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Abstract 

The article presents certain relationships on the “generation of mass” 

from light as an effect of gravity. New notions are introduced, namely 

the “gravitational quantum”, the “mass quantum”, the “mass 

condensation” and the “mass expansion”. Calculus shows that the mass 

condensation is directly related to Avogadro’s Number, and the mass 

expansion is directly related to the speed of light and numbers π  and 

.2.01 π+  

1. Introduction 

The article presents completely original relationships between light, 

gravity and mass. The relationships are based on certain characteristic 

lengths and dimensionless values of the fundamental constants regarding 

natural phenomena such as: light, gravity, quantum state, electricity, 
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magnetism, temperature, pressure and others. The characteristic lengths 

and dimensionless values were calculated based on dimensional analysis. 

The calculation methods, its principle and practical use were introduced 

by the author in the previous publications [1-10]. 

2. Method 

For this study, the dimensionless values of the following fundamental 

constants were considered: speed of light ;c  Planck constant h  and 

;2π= hh  gravitational constant ;G  electron charge ;e  constant product 

;RTpVm =  gas constant ;R  absolute temperature ;C15.273 °=T  

Avogadro number .AN  

Numerical values of the fundamental constants are the recommended 

values by CODATA1. 

The dimensionless values of the fundamental constants taken into 

consideration in this study are presented in Table 1. Details on their 

calculation were introduced by refs. [6, 7]. 

Table 1. Dimensionless values of the fundamental constants 

1  0.1=cX  

12  

22  

38304183778.0=hX                                                                        π= 2hh  

19370267975.0=hX      

13  

23  

33  

93719012.0=GeX                                                 valuealexperiment G  

9371900118.0=GX                                              valuecalculated G  

937168147.00 =GX                                              valueideal G  

14  

24  

34  

69429135884.0=
mpVX                                                 RTpVm =  

439128328796.0=RX  

20300807088.0=TX                                                     RpVT XXX
m

−=  

15  

25  

930037342763.10 =NAX                                              79
0 2=AN  

9962796166.0=NAX                                           numberAvogadro-AN  

6  79286665188.0=eX  

                                                           
1
https://www.physics.nist.gov/cgibin/cuu/Value?bg 
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cX - for speed of light ;c  hXXh , - for Plank constant ;, hh  GGe XX , - for 

gravitational constant ;G  eX - for electron charge ;e  
mpVX - for constant product 

mpV ;RT=  RX - for gas constant ;R  TX - for absolute temperature 

;C15.273 °=T  0NAX - for ideal Avogadro number ;279
0 =AN  NAX - for 

Avogadro number .mol1002214076.6 123 −
×=AN  

For the Avogadro number ,mol1002214076.6 123 −
×=AN  two 

dimensionless values are defined, respectively, AANA NNX 00 =  

930037342763.1=  and == 0AANA NNX .9962796166.0  (see Table 1, 

rows 51 and 52). The exact value 2379 10044629098.62 ×=  very close to 

AN  is considered an ideal Avogadro number .279
0 =AN  Additional 

details on this subject can be found in refs. [3, 4]. 

Having in view the two dimensionless values 0NAX  and ,NAX  we 

can consider two cases: 

1. There is an increase number of mass entities from 

231002214076.6 ×=AN  to an ideal number of mass entities .279
0 =AN  

The increase could be considered a “mass expansion” [10] equal to: 

 ( ) .930037342763.01930037342763.110 =−=−NAX  (1) 

2. There is a decreased number of mass entities from the ideal 

number 79
0 2=AN  to number .AN  The decrease could be considered a 

“mass condensation” [10] equal to: 

 ( ) .530037203834.09962796166.011 =−=− NAX  (2) 

Regarding the gravitational constant G  (see Table 1, rows 31-3) is 

underlined the following: Since the experimental value 

93719012.0=GeX  (see row 31, in Table 1) is still determined with a low 

accuracy because of a very large relative standard uncertainty ( )510−  for 
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21311 skgm1067430.6 −−−
×=G  (see CODATA, footnote 1), in this article, 

the value 9371900118.0=GX  (see table 1, row 32) was used for .G  This 

value was determined with greater accuracy starting from other 

fundamental constants (see Eq. 8 in ref. [9]). 

The above-presented dimensionless values were used to explain 

certain unknown relationships between light, gravitation and mass. 

3. Results 

The results of this study are presented in a synthetic and schematic 

way in Figure 1. 

First of all, it was considered that a mass entity could be “generated” 

from light under the effect of gravity and it is expressed as the difference 

Gc XX −  (see Table 1, rows 1 and 32) equal to: 

062809988.09371900118.01 =−=− Gc XX  

,02.01404994105.302.0 π≈×=  (3) 

a value very close to π02.0  circumference of the circle. Having in view 

Eq. 3, it was taken into account the ideal case when the circumference of 

the circle was exactly .02.0 π  In this case, the difference ( )π− 02.0cX  

was considered an “ideal 0GX  value” [10] equal to: 

 .937168147.002.0102.00 =π−=π−= cG XX  (4) 

The difference between the ideal value 937168147.00 =GX  and the 

value 9371900118.0=GX  (see Table 1, row 32) was considered a 

“gravitational quantum” [10] noted qg  equal to: 

( ) 937168147.09371900118.00 −=−= GGq XXg  

.1018648.2 5−
×=  (5) 
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Figure 1. Relationships between dimensionless values of the 

fundamental constants (the values are not absolute; they are relative 

ones). 

