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In his hypothesis of 1974 concerning large numbers, Dirac noticed that certain numbers 

seem to reappear in many calculations [1]. These large numbers are actually 
proportionality ratios that enable us to transpose certain ratios (forces, energy, 

dimensions, etc.) from the microscopic world into the macroscopic world and vice and 

versa [2].  
 

Nature is simple and often repeats itself as much in the infinitely large scale as in the 

infinitely small one. An electron rotates on itself and around the nucleus (proton) in an 
atom. The universe rotates on itself. Each of these rotations allows tiny "tornadoes" in 

space-time to increase the mass in a quantum manner by repeated relativistic effects. Even 

if we do not know all the processes of rotation and the quantum leaps existing between the 
infinitely small and the infinitely large, there seems to be 57 in total (this number is 

necessarily an integer). It follows that N, which is equal to the largest number described in 

the Dirac hypothesis, equals 6.30341953510.00000012×10121. Having a better knowledge 

of this number enables us to calculate precisely the universal gravitational constant and to 

evaluate it to be G  6.67323090.0000003×10-11m3/(kgs2). This value is consistent with 

the value of the CODATA 2010 [8] which is G  6.673840.00080×10-11m3/(kgs2). 

 

The fact of knowing precisely the constant G enables us to reevaluate many parameters of 

the universe like the Hubble constant H0 , the average temperature of the cosmic 
microwave background of the universe T, the apparent mass of the universe mu , the 

apparent radius of curvature of the material universe ru , the apparent radius of curvature 

of the luminous universe Ru , the acceleration of light aL and the Pioneer acceleration  ap . 
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1. INTRODUCTION 

 

According to a document that we have shown previously, Dirac's hypothesis 

concerning large numbers seems to have real foundations. According to this 

hypothesis, some numbers (all obtained from a single number that we have 

baptized N) show up frequently when we look for scale factors at the level of the 

universe. For this reason, if it were possible to know the exact value of N by a 

method other than the ones known, we could easily calculate the value of the 

universal gravitational constant G as well as all the parameters that are derived 

from G. 
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2 C. Mercier 

 

In this paper, we will focus on finding an independent method of calculation that 

can lead to the number N. To do so, we will use what we consider to be the best 

estimate of the Hubble constant, that is, a value that we ourselves have calculated 

in previous works. Then, knowing a good approximation of N, we will establish a 

strategy to calculate its exact value and thus obtain the value of the universal 

gravitational constant G which corresponds to it. We will then try to demonstrate 

that our equation relating N to the constant of fine structure  is true. Using the 

precise value of G that we have calculated, we will reevaluate several parameters 

of the universe like the Hubble constant H0 , the average temperature of the 

cosmic microwave background of the universe T, the apparent mass of the 

universe mu , the apparent radius of curvature of the material universe ru , the 

apparent radius of curvature of the luminous universe Ru , the acceleration of light 

aL and the Pioneer acceleration ap. 

 

 

2. DEVELOPMENT 

 

2.1. Theoretical Hubble Constant from Previous Works 

 

In previous works [2], we obtained an equation that allowed us to calculate the 

Hubble constant H0 [12] with a precision which depended mainly on the universal 

gravitational constant G: 

009.010.72
2

2

3

0 



=

erc

emG
H




km/(sMParsec) 

(1) 

The following values come from the CODATA 2010 [8]: 

• Planck constant h  6.62606957×10-34 Js  

• Actual speed of light in vacuum c  2.99792458 m/s 

• Universal gravitational constant G  6.67384×10-11 m3/(kgs2)  

• Fine structure constant   7.2973525698×10-3  

• Boltzmann constant kB  1.3806488×10-23 J/ºK 

• Classical radius of the electron re  2.817940326710-15 m  

 

The constant , for its part, represents the ratio between the speed of expansion of 

the material universe and the speed of light [3]. The value of  is an irrational 

number. 

764.053 −=  (2) 

Several research teams around the world have developed their own way of 

measuring the Hubble constant and get results that they  hope to be as accurate as 
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possible. With hindsight, we also find that some results are probably presented 

with margins of error which do not overlap. Not knowing all the details that led to 

these results, it becomes difficult to give more credit to the one or the other 

measurement method.  

