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Abstract:    9 

                           We take the results were we reduplicate the Book “Dark Energy” by M. Li, X-D. Li, and Y. Wang,  10 

                      zero-point energy calculation, as folded in with the Klauder methodology, as given in a prior publication .  11 

                      From  there we first access the Rosen solution to a mini universe energy to ascertain an energy value of t 12 

                     the pre-inflationary near singularity,. Then access what would be needed as to inject information into our  13 

                     universe. We then close with an argument by Narilkar as to a quantum bound on the Einstein- Hilbert action  14 

                     integral, so as to obtain quantum Gravity. Narlikar omits the cosmological constant. We keep it in, four our  15 

                     overall conclusion about the cosmological constant and its relevance to Quantum gravity   16 

                       17 
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 20 

1.Introduction- how we can link a cosmological constant to quantum 21 

effects 22 

What we are doing is to take the results of [ 1 ] and [ 2 ] reduplicated and using the  23 

Rosen [ 3 ] calculation to obtain a minimum energy which would be needed to 24 

move past the near singularity in order to obtain a linkage to the computed cos- 25 

mological constant and quantum gravity, adopting an argument by Narlikar [4  ]. 26 

What Narlikar does is to bound the Einstein-Hilbert action integral for a black 27 

hole via Planck’s h bar constant, to obtain 2 PlanckL £ Planck
 i.e. stating that quantum 28 

effects are important at lengths twice the Plank length. We will in the end dupli- 29 

cate this idea but with the cosmological constant included which we claim leads 30 

to 
PlanckL £ Planck

, i.e. the cosmological constant makes the introduction of quantum 31 

gravity commensurate with Planck length. In addition we also specify arguments 32 

as to holographic limits [5],and a near quantum bounce [6]as to ascertain what 33 

conditions would be needed to have information outside a near singularity condi- 34 

tion of space-time we think is congruent to a start to the universe for a quantum 35 

system  commensurate to a black hole for the onset of information needed for 36 

inflation[5], [7],.That also involves using [8] methodologies as to the linkage be- 37 

tween geometric optics and quantum mechanics for our system [8] 38 

Using Narilkar Quantization of the Einstein-Hilbert First Integral to Further Bound the

Cosmological Constant
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2. Methods 39 

 Our methodologies specifically refer to the formalism built up in reference [ 1 ] as given  40 

in [1 ] and [ 2 ] which gives both the Li, Li, and Wang solution to the cosmological  41 

constant and then from there obtain the re do of the [4] calculation with an eye toward  42 

linking our cosmological constant to the onset of quantum effects in a non singular start  43 

point for expansion of the universe                         44 

3.1 We compare two types of cosmological constant values given in [1]  45 
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To compare these two values we can state that within the bubble, that just before the 47 

bubble boundary, we have 0N = 0N = , i.e. we pick 
1c  so that the two are equivalent in 48 

value, with s  a surface tension of the bubble of space-time, just before cosmologi- 49 

cal expansion [1],[6] 50 

Hence we also would be looking at  51 
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In Eq. (1) we will also make the following identification 
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I.e. just before the bubble, we will factor in a very large bubble tension, s [6] 54 

Doing so would be to have an optimal 
1c value, which we use to obtain quantum ef- 55 

fects in early space-time 56 

3.2 What we obtain if we model the cosmological constant this way?  57 
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We do not confine ourself to Isotropic backgrounds. We also do share with Rosen {4] a 58 

procedure as to rendition a linkage between classical to quantum mechanical treat- 59 

ment of our problem, but our work is more in tune with using what Powell and 60 

Craseman in their book on quantum mechanics used, [8]  which is similar to a limit- 61 

ing case of geometric optics. 62 

Hence   this  expanded treatment whereas the Rosen treatment as Corda outlined  is  63 

most effective for  quantum  black  holes is used as a short cut to analyzing a pre big 64 

bang to a big bang transformation of space-time. 65 

3.3 Final reference to high frequency gravitational waves  66 

From [9],Maggorie, we have 67 
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 69 

Where ( ) ( )initial era initial post bubble Planckc light speed w l- - -- » × = )Planck and 
initial eraE w -D » initial erawiniini l erl er

 70 

 71 

and that dimensional comparison with having a temperature built up so as 
initial eraE w -D » initial erawiniini l erl er

 72 

where  
191 .22  10  universe Plank temeratureT T - ´» = GeV . If so then the Planck era  73 

temperature would be extremely high leading to a change in temperature from the  74 

Pre Planckian conditions to Planck era leading to , if d is the dimension of space-time 75 

