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 Abstract. We propose a new mathematical method for deriving the parameters of the Universe. 

The method is based on the discovered relationship between the parameters of the Universe and the 

fundamental physical constants of the microcosm. To solve this problem, large numbers were derived 

on previously unknown scales of 10¹⁴⁰, 10¹⁶⁰, and 10¹⁸⁰. These large numbers made it possible to obtain 

cosmological equations linking the parameters of the Universe to the fundamental physical constants. 

The number of cosmological equations and parameters of the Universe turned out to be sufficient to 

combine the equations into a system of algebraic equations. The values of the parameters of the 

Universe are the roots of the system of algebraic equations. This is a mathematical method for directly 

calculating the parameters of the Universe, bypassing the Friedmann equations. For the first time, 

the values of the fundamental parameters of the observable Universe were calculated with an 

accuracy close to the accuracy of Newton's gravitational constant G. No other theoretical approach 

has ever yielded the parameters of the observable Universe with such high accuracy. The obtained 

results show that the architecture of the Universe is "tuned" with filigree mathematical precision. 

 Keywords: large numbers, cosmological equations, parameters of the observable Universe, 

fine-tuning of the Universe. 

 

1. Introduction 

 Large numbers in physics and cosmology and their multiple coincidences have attracted the 

attention of many scientists for more than 100 years. For more than 100 years the problem of 

coincidence of large numbers has not found a solution. The coincidence of large numbers was first 

noticed by H. Weyl. He also obtained large numbers as the ratio of the electric force to the gravitational 

force for the electron (≈1042) and the ratio of the radius of the Universe to the radius of the electron 

((≈1040) [1]. In attempts to explain the coincidences of large numbers, well-known scientists have 

proposed cosmological equations that include the parameters of the observable Universe. These 

include the Dirac equation [2, 3], Stewart equation [4, 5], Eddington-Weinberg equation [6, 7], Teller 

equation [8, 9], Rice equation [10] Nottale equation [11, 12], Milne equation [13, 14], Bleksley 

equation [15], Hoyle equation [16], Carvalho equation [17]. Some equations are approximate and the 

coincidences in them are evaluated only by order of magnitude. In [18], the approximate equations 

are refined to exact equations. The table in Fig. 1 summarizes the known cosmological equations 

obtained in different years. 

mailto:nkosinov@ukr.net


 
 Fig. 1. Cosmological equations containing the parameters of the Universe. MU is the mass of 

the observable Universe, α is the fine structure constant, ћ is Planck's constant, G is the Newtonian 

gravitational constant, Ʌ is the cosmological constant, RU is the radius of the observable Universe, TU 

is the time of the Universe, H is the Hubble constant (H=2 H0), re is the classical radius of the electron; 

c - speed of light in vacuum; me - electron mass, D0 - large Weyl number, tpl - Planck time, lpl - Planck 

length, mpl - Planck mass. 

  The known cosmological equations contain a limited number of parameters of the 

Universe. Equations link 2 and 3 parameters of the Universe. Equations linking more than 3 

parameters of the Universe are unknown. The limited number of parameters of the Universe in 

equations did not allow us to obtain the values of the parameters of the Universe. The same reason 

did not give an opportunity to reveal the possible relationship between the parameters of the Universe. 

An even greater unsolved mystery remains the relationship between the parameters of the Universe 

and the fundamental physical constants. 

 New large numbers, obtained from the law of scaling of large numbers [21], lead to new 

cosmological equations linking more than 3 parameters of the Universe. These results open new 

possibilities for astrophysics and cosmology.   



 The fundamental parameters of the Universe, such as mass, radius, and the cosmological 

constant, are known with low accuracy—1-3 percent. Here we propose a mathematical method for 

determining the parameters of the Universe that allows us to derive them with unprecedented 

precision. 

 

2. The law of scaling of large numbers as a function of the fine structure constant 

“alpha” 

 The values of large numbers that follow from the relations of the dimensional parameters of 

the Universe allowed us to derive the law of scaling of large numbers [21]. The law of scaling of large 

numbers is represented by the degree dependence of the combination of two dimensionless constants: 

fine structure constant alpha and the Weyl number. 

 The law of scaling of large numbers has the form (Fig. 2). 

 
 Fig. 2: Fine structure constant alpha in the scaling law of large numbers. D0 is a large Weyl 

number (D0 = 4.16561...x 1042), α is the fine structure constant. 