 

Our method to obtain H0 does not come from direct measurements [2]. It 

supposes, among other things, that there is a theoretical link between this 

parameter and the universal gravitational constant G. If the theoretical link that 

we found is good, then the margin of error is almost entirely based on the 

constant G since the latter is much larger than the other fundamental constants 

used. 

 

Since the assumptions of this paper are based on evidence that there are certain 

numbers depending on H0, the accuracy of this parameter seems crucial. If all the 

assumptions we have made in the past are true, it is logical that we continue to 

use these calculation results… until we are faced with a phenomenon which 

invalidates what we have found. 

 

Being nonetheless concerned about showing values that are supported by 

independent research, let’s note that the value of H0 obtained in (1) is consistent 

with that measured by the Xiaofeng Wang team [6] which obtained 

H0  72.1 0.9 km/(sMParsec). 

 

 

2.2. Coincidence Noticed by Dirac 

 

In order to possibly get a second equation for the value of the Hubble constant, 

let’s analyze a coincidence discovered by Dirac in 1974 [1]. 

 

Using the value of H0 presented in (1), the apparent mass of the universe that we 

can observe is equal to [4,5]: 

kg531073.1

0

3



=

HG

c
um  

(3) 

Assuming that the luminous universe [3] is currently expanding at the speed of 

light c in vacuum [7], the apparent radius of curvature of the luminous universe 

is: 

m261028.1

0

=
H

c
uR  

(4) 

The largest unit of distance existing in the universe thus becomes the 



www.claudemercier.com 
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circumference of the universe itself. Therefore, the smallest mass that can exist is 

the one that we can associate to a photon of wavelength equal to 2Ru: 

kg691072.2
2

0

2

−



=


=



Hh

uR

h
phm  

(5) 

Let’s consider the number N as being the maximum number of photons of 

wavelength 2Ru that can exist in the universe. If the universe has an apparent 

mass mu and the photon a wavelength 2Ru, the mass mph , the number N is equal 

to: 

2
0

52

HhG

c

phm

um
N




==


 

(6) 

Let’s try to define N by replacing H0 by the equation (1): 

1211030169.6
323

2272





=





emhG

erc
N  

(7) 

N is a scale factor. It has no units. Its precision now depends mainly on the 

precision of G which is, overall, relatively poor compared with the high degree of 

accuracy of the other parameters such as the speed of light c, the fine structure 

constant , the classical radius of the electron re , the mass of the electron me , 

etc. The value of G included in the CODATA 2010 [8] is 

G  6.673840.00080×10-11m3/(kgs2). 

 

The fine structure constant  is of same type as the constant N, that is to say, it is 

also a dimensionless scale factor. The fine structure constant represents the ratio 

between the classical radius of the electron and the Compton radius of the 

electron.  

 

Nature is simple and often repeats itself. Electrons rotate on themselves. In 

atoms, electrons revolve around the nucleus. The universe rotates. These are just 

a few examples. There are probably others that we do not know. Some of these 

rotations can be expressed in terms of the fine structure constant . There are also 

quantum leaps that can be described in terms of the fine structure constant.  
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Even if the number of leaps or rotations remains unknown, the phenomenon is 

quantum and there cannot be any half measures.  The number of times that these 

phenomena are used by nature is necessarily an integer. The Lorentz factor is thus 

applied n times (n being an integer) to the mass associated with the photon which 

has a wavelength 2Ru to give the apparent mass of the universe that we know. 

If, in the present case, the fine structure constant  is associated with the Lorentz 

factor, our hypothesis can be translated by the following equation: 

n

ph
u

m
m


=  

(8) 

So, according to equations (6) and (8), we have: 
n

ph

u

m

m
N 








==



1
 

(9) 

Let’s isolate the value of n: 
























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
=



1

)(

Log
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(10) 

( )   5799994.56

102973525698.7

1

1030169.6
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Log
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(11) 

This result depends indirectly on the precision of G which has been used to 

calculate N. However, it is precise enough to make us sure that the integer 

number we are looking for is exactly 57. Consequently: 

N=







57

1


 

(12) 

 

 

2.3. Calculation of the Universal Gravitational Constant G 

 

It is possible, with the help of the Planck constants, to demonstrate that: 

p

p

m

lc
G


=

2

 
(13) 

Here, lp and mp represent respectively the Planck length and the Planck mass: 

32 c

Gh
l p




=


   and   

G

ch
mp




=

2
 

(14) 
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6 C. Mercier 

 

The problem, if we seek the value of G, is that the Planck units are themselves 

defined from G. We are going around in circles. It would be interesting to find a 

ratio of numbers having the same units that would be totally independent of G.  

