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Abstract  First of all, we outline a well known result. I.e. 
the formation of energy density and energy flux density for 
de Sitter space time, assuming close to monochromatic close 
to plane wave generation of spin two gravitons. This is done 
in the context of an emergent vacuum energy field being 
introduced at the onset of the initial space time singularity. 
The end result of our discussion is to purport another 
explanation of the gravitational lensing and Neutrino physics 
turbulent behavior as presented to the Author in QuyNohn, 
by Dr. Turner, in the Windows to the Universe ICISE 
inaugural conference 2013. 
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1. Introduction: Relic Perturbations of 
De Sitter Space Time, and its Links to 
Creating Energy Density and Energy 
Flux Density 

We are looking first of all at a classical treatment of spin 
two gravitons due to GR field equations, using the datum that 
in most situation we have near Euclidian flat space for 
reasons we will detail in an appendix entry. The starting 
point to all of this is to look at the line element of 

 for a spin two graviton influenced 

value of a metric with as the scaled expansion ‘distance’ 
and and as spin two graviton “particles” so the metric 
looks like 

(1) 

This leads to a ‘single’ monochromatic wave representation 
in an arbitrary z direction write up of the energy density and 

the energy flux density looking like , assuming the Einstein 
field equations , leading to a spin two ‘graviton’ energy 
density 

   (2) 

Buonanno uses a plane wave , TT gauge treatment of gravity 
wave of stress energy tensor with [2] 

 (2a) 

So Buonanno gets a value of gravitational wave energy flux 
per unit area of this as [2] 

 (2ab) 

The important scaling of Eqn. 2ab which we can 
reference here for future inquiry is that allegedly, according 
to Buonanno, [1],[2] the following table1 can be made as to 
for the values given in Eq(2ab) for supernova gravity wave 
bursts, neutrino energy flux, and photon energy flux , along 
the lines of wave energy flux per unit area for a super novae 

Table 1.  Order of magnitude comparison of signal gravitational wave 
energy flux per unit area due to data as presented in [1] and [2] 

 A few mili 
seconds A few seconds One week 

GW 400 erg/cm^2 
sec    

Neutrino 
Energy flux  10^5 erg/ 

cm^2 sec  

Optical 
radiation   10^-4 erg/ 

cm^2 sec 

The implications of table1 as to relic gravitational waves 
will be elaborated upon in the later part of this paper. But it 
ties in with the supposition that there can and will be a 
linkage between data which can be obtained at Icecube as far 
as neutrinos, and relic gravitational waves. 
And then a ‘graviton’ energy flux density 
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               (3) 

In the onset of inflation, we are able to make the following 
early universe approximation, that of

with  in 
magnitude so that if we make the additional quasi planar 

approximations, namely using as well as 

for non trivial distance traveled (not a Plank 
length short distance) , as well as a scalar wave magnitude 
approximation of  

   (4) 

So we then get  

 

  (5) 

This will lead to the following value of the energy flux 
density, i.e.  

  (6) 

If we have large values of the gravitational wave frequency 
then of course we have a domination of equation six so that  

  (7) 

For small values of gravitational wave frequency we have 
that in this case we will observe 

  (8) 

When we examine the gravitational wave frequency, as 
contributing to energy flux density, as given by Eq. (6) to Eq. 
(8) we have a ready made energy flux , the wavelength of 
Gravitons, and then also the frequency of Gravitons to 
contend with. This if we then go to look at what several 
people, with Ng proposed[3], as given by also [4] in that  

                  (9) 

This can be then correlated, in part to presentations as to 
Entropic Gravity, also given by Ng [5] . As to what we are 
then for this problem relating the Graviton count, as given by 
a number, n, as in Eq. (9), and by infinite Quantum statistics 
relate it entropy via Eq.(9). In doing so we have to consider 
now how the entropy as by Eq. (9) may relate to energy flux 
as given by Eq. (7) above, and what it will say about the 
CMBR, later on. Not that the classical entropy formula as 
given below, if the same as Eq.(9) above, will through its 
temperature and volume, say something profound. Also we 
should keep in mind the subtle point raised by Eq. (7) of [6] 
by the author namely that, for the numerical count, as in Eq 

(7) of reference [6] we have that if , then over a long period 
of time, we have , if T is temperature and  a change in 
entropy over a long period of time as  

            (10) 

If we look at Eq. (7) above, also, and also use
, with the frequency also tied in with Eq. 