 The scaling law gives a new method of calculating the values of large numbers.Its peculiarity 

is that the large numbers are obtained from the dimensionless fine structure constants alpha and Weyl 

number. The scaling law generates large numbers up to scale 10180 with high accuracy. The large 

numbers obtained from the scaling law are close to the accuracy of the Newtonian constant of 

gravitation G. This opens the possibility to obtain by mathematical method the parameters of the 

Universe with accuracy close to the accuracy of the Newtonian constant of gravitation G. The values 

of the large numbers and the formulas for their calculation are given in Fig. 3. 

 
 Fig. 3. Family of large numbers and formulas for their computation from the law of scaling 

large numbers. 



3. Extension of the family of large numbers to scales 10140, 10160 and 10180. 

 Studies of large numbers usually end with the scale 10120. At the same time, it is well known 

that the ratio of the volume of the Universe to the Planck volume gives a large number of scale 10180. 

The law of scaling of large numbers showed that the large number of scale 10120 is not the maximum 

number in the family of large numbers. The law of scaling has led to new large numbers on scales 

10140, 10160 and 10180. The values of the large numbers (D140 = 48.972 .... x 10140 , D160 = 85.383... x 

10160, D180 = 148.86.... x 10180) were confirmed by dimensional relationships. The relations of 

dimensional quantities coincided with the large numbers obtained from the mesoscaling law with high 

accuracy. As a result, new cosmological equations are obtained on scales 10140, 10160 and 10180, which 

demonstrate a fundamental relationship between the parameters of the Universe [21, 22, 23]. 

 

4. Ten scales and ten large numbers from the law of scaling of large numbers 

 The table in Fig. 4 summarizes the dimensional relations that lead to large numbers at 10 

scales. The many coincidences of large numbers make it possible to derive cosmological equations 

for various combinations of cosmological parameters and fundamental physical constants. 

 
 Fig. 4.Relationships of dimensional constants at 10 scales giving 10 large numbers. MU - mass 

of the observable Universe, α - fine-structure constant, ћ - Planck constant, G - Newtonian constant 



of gravitation, Ʌ - cosmological constant, RU - radius of the observable Universe, TU - time of 

Universe, H - Hubble constant, A0 - cosmological acceleration, re - classical electron radius; c - speed 

of light in vacuum; t0 = re/c, me - electron mass, D0 is a large Weyl number, tpl - Planck time, lpl - 

Planck length, mpl - Planck mass. 

 

5. The scale is 100, which gives the most important cosmological equations. 

 From the scaling law of large numbers, the number 
0

0 )( D
. This is the lower limit of the 

family of large numbers: 

1)( 0

0 D
   (1) 

 The scale 100 (Fig. 4) is represented by the largest number of coincidences of dimensional 

magnitude relations. From the relations of dimensional quantities on the scale 100, the most important 

cosmological equations follow. Among them are Stewart's equation, Carvalho equation, Eddington-

Weinberg equation, Milne equation, Bleksley equation. 

   

6. New cosmological equations 

 Below are new cosmological equations, which contain the parameters of the Universe in 

different combinations - 2 parameters, 3 parameters, 4 parameters, 5 parameters, 6 parameters. 

  The table in Fig. 5 shows cosmological equations, which include 2 parameters of the Universe: 

 
 FIG. 5. Cosmological equations that contain 2 parameters of the Universe each. 



 

 The table in Fig. 6 shows cosmological equations that contain 3 parameters of the Universe 

each: 

 
 FIG. 6. Cosmological equations that contain 3 parameters of the Universe each. 

 

 The table in Fig. 7 shows cosmological equations that contain 4 parameters of the Universe 

each: 

 
 FIG. 7. Cosmological equations that contain 4 parameters of the Universe each. 

 

 The table in Fig. 8 shows cosmological equations that contain 5 parameters of the Universe 

each: 

 
 FIG. 8. Cosmological equations that contain 5 parameters of the Universe each. 

 The table in Fig. 9 shows cosmological equations that contain 6 parameters of the Universe 

each: 

 



 FIG. 9. Cosmological equations that contain 6 parameters of the universe each. 

 

 

 

7. Mathematical method for obtaining the parameters of the observed Universe. 

 The new cosmological equations (Fig. 5 - Fig. 9), combined in a system of algebraic equations, 

provide a new method for obtaining the values of the parameters of the Universe. For the first time it 

was possible to obtain the parameters of the Universe as a result of solving a system of algebraic 

equations. The solution of systems of algebraic equations gives the parameters of the Universe with 

an accuracy close to the accuracy of the Newtonian constant of gravitation G 

 From cosmological equations it is possible to compose various blocks of algebraic equations 

in which combinations of the parameters of the Universe are equal to the speed of light. 

