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Abstract 
If we have a non infinite but huge negative value of the cosmological vacuum energy in the wormhole, then 
we have 1010  bits of computing information. When we leave the wormhole, we have 12010  bits of 
computing information  We specify a transition between the two regions in terms of a causal discontinuity 
regime created by a(t) chaotic behavior due initially to the initially very large value of thermal vacuum 
energy transmitted. Note that this is a toy model to account for thermal transfer of energy from a prior to a 
present universe perhaps enabling graviton production. This is a companion piece to the Octonian gravity 
document.1, 2 

 

Introduction 
Details, and many more of them are needed to bridge this transition to the problem of structure formation 
and a drop of temperature. If we look at Ruutu’s3 (1996) ground breaking experiment we see vortex line 
filaments rapidly forming. Here are a few open questions which should be asked. 
 

1) Do the filaments in any shape or form have an analogy to the cosmic strings so hypothesized by 
String theorists ? My guess is a flat MAYBE but one cannot be certain of this. This deserves to be 
analyzed fully. If they have an analogy to cosmic strings, then what is the phase transition from a 
maximally entangled space time continuum, with a soliton type behavior for temperatures of the 
order of KelvinT 3210~  to the formation of these stringy structures. 

2) What is the mechanism for the actual transition from the initial ‘soliton’ at high temperatures to 
the symmetry breaking phase transition? This is trickier than people think. Many theorists 
consider that, in tandem with Ruutu’s3 (1996) experiment that Axion super partners, Saxions, 
actually are heated up and decay to release entropy. Do we have structures in initial space time 
analogous to super fluids allowing us to come up with such a transformation. Do axions/ Saxion 
super partner pairs exist in the onset of thermal transition from a prior universe to our present 
universe? How could this be experimentally determined with rigorous falsifiable experimental 
analysis? 

3) One of the models considered as a super fluid candidate for this model has been the di quark one. 
This however was advanced by Zhitinisky4 (2002) in terms of ‘cold dark matter’. Could some 
analogy to di quarks be used for initial states of matter thermally impacted by a transfer of thermal 
energy via a wormhole to form a cosmic ‘bubble’ in line with the initial plasma state given in 
Ruutu’s 3(1996)  experiment? 

4) Do the formation of such initial conditions permit us to allow optimal conditions for graviton 
production? If so, can this be transferred to engineering prototypes ? How can this be modeled 
appropriately ? 

 

Now for a simplified model to as how to answer the above four 
questions 

Here is a very simplified model as to what we may be able to expect if there is actual relic graviton 
production . I.e. Detecting gravitons as spin 2 objects with available technology .To briefly review what we 
can say now about standard graviton detection schemes,  Rothman5 states that the Dyson seriously doubts 



we will be able to detect gravitons via present detector technology. The conundrum is that if one defines the 
criterion for observing a graviton as 
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Here,  
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This has 
L
Lγ a graviton sources luminosity divided by total luminosity and R as the distance from the 

graviton source, to a detector. Furthermore, h/2e=α  and h/2
pg Gm=α a constants r, while γε  is 

the graviton P.E. As stated in the manuscript, the problem then becomes determining a cross section σ  for 

a graviton production process and 
L
L

f γ
γ = .   

 
If this is the case, then what can we do to see how relic gravitons may emerge if we have a worm hole 
transferred burst of thermal/ vacuum energy ?6  

TABLE 1. With respect to phenomenology. 
Time Thermal inputs  Dynamics of 

axion 
 Graviton Eqn. 

Time Ptt <<≤0  Use of quantum 
gravity to give thermal 
input via quantum 
bounce from prior 
universe collapse to 
singularity. Brane 
theory predicts 
beginning of graviton 
production. 

Axion wall dominant 
feature of pre inflation 
conditions, due to 
Jeans inequality with 
enhanced gravitational 
field, 

Quintessence scalar 
equation of motion 
valid for short time 
interval 

Wheeler formula for 
relic graviton 
production beginning 
to produce gravitons 
due to sharp rise in 
temperatures. 

Time Ptt <≤0  End of thermal input 
from quantum gravity 
due to prior universe 
quantum bounce. 
Brane theory predicts 
massive relic graviton 
production 

Axion wall is in 
process of 
disappearing due to 
mark rise in 
temperatures. 
Quintessence valid for 
short time interval 

Wheeler formula for 
relic graviton 
production produces 
massive spike 
gravitons due to sharp 
rise in temperatures  

Time Ptt ≈<0  Relic graviton 
production largely 
tapering off, due to 
thermal input rising 
above a preferred 
level, via brane theory 
calculations. 
Beginning of regime 
where the Dim−Λ 4 is 
associated with Guth 
style inflation.  

Axion wall disappears, 
and beginning of Guth 
style inflation. 
Quintessence scalar 
equations are valid . 
Beginning of regime 
for 

n
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dim5

dim4 ≈−
Λ
Λ

−

−  

5 dim →   4 dim 

Wheeler formula for 
relic graviton 
production leading to 
few relic gravitons 
being produced. 