(7) , we get then a specific relationship as to looking at an 
inter relationship of , change of entropy, with a 
gravitational wave frequency, , and a baseline 
temperature T, as related to a graviton count, n. This will 
then have some real implications as to the entropy developed 
classically which we comment upon below. Note that [7] 
says a lot more about the full form of Eq.(10) before time 
evolution lead to the evolution of it to in a limiting process, 
approaching a graviton count, n.  

2. Introduction: Semi Classical Models 
of Entropy Compared with the 
Entropy quantum infinite statistics 
counting given by Ng 

Kolb and Turner [8]have a temperature  related 
entropy density which leads to that we are able to state total 
entropy as the entropy density time’s space time volume  

    (11) 

Here the upper value for the temperature is . 
Further discussions can be seen in [9] as to simple chaotic 
inflation model, which we view as the template for looking at 
how to compare this with Padamanadan’s treatment of 
entropy[10] which is with regards to micro canonical 
ensemble as defined via, if is an initial vacuum 
energy, then by page 505 of [11] , formula 10.126 of [11]  

3
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!
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N
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        (12) 

This gives us the option of comparing what we get in entropy 
with a quantity similar to what is in [11] again, namely 

 (13)  

Where U is a potential energy of self interacting particles in 
an early universe cosmology. This, when we consider a 
plasma physics treatment of entropy, we can treat the 
problem to first order as one of entropy due to an 
introduction of energy from a prior universe. Note though the 
time dependence implied by the inter play between equation 
12 and equation 13 above. This will have important 
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consequences as to treating entropy generation which we 
will comment upon, [12]later. Reconciling Eq.( 12) and 
Eq.(13) above though implies as will be commented upon 
later the enormous value of  initially which we think is 
important to understanding how entropy evolved in the first 
place in a time dependent manner. I.e. the entropy evolved 
from an initially low pre inflationary value, and arose 
dramatically during inflation. We will then reference entropy 
again, via a brane world picture of entropy, and from there 
come up with a change in entropy expression making use of 
the idea given above that entropy, which we in this case, is 
presumably generated by gravitons, as given by Eq.(9) and 
Eq.(10)is not really a property of say a quark , plasma, or 
whatever could be modeled by U as a potential energy of self 
interacting particles in an early universe cosmology. If so 
then the entropy, if created by a graviton count could be then 
modeled via initial space-time structures, which we cite 
below.  

3. Brane World Picture of Early 
Universe Entropy Formation 

This is adapted from a lecture atICGC-07by Samir Mathur 
[13] . We propose that branes and anti branes form the 
working component of an instanton. I.e. we obtain for D 
space time dimensions, and E the general energy

. Note that Mathur’s classical and quantum 
gravity article [14] has a string winding interpretation of 
energy along the lines of putting energy  into string 
windings which leads to an entropy defined in terms of an 
energy value of, if mass (with being 

the tension of the thbrane, and being spatial 
dimensions of a complex torus structure) This leads to 
entropy 

   (14) 

Our claim is that this very specific value of entropy for Eq. 
(14) above will at the onset of inflation lead to an early 
universe entropy count of . 

(15) 

Note in writing this up the similarity with Lloyd’s work[15]  
Furthermore we claim that the interaction of the branes and 
anti branes will form an instant on structure, which is 
implicit in the treatment outlined in Eq. (15), and that the 
numerical counting given in Eq (14) merely reflects that 
branes and anti branes, even if charge conjugates of each 
other have the same ‘wrapping number’ .How to tie in the 
entropy with the growth of the scale function? Racetrack 
models of inflation, provide a power spectrum given by [16] 

    (16) 

This is assuming a slow roll parameter treatment with
, and . An increase in scalar power, is then 

proportional to an increase in entropy via what the author 
writes as a shift in energy, given by , as related then to a 
change in entropy, which we could call  

       (17) 

Now that we have postulated several specific arguments as to 
the formulation of entropy, and gravitons and gravitational 
waves, we will next get to the main point which is the 
connection with neutrinos and finally the issue which was 
brought up by Turner [17], [18] which is in the last section of 
this document. The author saw the material as of the last 
section of this document in QuyNohn and talked about it 
with Dr. Turner in Quy Non, which received the author’s full 
attention in August 2013. I.e. how gravitational lensing is 
connectable with Neutrino physics, and by extension, 
entropy for the strange CMBR physics noted in Dr. Turner’s 
presentation [18] . To do that, we first review what is said 
about a non SUSYThis has a non 

4. Neutrino Physics Issues and Changes 
from the SUSY Paradigm Neutrino.  

K. Meissner and H. Nicolai [19] recently postulated an 
extension of the SM (standard model) involving a classically 
conformal Langrangian. The outstanding feature of their 
model is that if we extend the standard model the way they 
intend to with the usual Higgs doublet and one extra 
weak scalar field we write as 