 

Let’s start from the following equation (described in our works [2]) which is 

based on Dirac’s large number hypothesis [1]: 

3/1

2
0

2

4
N

mG

q

E

E

e

e

g

k =



= 




 

(15) 

Let’s try to rewrite this equation as a function of the classical radius of the 

electron re . The mass of the electron me is almost entirely due to its electrostatic 

energy. This implies that: 

e

e
e

r

q
cm


=

0

2
2

4 
    (static case) 

(16) 

The kinetic energy Ek of the electron is therefore equal to: 

c
r

q

c

cm
E

e

ee
k

2

0

2

2

2

141





−

=

−


=  

(17) 

For the particular case where the speed is   0.999973c , the Lorentz factor is 

equal to the fine structure constant. It is the situation that we think prevails at the 

outer limits of the luminous universe. 

2

2

1
c


 −=  

(18) 

This makes the fine structure constant appear on each side of the equation (17): 

 
=


=

e

ee
k

r

qcm
E

0

22

4
 

(19) 

Let’s suppose two electrons traveling collinearly, at the speed , and separated by 

an arbitrary distance d. The kinetic energy of one of these electrons would then be 

equal to: 

 
=




=

d

q

d

rcm
E eee

k
0

22

4
 

(20) 

In a static case, the gravitational energy between two masses m located at a 

distance d from each other is given by the equation of Newton: 

d

mG
Eg

2
=    (static case) 

(21) 

In a dynamic case where a mass m moves at a speed  , we must consider the 

mass in movement m  with the help of the following special relativity equation: 
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2

2

1
c

m
m


−

=  
(22) 

If we consider the equation (21) from a dynamic point of view for the particular 

case of electrons with mass me traveling at the speed , the equation becomes: 

2

2

2

2
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
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d
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c
d

mG
E ee

g    (dynamic case) 
(23) 

The ratio between equation (20) and (23) is the following: 

e
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(24) 

According to equation (15), the equation (24) may be rewritten in the following 

manner: 

3/1
2

N
mG

cr

E

E

e

e

g

k =



= 


 
(25) 

The factor N1/3 therefore represents a scaling factor between the kinetic energy 

of an electron and its potential energy with respect to another electron that moves 

collinearly at a speed . The distance between the two electrons does not matter 

since we have made the calculation with a distance d that can be whatever we 

may wish. 

 

Let’s isolate G from the equation (25) to obtain: 

3/1

2

Nm

rc
G

e

e




=




 

(26) 

If we use the equation (12) in the equation (26), we obtain: 

( )2311
202

/m 100000003.06732309.6 skg
m

rc
G

e

e 



= −




 

(27) 

This value is in perfect accordance with the actual value given by the CODATA 

2010 [8] which evaluates G  6.673840.00080×10-11m3/(kgs2). 

 

Without performing an analysis in the present document, the equation (27) lets us 

think that G is not constant over time, or in space.  

 

G depends on the square of the speed of light. In previous works, we have already 
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demonstrated that the speed of light was not constant over time. Moreover, this is 

the cause of the perception of a supposed «Pioneer Effect» which is in fact but an 

illusion. The latter is caused by the presumption that the speed of light is constant 

when we use the Doppler Effect. In fact, light accelerates over time and gives the 

impression that objects slow down. 

 

Moreover, G depends on . This means that the value of G is correct only for the 

position that we occupy here in the material universe. We cannot come to a 

decisive opinion about this since we do not know to what extent the classical 

radius of the electron re and its mass me may be affected by the position in space.  

 

However, the value of G probably does not change very quickly since we always 

occupy, in proportion, the same position in space. Effectively, even if the material 

universe is expanding, the luminous universe is also expanding. 

