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                                                         Abstract 

In this research thesis, we analyze further equations concerning the Ramanujan 

Manuscript Book 1. We obtain new possible mathematical connections with several 

topics regarding the Dark Matter and the Supersymmetry Breaking.  
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From: 

 

On the Zeros of the Davenport Heilbronn Function 

S. A. Gritsenko - Received May 15, 2016 - ISSN 0081-5438, Proceedings of the 

Steklov Institute of Mathematics, 2017, Vol. 296, pp. 65–87.  

 

A. A. Karatsuba, “On the zeros of arithmetic Dirichlet series without Euler 

product,” Izv. Ross. Akad. Nauk, Ser. Mat. 57 (5), 3–14 (1993) 

 

 

We have: 

 

 

 

 

 ( 10 − 2 5 − 2) ( 5 − 1 ) = 𝜅   
 

Input: 
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Decimal approximation: 

 
0.28407904384…. = κ 

 

 

The study of this function provides the following representations: 
 

 

Alternate forms: 

 

 

 

 

 

 

 

Minimal polynomial: 

 

 

Expanded forms: 
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For   ((((√(10-2√5) -2))⁄((√5-1)))) = 8πG;   G = 0.011303146014 

 

Indeed: 

((((√(10-2√5) -2))⁄((√5-1))))/(8π)                

 

Input: 

 

 

 

Result: 

 

 

 

Decimal approximation: 

 

0.01130314…. = g (gravitational coupling constant) 

 

The study of this function provides the following representations: 

 

Property: 
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Alternate forms: 

 

 

 

 

 

 

 

Expanded forms: 

 

 

 

 

Series representations: 

 

 



6 
 

 

 

 

 

 

We note that: 

 

(((√(10-2√5) -2))⁄((√5-1)))*((2 i (sqrt(5) - 1) t + sqrt(5) - 1)/(2 (sqrt(2 (5 - sqrt(5))) - 

2))) 

Input: 

 

 

 

Exact result: 
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Plot: 

 

 

 

The study of this function provides the following representations: 

 

 

Alternate form assuming t>0: 

 

 

 

 

Alternate forms: 
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1/2+it  = real part of every nontrivial zero of the Riemann zeta function 

 

Derivative: 

 

Indefinite integral: 

 

 

 

And again: 

 

(((√(10-2√5) -2))⁄((2x)))*((2 i (sqrt(5) - 1) t + sqrt(5) - 1)/(2 (sqrt(2 (5 - sqrt(5))) - 2))) 

= (1/2+it) 

Input: 
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Exact result: 

 

 

 

 

The study of this function provides the following representations: 

 

Alternate form assuming t and x are real: 

 

 

 

Alternate form: 

 

 

 

Alternate form assuming t and x are positive: 

 

Expanded forms: 
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Solutions: 

 

 

 

Input: 

 

 
 

 

Decimal approximation: 

 

0.6180339887…. = 
1

𝜙
 

Solution for the variable x: 

 

 

Implicit derivatives: 
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Dark Energy and Dark Matter 

 

We consider Λ = 1.1056 * 10
-52

 that is the value of the Cosmological Constant and 

299792458 , that is the value of the speed of light in m/s , the terms of the Einstein 

equation  E = mc
2
  ( E = 1.1056 * 10

-52
 (Λ = Dark Energy) ). Thence, we can to obtain 

the mass m: 

 

(1.1056*10^-52)/(299792458)^2 

Input interpretation 

 

 
 

 

Result 

 
1.2301459019…*10

-69
 

 

 

From (Ramanujan Manuscript Book 1 – Srinivasa Ramanujan): 

 

From: 
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we obtain, for β = 8.7  and  37.6 : 

 

(450 (-8 - 8.7 + 8.7^2))/(64 + 16 8.7 + 9 8.7^2)^2 

Input 

 

 
 

 

Result 

 
0.033937794919…. 

 

 

(450 (-8 - 37.6 + 37.6^2))/(64 + 16 37.6 + 9 37.6^2)^2 

Input 

 

 
 

 

 

Result 

 
0.00343419202…. 

 

From the two previous analyzed expressions, we obtain: 

((((450 (-8 - 8.7 + 8.7^2))/(64 + 16 8.7 + 9 8.7^2)^2 + (450 (-8 - 37.6 + 37.6^2))/(64 

+ 16 37.6 + 9 37.6^2)^2)))^48 

Input 
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Result 

 
3.035407818…*10

-69
 

 

and: 

1/(([2.6 -25/9 ln(2.6(9*2.6+16)+64)+1/(144*sqrt2)*(((625*tan^-

1((9*2.6+8)/(16sqrt2)))))]+[17.6 -25/9 

ln(17.6(9*17.6+16)+64)+1/(144*sqrt2)*(((625*tan^-1((9*17.6+8)/(16sqrt2)))))]))^72 

Input 

 

 

 

 

Result 

 

1.24433…*10
-69

 

 

We obtain, after some calculations: 

(16 sqrt(2/3) log^(3/2)(2))/(e^(5/2) log^2(3)) ((1/(1+(zeta(2))^2)(3.035407*10^-69 + 

1.24433× 10^-69)+1.24433× 10^-69)) 

where 
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= 0.5127284721865….. 