 

 
Fig. 10. Block of algebraic equations of the Universe 

 

 This attractive system of equations (Fig. 10) is redundant, so we can restrict ourselves to the 

following systems of algebraic equations: 

 

  
Fig. 11. Examples of various Systems of cosmological equations of the Universe. 

 

 

 

 



 In this system of cosmological equations (Fig. 11), the known quantities are the fundamental 

physical constants G, ћ, re, c. The unknown cosmological parameters MU, RU, Ʌ, A0, TU are easily 

obtained by solving the system of algebraic equations. 

 

8. Parameters of the Universe as roots of a system of algebraic equations. 
 The solution of the system of algebraic equations (Fig. 11) gives the following values of the 

parameters of the Universe (Fig. 12). 

 

 
Fig. 12. Parameters of the Universe and their values. 

 

 The precision of the derived parameters of the Universe is close to that of the gravitational 

constant. This is an unprecedented leap in precision for cosmology throughout its history. A new 

parameter has emerged among the known parameters of the Universe: the cosmological acceleration 

A0. Below, we provide a detailed description of this new parameter of the Universe. 

 

9. The new acceleration constant A0 = 10.4922... × 10⁻¹⁰ m/s². 
An approximate value of the additional acceleration A0 can be obtained using the approximate 

value of the mass of the observable Universe (MU ≈ 1.45 • 10⁵³ kg) and the limiting value of the force 

– the Planck force (FP = 1.210²⁷×10⁴⁴ N). The resulting acceleration value is: aMU ≈ FP/MU  ≈ 8.347 • 

10⁻¹⁰ m/s². The calculated acceleration is approximately 7 times greater than the MOND threshold. 

Using the cosmological constant measured by the Planck space telescope, Ʌ ≈ 1.1 • 10⁻⁵² m⁻², 

and calculating the acceleration using the formula c²√Ʌ, we obtain: aɅ ≈ c²√Ʌ ≈ 9.426 • 10⁻¹⁰ m/s², 

which is approximately 8 times greater than the MOND threshold. Solving the inverse problem also 

yields an acceleration several times greater than the MOND threshold. 

As a result, we have three independent calculations that lead us to the same conclusion: for 

precision physics and metrology, a discrepancy of almost 6-8 times is a huge gap that cannot be called 

a "coincidence." The MOND acceleration is just the tip of the iceberg. But the given acceleration 

values of 8.347 • 10-10 m/s², 9.426 • 10-10 m/s² and 5.8834 • 10-10 m/s², obtained by three independent 

calculations, these are still approximate values. They still cannot claim to be a constant of the 



Universe. But even these approximate values indicate that the actual value of the additional 

acceleration must be higher than the MOND threshold. 

For precision physics and metrology, a more accurate value of the additional acceleration is 

needed. In this case, the additional acceleration must be calculated, not entered manually. Below, we 

propose a unique method for calculating additional acceleration A0. 

At various times, equations —linking the parameters of the observable Universe with 

fundamental physical constants—were discovered by prominent scientists (Schrödinger, Bleksley, 

Milne, Rice, Tully, Fisher). To calculate a more accurate value of the acceleration A0, we combined 

the disparate cosmological equations of Schrödinger, Milne, Rice, and Tully–Fisher into a single 

system of cosmological equations. As a result, we have obtained a system of algebraic equations (Fig. 

13) which has a solution. The additional acceleration A0 is calculated from a system of cosmological 

equations. Additional acceleration A0 is one of the roots of the system of algebraic equations (Fig. 

13). The system of cosmological equations includes the Milne equation ( UU TcGM 3 ), the 

Schrödinger equation ( UU RcGM 2 ), the Rice equation (
22

eeU rcGmR  ) and the Tully–Fisher 

equation for the universe ( 0

4 AGMc U ) (Fig. 13). 

 

 
Fig. 13. A system of cosmological equations, used to calculate the additional acceleration A0. 

 

We use the system of cosmological equations of the Universe to eliminate human-invented 

units of measurement, since the Universe "knows nothing" about them. The cosmological equations 

(Fig. 13) are reduced to pure, "absolute" numbers (… = α or … = 1), which are the same at any point 

in the Universe and for any civilization. As a result, the roots of the system of algebraic equations turn 

out to be not random physical quantities, but fundamental mathematical constants and codes of the 

Universe. We will further demonstrate that it is precisely "alpha" and its combinations that suddenly 

begin to play the role of the main mathematical key to the values of the Universe's parameters. This 

is the key to the direct mathematical connection between the parameters of the Metagalaxy and the 

constants of the microcosm. 