 
Also, one can expect a difference in the upper limit of Park’s four dimensional inflation value for high 
temperatures, onn the order of 10 to the 32 Kelvin, and the upper bound, as Barvinsky7 (2006) predicts. If 
put into the Harkle-Hawking’s wave function, this difference is equivalent to a nucleation-quantization 
condition, which, it is claimed, is a way to delineate a solution to the cosmic landscape problem that 
Guth (1981,2000,2003)8, 9, 10 discussed. In order to reference this argument, it is useful to note that 
Barvinsky 7 in ( 2006) came up with  

2
max 360 PBarvinsky

m⋅≅Λ  (3) 

A minimum value of  

2
min 99.8 PBarvinsky

m⋅≅Λ  (4) 

 

This is in contrast to the nearly infinite value of the Planck’s constant as given by Park11 (2003)  
 

4 dim−⋅Λ  is defined by Park 11(2003).with 
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As opposed to a minimum value as given by Park 11(2003) 
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TABLE 2.What can be said about cosmological Λ  in 5 
and 4 dimensions. 

Time  

Ptt <<≤0  
Time 

Ptt <≤0  
Time 

Ptt ≈<0  
Time 

→> Ptt today 

5Λ  undefined, 

→≈ +εT KT 3210≈  

≈Λ −dim4  almost ∞  

+≈Λ ε5  ,  

≈Λ −dim4  extremely 
large 

KT 1210≈  

dim45 −Λ≈Λ , 

 

T smaller than 

KT 1210≈  

≈Λ5 huge, 

 

≈Λ −dim4  small, 

KT 2.3≈  



This leads to presenting the Wheeler graviton 
production formula for relic gravitons 

As is well known, a good statement about the number of gravitons per unit volume with frequencies 
between ω  and  ωω d+  may be given by (assuming here, that k = 1.38 Kerg 016 /10−× , and K0 is 
denoting Kelvin temperatures, wherewhere Gravitons have two independent polarization states), as given 
by Weinberg12 (1972). 
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Thee hypothesis presented here is that input thermal energy (given by the prior universe) inputted into an 
initial cavity/region (dominated by an initially configured low temperature axion domain wall) would be 
thermally excited to reach the regime of temperature excitation. This would permit an order-of-magnitude 
drop of axion density aρ  from an initial temperature eVHT

PttdS
33

0 10~ −
≤

≈ .  

Graviton power burst/ where did the missing 
contributions to the cosmological ‘constant‘ parameter 

go? 
To do this, one needs to refer to a power spectrum value that can be associated with the emission of a 
graviton. Fortunately, the literature contains a working expression of power generation for a graviton 
produced for a rod spinning at a frequency per second ω , per Fontana13 (2005) , for a rod of length L

)
 and 

of mass m a formula for graviton production power. This is a variant of a formula given by Park 14 (1955), 
with mass kgmgraviton

6010−∝   
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The contribution of frequency here needs to be understood as a mechanical analogue to the brute mechanics 
of graviton production. The frequency netω is set as an input from an energy value, with graviton 

production number (in terms of energy) derived via an integration of Eq. (7) above, PlL ∝
)

. This value 
assumes a huge number of relic gravitons are being produced, due to the temperature variation 
.  
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And then one can set a normalized “energy input “as effeff nE ωωω ≡⋅≡ )( ; with 

criticalE≡⎯→⎯ ≡ ωω 1h
h  , which leads to the following table of results, where ∗T  is an initial 
temperature of the pre- inflationary universe condition15.  If one uses the above Eq. (9) then one can easily 
re scale the toy model for graviton burst. 



 
Namely  
 
 
 
 

 

TABLE 3. Graviton burst. 
Numerical values of graviton production Scaled Power values 

N1= 610794.1 −× for  ∗= TTemp  Power = 0 

N2= 410133.1 −×  for ∗= TTemp 2  Power = 0 

N3= 2110872.7 +×  for ∗= TTemp 3  Power = 1610058.1 +×  

N4= 1610612.3 +×  for ∗= TTemp 4  Power ≅  very small value  

N5= 310205.4 −×  for ∗= TTemp 5  Power=   0 

 
Here, N1 refers to a net graviton numerical production value as given by Eqn. (9). There.T is a distinct 
power spike of thermal energy that is congruent with a relic graviton burst.  
 

Conclusion: Beginning of  a simplified toy model to account for 
the following Graviton / Gravity Wave versus frequency burst 

model  ? 
 

 
 

Figure 1： The amplitude and frequency of the HFGWs expected by the brane oscillation models in the 
submillimetre-size extra dimensions. The figure is taken from Ref. (16)16, where l  is the curvature scalar of 
the bulk, d  is the distance between the "visible" brane and the "shadow" brane.  



 
We are looking forward to obtain a way to predict how GW frequency can be obtained as of up to 
about 10 + 10  Hertz. If gravitational waves are closely tied in with gravitons as we suspect, then the 
above. diagram may be correlated with the behavior of table 1, table, 2, and table 3. This is what 
we are working upon, in toy models which will be refined considerably, if GW astronomy 
commences and becomes an experimental science we can match with sufficient rigor. 
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