 

Let’s recall that Dirac has already mentioned that he thought that all the great 

constants of physics were probably not really constant over time. 

 

 

3. DEMONSTRATION OF THE HYPOTHESIS OF THE STARTING 

POINT 

 

Previously, we used our intuition to come to the G equation. Let’s try to see if we 

can start from a known result and get back to the equation of the starting 

point (12). 

 

Let’s start from the following energy equation for an electron (from the wave-

particle duality): 

c
e

r

ch
cm




=

2

2  
(28) 

Here, rc is the Compton radius of the electron. Its value may be written as a 

function of the classical radius of the electron re and the constant of the fine 

structure  : 


e

c

r
r =  

(29) 

Then, the equation (28) becomes: 

e
e

r

ch
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


=





2

2  
(30) 
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After doing a few algebraic manipulations from the equation (30) only, we get: 

572

2

202

3

202

2 1

2











=




























































 
















 


e

e
e

e

e

e

rc

m
m

rc

c

m

rc
h

c
 

(31) 

Let’s make the   factor appear in certain strategic places without changing the 

result of the equation: 
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(32) 

Using the equation (27) which defines G, the equation (32) may be rewritten like 

this: 
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(33) 

Using equation (1), the equation (33) may be rewritten like this: 
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(34) 

It is possible to rewrite the equation like this: 
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(35) 

This equation may be rewritten as follows: 
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Using equations (3) and (5), we get: 

57

1


=

ph

u

m

m
 

(37) 

Thanks to the equation (6), we deduce that: 

57

1


=N  

(38) 

This is what we wanted to demonstrate. 

 

 

4. REEVALUATION OF SOME PARAMETERS OF PHYSICS 

 

If our hypotheses are correct, the accuracy of the numerical evaluation of the G 

constant would be greatly improved by our calculations. Since many physics 

parameters are related to the G constant, it would be interesting to reevaluate 

these more accurately. These parameters are: the apparent mass of the universe 

mu, the apparent radius of curvature of the material universe ru and luminous 

universe Ru, the Hubble constant H0, the average temperature of the cosmic 

microwave background of the universe T, the acceleration of light aL and the 

Pioneer acceleration ap. 

 

Let’s compile the results in a tabular form. 
Parameter Equations and Values Source 
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constant 
G 


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[8] 
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K 0.017 736.2   Cobra rocket 

[11] 
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Parameter Equations and values Source 
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Several other parameters could then be recalculated (Planck time, Planck mass, 

Planck length, etc.).  We leave it to others to re-evaluate and verify them.  

 

 

5. CONCLUSION 

 

We straightaway agree that our approach is rather closer to a conjecture. 

Effectively, we do not present any theory that can adequately explain the 

profound reason of why the inverse of the fine structure constant has to be 

applied 57 times to give N. However, we hope that our studies will enable others 

to identify this profound reason.  
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Despite everything, we think that it is not necessary to know exactly the 

underlying process leading to this phenomenon to doubt that it exists.  

 

Similarly, if we see boiling water at ambient pressure, we may suspect, without 

necessarily knowing it well, that a source of energy is transferred to water. If we 

know the quantity of water, we can even calculate the minimum amount of power 

required. But that does not tell us whether it is an electrical power source, burning 

gas or other. It is somewhat the same here. We are able to see that the amounts 

are probably correct, but we still do not know the underlying reasons. Thus this 

represents the limit of our document. At the same time, it would be interesting, in 

a future paper, to attempt to find the underlying reasons for this phenomenon. 

 

As we noted in our research, the "constant" G does not seem to be constant over 

time or space. It would be interesting in future research to find the variations that 

depend on these two parameters. 

 

Our assumptions have allowed us to find an equation linking N to  directly.  

Knowing N indirectly with high accuracy enables us to calculate the universal 

gravitational constant G. Of course, since many other "constants" and parameters 

of the universe are defined as a function of G, it becomes possible to refine the 

error margins thereof. These margins of error depend on the accuracy of our 

hypotheses. They certainly pave the way for some mathematical explorations 

which may be used to describe the physical world around us. 
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