“The roots of the system of cosmological equations (Fig. 13), in which the 

constants of the microcosm and the parameters of the Universe are related by 



dimensionless numbers (…= α or …= 1), are the exact values of the fundamental 

parameters of the Universe.” 

 

In addition to the acceleration A0, the system of cosmological equations of the Universe allows 

all the parameters of the observable Universe to be determined with a high degree of accuracy. Solving 

the system of equations yields the following values for the parameters of the Universe (Fig. 14): 

 
Fig. 14. Values of the parameters of the Universe derived from the system of cosmological equations. 

 

 The acceleration A0 and other parameters of the Universe are the mathematical roots of a 

system of algebraic equations. All the calculated values of the parameters of the Universe have a 

precision close to that of the gravitational constant. This represents an unprecedented level of precision 

for the parameters of the observable universe. Previously, the values of these parameters were known 

only approximately in cosmology and astrophysics. For example, instead of an approximate value of 

the mass of the observable Universe (MU ≈ 1.45 •10⁵³ kg), we obtained its exact value (MU = 1.15348 

•10⁵³ kg). Precise values of RU and TU were also obtained. The first test of them (F = GMU²/RU² = 

1.210²⁷×1044 N = FP) gives the exact value of the Planck force. 

The acceleration caused by the mass of the Universe is of the same order of magnitude as the 

critical acceleration of the MOND model, but exceeds it in absolute value (Fig. 15). 

 
Fig. 15. New acceleration constant. 

 

Based on the foregoing, I draw the following conclusions: 

"The obtained value A0 = 10.4922... • 10-10 m/s2 is a new acceleration constant, 

previously unknown in physics and cosmology. This is the acceleration caused by the mass of 

the universe. This acceleration is ubiquitous. The new acceleration constant A0 leads to a new 

law of gravitation. In terms of Einstein's General Theory of Relativity (GTR), the acceleration 



A0 = 10.4922... • 10-10 m/s2 is a direct physical embodiment of the geometric background 

curvature of spacetime of the Universe. This is a local physical manifestation of the geometric 

curvature of spacetime, given by the cosmological constant Λ." 

Acceleration A0 = 10.4922... • 10⁻¹⁰ m/s² is a fundamental integral parameter of the Universe. 

The acceleration (A0) caused by the mass of the universe is an additional acceleration to the local 

Newtonian acceleration.When the local Newtonian acceleration is significant, the contribution of A0 

to the resultant acceleration is negligible. When local accelerations are small, the contribution of A0 

to the resultant acceleration is substantial. Since, in experiments to measure the gravitational constant 

G, the local acceleration is of the order of ~10⁻⁷, the acceleration A0 cannot be neglected. Dependent 

on the angle between the vector of the Newtonian force and the vector of the cosmological constant, 

the contribution A0 can alter the value of G to the fourth or fifth decimal place. 

 

10. The new acceleration constant A0 = 10.4922... × 10⁻¹⁰ m/s² complements the 

family of known acceleration constants. 
The constant A0 = 10.4922... × 10⁻¹⁰ m/s², which is needed to calculate the value of "Big G," 

is not among the known acceleration constants in physics. This is a new constant. In physics, there are 

several important fixed values of acceleration that are used in science as acceleration constants: 

- Planck acceleration aP = 𝟓,𝟓𝟔𝟎𝟕𝟑×𝟏𝟎𝟓𝟏 m/s𝟐; Calculated from Planck units. 

- classical limiting acceleration amax = 𝟑,𝟏𝟖𝟗𝟒𝟎𝟒𝟔×𝟏𝟎𝟑𝟏 m/s𝟐. Calculated from the formula: amax = 

c2/re. 

- critical Schwinger acceleration as = 𝟐,𝟑𝟐𝟕𝟒𝟐𝟏𝟎×𝟏𝟎𝟐𝟗 m/s𝟐.. Calculated from the formula: as = 

mec
3/ħ. 

- gravitational acceleration created by the mass of an electron at a distance of its classical radius ag = 

7.65651×10−12 m/s𝟐, derived from Newton's law. 

- MOND critical acceleration: a0 ≈1.2 × 10⁻¹⁰ m/s². This is an empirical constant and is not derived 

from the fundamental laws of physics. 