But the “gravitational quantum - qg ” must be in a direct relationship 

with the “mass condensation” process expressed by ( )NAX−1  

530037203834.0=  (see Eq. 2). In this case, similarly to the “gravitational 

quantum - qg ”, the difference ( )NAX−1  was considered a “mass 

quantum - qm ” [10] equal to: 

 ( ) .530037203834.01 =−= NAq Xm  (6) 

If the “gravitational quantum - qg ” (see Eq. 5) is related to the “mass 

quantum - qm ” (see Eq. 6) and further the result is divided by 1672  is 

obtained: 

( ) [( ) ] 1675167 2530037203834.01018648.22 −
×=qq mg  

π≈×=
−531014158293.3  (7) 
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a value very close to a circle. Equation 7 shows that the “gravitational 

quantum - qg ” is in a direct relationship with a circle having a diameter 

very close to the “mass quantum - qm ” or .qq mg π≈  

If “gravitational quantum - 51018648.2 −
×=qg ” is multiplied by 

3142  is obtained: 

α≈×=××
− 923145 1000729733.021018648.2  

,10297352568.7 3−
×=  (8) 

a value very close to the fine structure constant .α  It means that the 

“gravitational quantum - qg ” and the “mass quantum - qm ” are in a direct 

relationship with the electromagnetic force. 

Besides the aspects related to the “generation of mass” from light and 

the “mass condensation” as an effect of gravity, also the “mass expansion” 

was taken into account. Thus the “mass expansion” was expressed by the 

difference between 0NAX  for the ideal Avogadro number 0AN  and 

1=cX  for speed of light c  and it is equal to cNA XX −0  

930037342763.0=  (see Eq. 1). Furthermore, the following dimensionless 

values (see Table 1) were considered: GX  for gravitational constant ;G  

mpVX - for constant product ;mpV  TX - for absolute temperature ;T  eX  

- for electron charge ;e  hX - for the Planck constant .h  

From the calculus, we get the following results: 

( ) ( ) 2822.0119370267975.09371900118.0 π+−=− hXXG  

,10097340397449.3 13−
×=  (9) 

( )TG XX 21 −−  

{[ ( )] ( )} 13522.0120300807088.0219371900118.0 π+×−−=  
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,10734416622.3 44−
×=  (10) 

( ) 2362005723577.0π=π− GpV XX
m

 

( ),2.0110628314914.1 73
π+≈×=

−  (11) 

( ) 38290142470695.0π=π− epV XX
m

 

( ),2.011062830435.1 13
π+≈×=

−  (12) 

( ) ( ) 22722.0162830435.1628314914.1 π+−  

.103008015.0 74
TX≈×=

−  (13) 

From the equations (9)-(13), we can notice that the “mass expansion” 

930037342763.00 =− cNA XX  is in a close relationship with numbers π  

and ( ).2.01 π+  It seems that in the Universe the “mass expansion” is in 

direct relation with a circle to which a unit is added. The diameter of the 

circle is in a direct relationship with the dimensionless value 1=cX  for 

speed of light .c  These results confirm the previous results published by 

the author [9, 10]. 

It is underlined that all the equations of this article refer only to the 

dimensionless values. These values are not absolute quantities, but 

relative ones. Thus, they can be compared to each other but only in a 

relative way. A key element of this comparison is ,π  which is always 

associated with the circumference of a circle. In this context, the powers 

of 10 were neglected since it does not matter if a circle is large or small, it 

remains a circle regardless of its diameter. 

4. Conclusions 

1. The mass is “generated” from light in a “condensation” process 
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under the gravity effect. “Mass condensation” is directly related to the 

Avogadro's number .AN  There is also a “mass expansion” that is in 

direct relation with light and numbers π  and ( ).2.01 π+  This conclusion 

confirms certain previous results published by the author. 

2. The “mass condensation” and the “mass expansion” can be 

expressed by two fundamental notions, respectively, “gravitational 

quantum - qg ” and “mass quantum - qm ”. From calculus appears that the 

“gravitational quantum - qg ” would be a circular entity having its 

diameter equal to the “mass quantum - qm ” or .qq mg π≈  The 

“gravitational quantum - qg ” and the “mass quantum - qm ” are in a direct 

relationship with the fine structure constant .α  

3. Although the relationships presented in the article are simple, 

intuitive and empirical, they offer very interesting and exciting 

conclusions on subatomic matter structure. With greater accuracy of the 

fundamental constants in the future, certain more subtle aspects of this 

structure could be highlighted. 

5. A remark 

Many researchers are circumspect about these results considering 

that they belong to the numerology. It is a totally false opinion. These 

results are obtained from dimensional analysis that is a really very 

serious method well-known by engineers. It is right, dimensional analysis 

is based on numbers, - similarity criteria -, but these numbers have 

nothing in common with numerology. 
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