                               
(dim)

2
B universe

d
E k TD = × ×               (4) 76 

In  doing so, be assuming  77 

431.8549 10  initial era

planck

Hz
c

w - ´» £1.
planck

£       (5) 78 

Where we would be assuming  so then we would be looking at frequencies on Earth  79 

from gravitons of mass m(graviton) less than of equal to               80 

         
2510Earth orbit initial eraw w-

- -£                                 (6) 81 

And this partly due to the transference of cosmological ‘information’ as given in [10]  82 

83 

for a phantom bounce type of construction .Further point that since we have that  84 

gravitons travel at nearly the speed of light[9], that gravitons are formed from the  85 

surface of a bubble of space-time up to the electroweak era that mass values of the  86 
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order of 10^-65 grams (rest mass of relic gravitons) would increase due to extremely  87 

high velocity would lead to enormous 
initial eraE w -D » initial erawiniini l erl er

 values per graviton,                     88 

which would make the conflation of ultrahigh temperatures with gravitons traveling at  89 

nearly the speed of light as given in Eq.(5) as compared with 
initial eraE w -D » initial erawiniini l erl er

 90 

  We can compare this with  the Rosen[ 3 ]  value of  energy for a mini universe 91 

of(from a  Schrodinger  equation)  with ground state mass of 
Planckm Mp=  and 92 

an    energy of  93 

5

2 2 22
n

Gm
E

np
-

=
2

n = 2 2 2n2 2 2n
                                                (7) 94 

 Our preliminary supposition is that Eq. (7) could represent the initial energy of a Pre 95 

Planckian Universe and that Eq.(4) be the thermal energy dumped in due to the use of 96 

Cyclic Conformal cosmology ( maybe in multiverse form) so that if there is a build up 97 

of energy greater than the magnitude of Eq.(7) due to thermal build up of temperature 98 

due to infall of matter-energy, we have a release of Gravitons in great number which 99 

would commence as a domain wall broke down about in the Planckian era with a 100 

temperature of the magnitude of Planck Energy information number of . And this ties 101 

in with release of information N(information) for which we have a total Graviton 102 

mass of 103 

graviton total graviton gravitonM n m- = ×                                  (8) 104 

Where we will be looking at a  value of “information” of initially 105 
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Now use the following approximation of the Universe, initially having the entropy of 107 

a black hole, i.e, we are using Ng Infinite Quantum statistics, [11],[12] 108 

2

9( )

4 4

Q

Universe BH graviton

Planck

nA area
S S nµ @ » »

× 4
H gr2 42

Planck

H gr2H grH gr2
                    (10) 109 

In taking this step, we are making use of [3] having the following radius used, namely 110 

using in our model of a black hole, the quantum “atom” approximation 111 

3
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                                      (11) 112 

In order to have non vanishing information according to [7] we would need to specify 113 

having  114 
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Given this, if  116 
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We speculate that in order to have a large negative binding energy that this will mean we   118 

have then an enormous initial thermal energy from a multiverse cyclic conformal  119 

cosmology input as to undo this so as to initiate a new cycle of creation, i.e breaking the  120 

binding energy would require Planck level temerature values. And this is a topic which  121 

will be researched furthermore in great detail . And the necessary thermal heat would  122 

drive having enormously high initial frequencies 123 

124 

3.4 And now our conclusing words as to a quantization limit to pursue, if the early   125 

             universe has characteristics of a pre planckian black hole 126 

In order to do this we adapt an argument used by [4] as using the quantization of an action which  127 

                        we write using [43] first in the case of no cosmological constant, namely if Á is an action  128 

integral with the form of the Einstein – Hilbert least action of which :L is a radius , and   129 

0dÁ=                                                      (14) 130 

Á£                                                      (15) 131 

Equation (15) is an imposed upon quantization limit where we use from [43] 132 
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In case of using a black hole limit and constant energy density r , [4] argues for L  135 

Quantization near singularity if 2 PlanckL £ Planck
                   (17) 136 

In the case of when the  comological constant is NOT zero we impose 137 
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Here, r  is an energy density and in the case of no cosmological constant we would use 139 

( )2 23 / 8 0L c G ifr p£ L =                               (19) 140 
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We argue as does [4] that when there is no cosmological costant that Eq. (19) and  143 

Eq(15) hold we are obtaining Eq. (20) so that  144 

2 PlanckL £ Planck
as a quantum length limit.                   (21) 145 

In the case where we use Eq. (18) instead of Eq. (19) we would instead see quantization 146 

