quantum teleportation between both sides of the causal barrier, to insure continuity of physical
processes, along the lines of [9]. Note that we are doing this even while maintaining fidelity with respect to [10].
In other words, only enough information between both sides of the causal barrier would be swapped as to insure the continuity of physical processes, and this
would be commensurate with an inquiry as to issues we will bring up next.
In order to have a positive inflaton, we would need to satisfy [4] having

φ > 0 iff

8πGV0

γ ⋅ ( 3γ − 1)

⋅δ t > 1 .

(16)

This Equation (16) has to be taken in light of preserving also, φ2  VSUSY , as
given in Equation (12).
This also is the same condition for which we would have to have visc, i.e. the
viscosity of the initial spherical starting point for expansion, nonzero as well as
reviewing the issues as of [11] [12] [13] [14] [15].
Whereas how we do it may allow for the Corda references [12] [14] to be experimentally investigated. Finally the Abbot articles of [13] [15] must be adhered
to.
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