All of the listed acceleration constants (except MOND critical acceleration) are related to each 

other through fundamental physical constants. Let's demonstrate this relationship. The ratio of the 

classical limiting acceleration 𝟑,𝟏𝟖𝟗𝟒𝟎𝟒𝟔×𝟏𝟎𝟑𝟏 m/s𝟐.  to the gravitational acceleration of the 

electron 7.65651×10−12 m/s𝟐.  yields a large number well known in physics: 

 

amax/ag = 𝟒.1𝟔𝟓𝟔 • 𝟏𝟎𝟒𝟐 = D₀  (2) 

 
This is the famous large Weyl number, which was originally obtained as the ratio of the 

Coulomb repulsion force to the gravitational attraction force between two electrons. 

Large Weyl numbers are frequently encountered in physics. This is the ratio of the 

electrostatic force of an electron (𝟐𝟗,𝟎𝟓𝟑𝟓𝟏 N) to the force of gravitational attraction 

of two electrons (6.9746 • 10-42 N), and the ratio of the Planck force (𝟏.𝟐𝟏𝟎𝟐𝟕×𝟏𝟎𝟒𝟒 

N) to the electrostatic force (29.0535 N), and the ratio of the square root of the Planck 

force (√(𝟏.𝟐𝟏𝟎𝟐𝟕×𝟏𝟎𝟒𝟒 ) to the square root of the force of gravitational attraction of 

two electrons (√(6.9746×10−42)). 



 

Let's look at how the other acceleration constants are related to each other in pairs. The ratio 

of the critical Schwinger acceleration 𝟐,𝟑𝟐𝟕𝟒𝟐𝟏𝟎×𝟏𝟎𝟐𝟗 m/s𝟐 to the gravitational acceleration of the 

electron 7.65651×10−12 m/s𝟐 yields a large number equal to the product of the Weyl number and the 

fine structure constant "alpha": 

 

as/ag = 3.03979×1040 = α • D₀ (3). 

 
The ratio of the square of the Planck acceleration 𝟓,𝟓𝟔𝟎𝟕𝟑×𝟏𝟎𝟓𝟏 m/s𝟐 to the square of the 

classical limiting acceleration 3.1894046×1031 m/s2 also gives the number α • D₀: 

 

(aP/amax)2 = 3.03979×1040 = α • D₀ (4). 
 

The same number α • D₀ = 3.03979×10⁴⁰ is also obtained from the ratio of the 

fundamental electric force of the electron (29.05351 N) to the gravitational force 

of interaction of the electron with the mass of the Universe (9.5577 × 10⁻⁴⁰ N) and 

the ratio of the square of the classical radius of the electron to the square of the 

Planck length: (re/tP)² = 3.03979 • 10⁴⁰); and the ratio of the square of the 

characteristic time of the electron (te=re/c) to the square of the Planck time: (te/tP)² 

= 3.03979 • 10⁴⁰). 

 

The ratio of the critical Schwinger acceleration 𝟐,𝟑𝟐𝟕𝟒𝟐𝟏𝟎×𝟏𝟎𝟐𝟗 m/s𝟐 to the classical 

limiting acceleration 𝟑,𝟏𝟖𝟗𝟒𝟎𝟒𝟔×𝟏𝟎𝟑𝟏 m/s𝟐 yields the fine-structure constant α: 

 

as/amax = 7.297353… × 10-3 = α  (5). 

 
The ratio of the square of the Planck acceleration 𝟓,𝟓𝟔𝟎𝟕𝟑×𝟏𝟎𝟓𝟏 m/s𝟐 to The square of the 

critical Schwinger acceleration 𝟐,𝟑𝟐𝟕𝟒𝟐𝟏𝟎×𝟏𝟎𝟐𝟗 m/s2 yields the number D₀/α: 

 

(aP/as)2 = 5.70839×1044 = D₀/α  (6) 

 
As we can see, the numbers α = 7.297353 • 10-3 D₀ = 𝟒.1𝟔𝟓𝟔 • 𝟏𝟎𝟒𝟐 and α • D₀ = 3.03979×1040 

are mathematical standards linking acceleration constants of different scales. Below it is shown how 

these same numbers α = 7.297353 • 10-3 D₀ = 𝟒.1𝟔𝟓𝟔 • 𝟏𝟎𝟒𝟐 and α • D₀ = 3.03979•1040 connect the 

new constant Ao = 10.4922 • 10⁻¹⁰ m/s² with the known acceleration constants. 

 

 

 

 



11. The relationship of the acceleration constant A0 = 10.4922 • 10⁻¹⁰ m/s² with 

known acceleration constants. 
The new constant Ao is harmoniously related to all known acceleration constants in physics. 