PlanckL £ Planck
  as a quantum limit                         (22) 147 

This final set of arguments if the early universe had the characteristics of a Black hole  148 

will be pursued in future research. This in tandem for obtaining an optimal  149 

understanding of the quantum characteristics embodied in [ 5], [7] with [5] holographic  150 

151 

information  152 
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As well as picking 
1c  to give a quantum interpretation of Eq. (1) and Eq.(2). This  154 

would allow for an investigation of ideas in [7], [8], [13] , [14] and [15] 155 

 156 

acknowledgement 157 

158 

This work is supported in part by National Nature Science Foundation of China grant No.          159 

11375279 160 

References 161 

1. Beckwith, A. A Solution of the Cosmological Constant, Using Multiverse Version of Penrose CCC Cos- 162 
mology, and Enhanced Quantization Compared. Preprints 2021, 2021020208 (doi: 163 
10.20944/preprints202102.0208.v1) 164 

2. Miao Li (Author), Xiao-Dong Li (Contributor), Shuang Wang (Contributor), Yi Wang (Contributor), “Dark Energy”, Pe- 165 
king University Press, World Scientific, Singapore, Republic of Singapore, 2015 166 

3. Nathan Rosen,” Quantum Mechanics of a Miniuniverse”, International Journal of Theoretical Physics, Vol. 167 

32, No. 8, 1993 168 

4. Jayant V. Narlinkar,”Quantum  fluctuations near the  classical space-time singularity”, pages  135-151 of  Proceedings of 169 
the workshop on  Gravitation and Relativistic Astrophysics, Ahmedabhad, 18-20 January 1982, Edited by  AR. Prasanna 170 
< J. V,. Narlikar and C.V. Vishveshwara; Published for the Indian Academy of sciences, Bangalore by World Press scientific 171 
Singapore, the Republic of Singapore 1984 172 

5. Ioannis Haranas1 and Ioannis Gkigkitzis,” The Mass of Graviton and Its Relation to the Number of Infor- 173 

mation according to the Holographic Principle”, Hindawi Publishing Corporation International Scholarly 174 

Research Notices Volume 2014, Article ID 718251, 8 pages http://dx.doi.org/10.1155/2014/718251 175 

6. Katherine Freeze, Mathew Brown, and William Kinney, “The Phantom Bounce, A new proposal for an oscillating Cos- 176 
mology”, pp 149-156, of “ The Arrows of Time, A debate in cosmology”, Fundamental theories in physics, Volume 172, 177 
with Laura Mercini-Houghton, and Rudy Vaas , editors, Springer Verlag, Heidelberg, Federal Republic of Germany, 178 
2012 179 



 7 of 7 
 

 

7. M.!Novello!and!R.!P.!Neves,!�The!mass!of!the!graviton!and!the!cosmological!constant,�!Classical and Quantum Gravity,! 180 

vol.!20,!no.!6,!pp.!L67�L73,!2003.View!at:!Publisher!Site!|!Google!Scholar!|!Zentralblatt!MATH!|!MathSciNet 181 

8. John L. Powell, Bernd Crasemann, “Quantum Mechanics”, Addison and Westley Company Inc. Reading Mas- 182 
sachusetts, USA, 1961 183 

9. Maggiorie, Michele, “ Gravitational waves, Volume 1, theory and Experiment”, Oxford University Press, 184 

New York City, New York, USA, 2008 185 

10. Wang, Qingdi; Zhu, Zhen; Unruh, William G. (2017). "How the huge energy of quantum vacuum gravitates to drive the 186 

slow accelerating expansion of the Universe". Physical Review D. 95(10): 103504. arXiv:1703.00543 187 

11. Ng, Y.Jack Entropy 2008, 10(4), 441-461; DOI: 10.3390/e10040441 188 

12. Y. Jack, Ng,”Holographic Foam, Dark Energy and Infinite Statistics”, Phys.Lett.B657:10-14,2007, 189 
https://arxiv.org/abs/gr-qc/0703096  190 

13. Joan Sola,’” Cosmological constant and vacuum energy: old and new ideas”, J.Phys.Conf.Ser. 453 (2013) 012015, 191 

https://arxiv.org/abs/1306.1527 192 

14. Poincaré Seminar, Duplantier, B., & Rivasseau, V. (2003). "Poincaré Seminar 2002: vacuum ener- 193 

gy-renormalization". Progress in mathematical physics, v. 30. Basel: Birkhäuser Verlag. 194 

15. Klaus Kieffer, “Quantum Gravity, 3rd edition”, Oxford Science Publications, Oxford University Press, Ox- 195 

ford, United Kingdom, 2012 196 


