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Abstract. The following question is asked, how does one get a scaled dimensional value to a 
non zero graviton mass in the present era, from primordial initial conditions of the universe? 
Using Valev generated mass of the universe values, as well as a Valev valued radius of the 
universe in the present era, we derive a massive graviton mass of about 10 to the – 62 grams or 

nucleong meVm 3829 102~102 −− ××< which puts severe constraints upon the relic graviton 
wavelength. In doing so, we affirm that the initial gravitons are massively redshift expanded, 
while also putting severe constraints upon the Hubble parameter. Doing so means using the 
Visser stress energy tensor for massive gravitons. The results so obtained are consistent with 
massive redshift stretching of primordial EW (or earlier) GW production. If relic GW 
and gravitons are not forced to be ultra low frequency, then Lavenda’s questions as to the 
soundness of inflation have to be revisited 

1.Introduction 

 
We examine Visser’s [1] treatment of a stress energy tensor for gravitons. This paper specifically 

forces relic gravitons, should they exist to be ultra low frequency. If this is wrong, this may be a gate 
way to analyze the arguments given in [2] and [3]. I.e. is massive red shifting of gravitons and 
gravitational waves from before the electroweak regime necessary? Keep in mind also the oft cited 
rule of a graviton mass obeying [4], namely )( uvuv

uv hTracehh ⋅=≡η and ( )uvTTraceT ⋅=  that 
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This rule is incorrectly cited as a way of forcing the RHS of Eq. (1) to be zero, and we will use instead 
the results of Novello and Neves [5] to obtain a graviton mass related to an anti De Sitter cosmological 
constant as given by  
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We then use the analysis of what is given as to the massive graviton equation of Eq. (3) below to 
really obtain a way to get an exact limit as to non zero graviton mass in the present era. Next we will 
review Visser’s treatment of the stress energy tensor of GR, and its applications.  Visser [1] in 1998, 
stated a stress energy treatment of gravitons along the lines of                      
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Furthermore, his version of uvuvuv hg +=η can be written as setting 
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If one adds in velocity ‘reduction’ put in with regards to speed propagation of gravitons[1]  
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We will use the above results, combined with a description of a quantum averaged value of a stress 
energy tensor in the expression given by Birrell and Davies [6] , if /AdS CFT BΛ = Λ ∝ Λ ,  
 
                    8uv uv B uv B uvR R g g G Tπ− ⋅ = −Λ + ⋅                    (6) 
 

The right hand side of Eq. (6) vanishes and we do set uvT = The stress energy tensor, 
Eq.(3). 
 
In lieu of the wavelength in Eq. (3) is, we can bring up that according to  Kim [7] , if the square of the 
frequency of a graviton, with mass, is >0, and real valued, it is likely that the graviton is stable, at least 
with regards to perturbations.  Kim’s article [7] is with regards to Gravitons in brane / string theory, 
but it is likely that this is the same dynamic for semi classical representations of a graviton with mass. 
And furthermore the Kim result pertinent to stability plus the right hand side of Eq. (6) will be a way 
to fix the value of a wave function, and other parameters, especially after we derive an asymptotic 
value of mass of the graviton, in the present era, from conditions specified by Valev [8] , as to the 
mass and radius of the Universe we will cite to make some crucial concluding remarks. 

2. Conditions permitting not only graviton mass stability but also the limit of 
graviton mass in the present era. 

      Looking at Eq. (6) is the same as looking at the following, analyzing how [9] implies stability of 
the graviton if 
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Note that Visser  [1] writes nucleong meVm 3829 102~102 −− ××< , and a wave length 22106~ ×gλ meters. We 
reference these limits in ascertaining material for what comes next, which is an asymptotic limit for 



 
 
 
 
 
 

the graviton mass in the present era, assuming that we are measuring gravitons produced at/ before the 
electro weak era, probably via the mechanism discussed in [10]. To do so we can examine 
 

                   ( ) 1 28 3
3 2uv B uv gg G T mπ−  Λ = − ⋅ ⋅ ⋅ = − ⋅  

   (8) 

 
 
This leads, after some manipulation 
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as well as ascertaining the value of Eq. (9) with r the usual distance from a graviton generating source, 
and M the  mass’ of an object which would be a graviton emitter put severe restrictions as to the 
volume of space time values for which r could be ascertained. We use the Valev values [8] for when H 
is the present Hubble parameter value, so that 
 
                           1( ) ~r radius of universe cH −− −             (10) 
 
Also, the mass of the Universe, as given by Valev [8] is  
 
                     ( ) 13 1(Mass ) ~ 2M of universe c G H −−= − − ⋅ ⋅ ⋅         (11) 

 

 The author believes that such a configuration would be leading to 
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This mass of a graviton would be stable for spacetime regime well after the Electro Weak transition 
point in early cosmology evolution.  
 
This criteria for Eq. (12) will lead to the following criteria, i.e. we will write this as a general solution 
to Eq. (8) for massive gravitons 
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i.e. using the Valev scaling [8] for mass and radii, from primordial conditions  
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This will give a prediction for enormous GW wavelengths, i.e. maybe up to several light years in 
length, assuming the enormous value for radii of the universe as given by Eq. (10) in line with Visser’s 

22106~ ×gλ meters.  



 
 
 
 
 
 

 
 
 

3. Conclusion: THE INITIAL CONFIGURATION FOR RELIC GRAVITON PRODUCTION 
REFLECTS, A CLASSICAL ARGUMENT GIVING ULTRA LOW GW FREQUENCY 

 
     The argument so presented about a ‘final’ graviton mass from relic GW production  ties in with the 
supposition of massive red shifting, but without reference directly to inflation. While this result is 
consistent with Visser’s stress energy tensor, it should be viewed as preliminary, as a basis of analysis 
and not the final word.  The ultra low graviton frequency so alluded may be amended if there is a way 
to review the contribution of primordial GW stress energy tensors to other terms as given by Appendix 
A below which the author will investigate later on. If massive red shifting of relic GW and gravitons is 
not forced by circumstances, then indeed, as given by [2] and [3] a re thinking of what we think we 
know of the existence of inflation may be in order. 
 
. 
 
Appendix A: The generalized Stress Energy component of GR considered. Which part we 
evaluate. 
 
To do this we look at, from [11] a GR Einstein stress energy tensor we write as, with au the four vector 
velocity. Also, ρ is the relativistic energy density, aq  the relativistic momentum density , and p is 
pressure, and abπ the relativistic anisotropic stress tensor due to viscosity, magnetic fields. ρ has a 
gravitational radiation component . Effectively, Eq. (A1) has GW Everything elseρ ρ ρ −= + such that 
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