This striking relationship is mediated by the fundamental constant α = 7.297353•10-3 and the large 

Weyl number D₀ = 𝟒.1𝟔𝟓𝟔 • 𝟏𝟎𝟒𝟐 (Fig. 16). 

 
Fig. 16. Harmony of acceleration constants: the relationship of constants through the 

numbers “Alpha” and D₀ = 𝟒.1𝟔𝟓𝟔 × 𝟏𝟎𝟒𝟐 

 

The ratio of the classical limiting acceleration 𝟑,𝟏𝟖𝟗𝟒𝟎𝟒𝟔×𝟏𝟎𝟑𝟏 m/s𝟐 to the acceleration A0 

= 10.4922 • 10-10 m/s2 gives the number 𝟑.𝟎𝟑𝟗𝟕𝟗×𝟏𝟎𝟒𝟎. = α D₀: 

amax/А0 = 𝟑.𝟎𝟑𝟗𝟕𝟗×𝟏𝟎𝟒𝟎 = α D₀   (7) 
The ratio of the gravitational acceleration of the electron 7.65651×10−12 m/s𝟐 to the 

acceleration A0 = 10.4922 • 10-10 m/s2 gives the fine structure constant α: 

ag/A0 = 7.297353… × 10-3 = α   (8) 
The ratio of the critical Schwinger acceleration 𝟐,𝟑𝟐𝟕𝟒𝟐𝟏𝟎×𝟏𝟎𝟐𝟗 m/s𝟐 to the acceleration Ao 

= 10.4922 • 10-10 m/s2 yields the number α2D₀: 

as/A0 = α2 • D₀   (9) 
The ratio of the Planck acceleration 𝟓,𝟓𝟔𝟎𝟕𝟑×𝟏𝟎𝟓𝟏 m/s𝟐 to the acceleration Ao = 10.4922 • 

10-10 m/s2 yields the number: 

aP/A0 = αD₀√(αD₀)  (10) 
The identified patterns in the scaling of the acceleration constants have predictive power. The 

patterns predict the existence of another acceleration constant (ax), the value of which is GREATER 

than the Planck acceleration (Fig. 16). The value of this constant is easily calculated using the large 

Weyl number D₀ = 𝟒.1𝟔𝟓𝟔 • 𝟏𝟎𝟒𝟐 and the classical limiting acceleration 𝟑,𝟏𝟖𝟗𝟒𝟎𝟒𝟔×𝟏𝟎𝟑𝟏m/s𝟐: 

ax =√((amax)2•D₀) = 6.𝟓𝟎95 • 𝟏𝟎𝟓2 m/s²   (11). 
 



The number 6.𝟓𝟎95 • 𝟏𝟎𝟓2 m/s² is none other than George Stoney's acceleration 

constant. Stoney acceleration is acceleration in the Stoney system of units. This system 

of natural units was proposed by the Irish physicist George Stoney in 1881, long before 

Max Planck proposed his famous Planck system of units . In modern physics, Stoney 

acceleration (and the entire Stoney system of units) is extremely rare. Preference is 

given to Planck units. Our rediscovery of the Stoney acceleration constant ax = 6.𝟓𝟎95 

• 𝟏𝟎𝟓2 m/s² confirms the deep connection between acceleration constants. Stoney 

acceleration is also related to other acceleration constants by the scaling factors 

"ALPHA" and the Weyl number D0 = 4.16561 • 1042. 

 

The ratio of the square of the Stoney acceleration (6.𝟓𝟎95•𝟏𝟎𝟓2 m/s𝟐) to the square of the 

number 𝟑.𝟏𝟖𝟗𝟒𝟎𝟒𝟔•𝟏𝟎𝟑𝟏 m/s𝟐 is equal to the large Weyl number D0 = 4.16561 • 1042: 

(ax/amax)2 = 𝟒.𝟏𝟔𝟓𝟔 •𝟏𝟎𝟒𝟐 = D₀   (12) 
The ratio of the square of the number 6.𝟓𝟎95•𝟏𝟎𝟓2 m/s𝟐 to the square of the Schwinger 

acceleration 𝟐,𝟑𝟐𝟕𝟒𝟐𝟏𝟎•𝟏𝟎𝟐𝟗 m/s𝟐 gives the number: D₀/α. 