    (18) 

Where the field then gives rise to a (pseudo-) 
Goldstone particle associated “with the spontaneous 
breaking of a new global  (modified Lepton number) 
symmetry. This boson, the so called ‘Majoran’shares many 
properties with the axion”. And furthermore we use 
conformal symmetry to eliminate in their conformal 
Lagrangian contributions from all but terms in their 
Lagrangianso eventually we have masses for particles like 
‘neutrinos’ which are heavier than the SUSY neutrino 
candidate, but with the same ‘branching ratio “ for a particle 
signature which is like the Higgs but with a lower cross 
section”.  

Quoting what was said in the abstract. This ties in with 
possible new species of detectable neutrinos in ways which 
lead to an extension of the standard model, since the derived 
‘axion’ is coupled to photons to the tune of 

 which is too large for Earthbound 
experiments but which is in the range of astro physical 
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measurements/ experiments, as noted by P. Pugnat et al [20], 
which could conceivably be detected by proper analysis of 
the CMBR spectra. If we look at the power spectra as noted 
in Eq. (16) and its links to fluctuations of entropy (17), we 
may be able to obtain the necessary conditions for obtaining 
a signature for how the ‘Majoran’ , i.e. the retro fitted axion, 
is coupled to photons, while leaving to the LHC 
determination of actual masses of ‘particles’ so generated . 

Not only would the derived “ Axion” be tied into photons, 
then there would be a way to understand what is otherwise a 
very puzzling diagram which the author saw in QuyNohn, 
by Dr. Turner [ 17 ] , [18] 

5. Conclusion 
Now, how does this tie in with the lumpiness seen in the 

CMBR spectra? Note the following diagram, and this is how 
GW and Neutrinos may interact. I.e. In QuyNohn, the author 
interacted with Dr. Turner with the following notes so 
generated, i.e. Main one transmitted to the author in person 
was to look at [17], i.e. E---> B “GW” modes implying 
turbulence in high L regions of the CMBR spectra, which is 
part of an interplay between GW lensing and neutrino 
physics As given by [13] and Turner’s presentation in 
QuyNohn,[18]. His figure 2 is reproduced as Figure 1 for our 
manuscript. The description of Figure 1 below is altered to fit 
the renumbering as should be expected. 

 

Figure 1.  (Black, center bars): Cross-correlation of the lensing B modes 
measured by SPT pol at 150GHz with lensing B modes interred from CIB 
fluctuations measured by Herschel and E modes measured by SPTpol at 
150GHz; as shown in a different Figure 1 of reference [18] as well as 
reference [17] which we denote as having its presence seen in this paper’s 
Figure 1 in the conslucions of this paper.  (Green, left-offset bars): Same 
as black, but using E modes measured at 95 GHz, testing both foreground 
contamination and instrumental systematic. (Orange, right-offset bars): 
Same as black, but with B modes obtained using the XB procedure 
described in the text rather than our fiducial Wiener filter. (Gray bars): 
Curl-mode null test as described in the tex.( Dashed black curve): Lensing 
B-mode power spectrum in the fiducial cosmological model. 

Our discussion as to Figure 1 marks the end of the 

presentation from the Turner [18] presentation in QuyNhon 
in Vientam, 2013. So now to conclude, we summarize what 
can be gleaned as to the lessons which can be inferred from 
the above manuscript. 

In an e mail communication, Subir Sarkar summarized the 
situation up as follows. “Quasi-DeSitterspacetime during 
inflation has no "lumpiness" - it is necessarily very smooth. 
Nevertheless one can generate structure in the spectrum of 
quantum fluctuations originating from inflation by 
disturbing the slow-roll of the inflaton - in our model this 
happens because other fields to which the inflaton couples 
through gravity undergo symmetry breaking phase 
transitions as the universe cools during inflation.”[21] We 
intend to examine how this is linkable to entropy variations 
in Eq. (17) in future numerical simulations of CMBR 
irregularities. Furthermore, we also should attempt to find 
traces for the ‘axion’ photon coupling in careful analysis of 
the CMBR and use it as part of extending the standard model 
to accommodate relic early universe neutrino physics 
without having to invoke SUSY, Technicolor, and some of 
the other constructions of theoretical physics. We also 
submit that this model of a non SUSY Neutrino may be 
optimal to get the CMBR spectra results as seen in [17], [18] 
which is worthy of future investigation. This idea may also 
be enhanced by falsification of some of the models as 
brought up in [22] which the author has read for the last 2 
years 
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