(ax/as )2 = 𝟕.𝟖𝟐𝟐𝟓 • 𝟏𝟎𝟒𝟔 = D₀/α2  (13). 
The ratio of the Stoney acceleration of 6.𝟓𝟎95•𝟏𝟎𝟓2 m/s𝟐 to the acceleration Ao = 10.4922 • 

10-10 m/s𝟐 yields the number: : 

ax/A0 = 𝟔.𝟐𝟎𝟒𝟏𝟓⋅𝟏𝟎𝟔1 = αD₀√D   (14). 
The new constant A0 = 10.4922 ∙ 10-10 m/s𝟐 fits perfectly into the family of acceleration 

constants and complements it. All known acceleration constants in physics can be easily reduced to 

the new constant A0 = 10.4922 ∙ 10-10 m/s𝟐 using the numbers “alpha” and D₀ = 𝟒.1𝟔𝟓𝟔 • 𝟏𝟎𝟒𝟐: 

ag/α = 7.65651 ∙ 10−12 m/s²  /7.297353 ∙ 10-3  = 10.4922 ∙ 10-10 m/s2  = A0 (15) 

as/α
2D₀ = 2.327421∙1029 m/s² /2.21824 ∙ 1038 = 10.4922 ∙ 10-10 m/s2  = A0 (16) 

amax/αD₀ = 3.18940 ∙1031 m/s2 /3.03979∙1040 = 10.4922 ∙ 10-10 m/s2  = A0 (17) 

aP/αD₀√(αD₀)=5.5607∙1051m/s² /5.29987∙ 1060 =10.4922 ∙ 10-10 m/s2 = A0 (18). 

ax/ αD₀√D = 6,𝟓𝟎95•𝟏𝟎𝟓2 m/s²/𝟔.𝟐𝟎𝟒𝟏𝟓⋅𝟏𝟎𝟔1 =10.4922 ∙ 10-10 m/s2 =A0 (19). 

 

12. The absolute upper limit of the gravitational force, calculated using the 

constant A0 = 10.4922 ∙ 10⁻¹⁰ m/s². 
The constant Ao allows us to calculate the absolute upper theoretical limit of the gravitational 

force that is, in principle, possible between two objects: 
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All the equivalent formulae yield the value: 𝟏.𝟐𝟏𝟎𝟐𝟕×𝟏𝟎𝟒𝟒 N. This is none other than the 

Planck force, well known in general relativity and quantum gravity. For a century, the Planck force 



was regarded as a purely abstract mathematical limit of the microworld. The absolute upper limit of 

the gravitational force in the Universe also turned out to be the Planck force. Newton's law underlies 

all the equivalent formulas (20), while the values of the Universe's parameters were derived as the 

mathematical roots of a system of algebraic equations. It is noteworthy that the Planck force formulae 

include Planck’s constant h, the speed of light and the parameters of the Universe, but do not include 

Planck units. Moreover, neither the Friedmann equations nor the equations describing black holes 

were required to derive the Planck force. 

These are new formulae for calculating the Planck force, derived from the acceleration Ao = 

10.4922... × 10⁻¹⁰ m/s².  The speed of light, which features in both the force formulas and the formula 

for acceleration Ao, is the speed at which gravity propagates. 

An important conclusion follows from formula (20): 

“Of all the acceleration constants known in physics, only one constant A0 = 

10.4922∙10-10 m/s2 directly connects the mass of the Universe MU with the Planck 

force (𝟏.𝟐𝟏𝟎𝟐𝟕×𝟏𝟎𝟒𝟒 N).” 

 

If we consider a hypothetical gravitational attraction between an electron and the Universe, 

the equivalent equations  allow us to determine the value of the force. 
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This is a new constant. It represents the gravitational interaction between a single electron and 

the entire Universe. The physical significance of this constant is that it shows the total gravitational 

influence of the Universe on a single electron is comparable to the quantum forces of the microcosm. 

For example, the gravitational force constant between two electrons at a distance equal to the classical 

electron radius is: 6.9746 × 10⁻⁴² Newtons. This is 137 (!) times smaller than the new force constant. 

The constant of the gravitational force between an electron and the entire mass of the Universe 

is 9.5577 × 10⁻⁴⁰ N. The formulas for the gravitational constant between an electron and the Universe 

includes Planck’s constant h, the speed of light and the parameters of the Universe. 

The ratio of the Planck force to the gravitational force of attraction of an electron to the 

Universe demonstrates a surprising mathematical coincidence. This ratio yields, with high precision, 

a number represented by a combination of the fine-structure constant α and the Weyl number D₀ = 

𝟒.1𝟔𝟓𝟔 • 𝟏𝟎𝟒𝟐.  

2

0

831026626.1 D
F

F

F

F

Ue

P

Ue

MAX 


  (22) 

Where: α is the fine-structure constant; D₀ is the large Weyl number (D₀ = 𝟒.1𝟔𝟓𝟔 • 𝟏𝟎𝟒𝟐). 

 

13. The Tully–Fisher relation in the cosmological limit. 
The ratio of the Planck force FP to the mass of the Universe MU yields the constant A0 = 

10.4922 ∙ 10-10 m/s2: 

FP/MU = 𝟏.𝟐𝟏𝟎𝟐𝟕×𝟏𝟎𝟒𝟒 N / 1/15348∙ 1053 kg = 10.4922 ∙ 10-10 m/s2 = A0  (23). 

Formula (23) directly implies the Tully–Fisher relation for the Universe. In this extreme 

theoretical limit, relation (23) takes the following form: 



FP/MU = c4/GMU = A0  (24). 
From this it follows: 

c4 = GMUA0   (25). 
This is the result of the limiting transition of the local Tully–Fisher relation to the cosmological 

scale, when the velocity tends to the maximum possible physical limit—the speed of light (𝑣max→𝑐). 

In this case, the local equation for an individual object inevitably develops into an equation for the 

entire Universe, linking its total mass MU to fundamental constants. We regard formula (25) as the 

"Tully–Fisher limit for the Universe." At the level of the Universe, the local variable (𝑣max) reaches 

its absolute limit (𝑐), the local mass tends to the limiting mass—the mass of the Universe MU—and 

the Tully–Fisher relation turns into an exact equation that includes the parameters of the Universe: G, 

c, MU, A0. 

 

14. An algebraic equation for the dimensionless mass of the Universe. 
Dimensionless constants are needed in physics because they express true properties of our 

Universe, independent of the choice of unit system. To eliminate man-made units of measurement, 

we can use dimensionless constants to describe the Universe: the fine structure constant (α) and the 

large Weyl number (D0 = 4.1656 × 1042) in various combinations. We will demonstrate this using the 

example of the dimensionless mass of the Universe. 

Let us represent the dimensionless mass of the Universe ℳ as the ratio of the mass of the 

Universe MU to the mass of the electron me: 

ℳ = α • D₀² = 1.26626 • 1083 = MU/me  (26). 
The dimensionless mass of the Universe ℳ is uniquely characterized by the number α • D₀². 

The number α • D₀² = 1.26626 • 10⁸³ shows how many electron masses are contained in the entire 

observable Universe. This is its physical meaning. It turns out that the macrocosm and the microcosm 

are connected by such a rigid mathematical harmony that all information about the Universe is already 

“sewn” into quantum constants. This mathematical magic leads to the fact that it is enough to take the 

mass of a tiny electron me and multiply it by the dimensionless constant α • D₀² to obtain the exact 

value of the mass of the Universe: 1.15348 • 10⁵³ kg. This means that the macrocosm is a mirror image 

of the microcosm. The obtained theoretical value of the mass of the Universe (1.15348 • 10⁵³ kg) is in 

full agreement with modern experimental estimates of astrophysics (range from 10⁵² to 10⁵⁴ kg), 

calculated on the basis of the critical density of the Universe and the Hubble radius. 

 

15. Conclusion 

 In addition to the known cosmological equations of Stewart, Dirac, Eddington-Weinberg, 

Teller, Rice, Nottale, Milne, Bleksley, Hoyle, Carvalho, new cosmological equations are derived 

which reveal the fundamental relationship between the parameters of the Universe and physical 

constants. New cosmological equations are derived using previously unknown large numbers on 

scales 10^140, 10^160, and 10^180. The key to unlocking the mystery of large numbers is provided 

by new cosmological equations demonstrating the relationship between the parameters of the Universe 

and the fine structure constant alpha. Based on the revealed connection between the parameters of the 

Universe and fundamental physical constants, a mathematical method for obtaining the parameters of 



the Universe is developed. The mathematical method gives values of the parameters of the Universe 

with an accuracy close to the accuracy of the Newtonian constant of gravitation G. This is an 

unprecedented precision for the parameters of the Universe. 

 The parameters of the Universe are the roots of the system of algebraic equations. It strikes 

the imagination how mathematically fine-tuned the Universe is. The main discovery was the 

following: the values of the Universe parameters are scale-transformed electron constants; the scale 

factors are large numbers; the large numbers come from the fine structure constant "alpha". 

The relationship between the parameters of the Universe and the fundamental constants indicates that 

the architecture of the Universe is "tuned" with exquisite mathematical precision, with cosmological 

scales rigidly predetermined by the constants of the microworld. To explain the observable Universe, 

the fundamental laws of physics alone are sufficient. 
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