 

 

Input interpretation 

 

 

 

 
 

 

Result 

 
1.23014…*10

-69
   

 

 

From: 

Majorana Fermion Dark Matter in Minimally Extended Left-Right Symmetric 

Model - M. J. Neves, Nobuchika Okada and Satomi Okada - arXiv:2103.08873v1 

[hep-ph] 16 Mar 2021 

 

We have: 
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Combining the results with the perturbative condition and the LHC Run-2 

constraints, we have found the allowed parameter region to be very narrow. As for 

the process (ii), we have found that the parameter region (gf as a function of MX) 

satisfying the cosmological constraint appears far above the upper bound on gf (for 

MX ≥ 0.25 TeV), and no allowed parameter region exists. 
 

 

 

Now, we consider the possible mass of a DM particle equal to 250 GeV. We obtain: 

250 GeV = Kg 

Input interpretation 

 
 

Result 

 
4.457 * 10

-25
 kg 
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Now we consider the following value 

 

i.e.  0.937   and we perform the following mean: 

  

0.937 + 0.9568666373 / 2 = 0.94693331865 

where 0.9568666373 is the value of the following Rogers-Ramanujan continued 

fraction: 

 

 

 

From the following expressions 

 

 

 

 

 
 

after some calculations, we obtain: 
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((((3+sqrt3) [1+2e^(-2Pi*sqrt5)+2e^(-12Pi*sqrt5)+2e^(-27Pi*sqrt5)] + (sqrt5+sqrt3) 

[1+2e^(-1/3*Pi*sqrt5)+2e^(-1/3*4Pi*sqrt5)+2e^(-1/3*9Pi*sqrt5)])))*2*0.94693 

 

Input 

 

 

Result 

 

17.9237 

 

The study of this function provides the following representations: 

 

Series representations 
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From: 

1/((1.23041*10^-69)*3.264346*10^94) (((((((3+sqrt3) [1+2e^(-2Pi*sqrt5)+2e^(-

12Pi*sqrt5)+2e^(-27Pi*sqrt5)]+(sqrt5+sqrt3)[1+2e^(-1/3*Pi*sqrt5)+2e^(-

1/3*4Pi*sqrt5)+2e^(-1/3*9Pi*sqrt5)])))*2*0.94693))) 

 

where 1.23041 * 10
-69

  is the result that we have obtained previously and  3.264346 * 

10
94

 is the value of the Planck Density. Multiplying the two values and the above 

expression, we obtain: 

 

Input interpretation 

 

 
 

Result 

 
 4.46253…*10

-25
  result that is very near to the value of the possible mass of a DM 

particle equal to 250 GeV = 4.457×10
-25

 kg 

 

Or, from the previous expression 

 

 
 

and the cosmological constant, after some calculations: 
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Result 

 
1.23041…*10

-69
 

 

Now, we have that: 

 

 

 

1+4^(1/3)  ((α
3
(1-α)^3) / (β(1-β)))^(1/24) = 3* sqrt((1+(1/2)^2*γ)/(1+(1/2)^2*α)) 

 

From: 

1+4^(1/3)  ((α^3(1-α)^3) / (β(1-β)))^(1/24) 

Input 

 

Exact result 

 

 

 

 

 

 

The study of this function provides the following representations: 
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3D plots 

Real part                          (figures that can be related to the D-branes) 

 

 

 

Imaginary part 

 

 

Contour plots 

Real part 
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Imaginary part 

 

 

 

Alternate form 

 

 

 

Alternate forms assuming α and β are positive 

 

 

 

 

 

 

Roots 
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Series expansion at α=0 

 

 

Series expansion at α=∞ 

 

 

Derivative 

 

Indefinite integral 
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Limit 

 

 

And from: 

 

3* sqrt((1+(1/2)^2*γ)/(1+(1/2)^2*α)) 

Input 

 

 

Result 

 

 

 

The study of this function provides the following representations: 

 

 

3D plots 

Real part                            (figures that can be related to the D-branes) 
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Imaginary part 

 

 

 

Contour plots 

Real part 
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Imaginary part 

 

 

Alternate form 

 

 

 

Root 

 

 

Series expansion at α=0 

 

 

 

Series expansion at α=∞ 
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Derivative 

 

Indefinite integral 

 

 

Global minimum 

 

 

 

Limit 

 

Series representations 
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From the algebraic sum, we obtain: 

 

1+4^(1/3)  ((α^3(1-α)^3) / (β(1-β)))^(1/24) - 3* sqrt((1+(1/2)^2*γ)/(1+(1/2)^2*α)) 

Input 

 

 

Exact result 

 

 

 

 

The study of this function provides the following representations: 

 

Alternate form 

 

 

 

Alternate forms assuming α, β, and γ are positive 
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Series expansion at α=0 

 

 

Series expansion at α=∞ 

 

 

Derivative 

 

Indefinite integral 
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Or, from the alternate forms: 

((2^(2/3) (((α - 1)^3 α^3)/((β - 1) β))^(1/24) + 1)) - ((3 sqrt((γ + 4)/(α + 4)))) 

 

Input 

 

 

Exact result 

 

 

 

The study of this function provides the following representations: 

 

 

Alternate form assuming α, β, and γ are positive 

 

 

 

 

Property as a function 

Parity 

 

 

Series expansion at α=0 
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Series expansion at α=∞ 

 

 

 

Derivative 

 

 

Indefinite integral 

 

 

 

 

 

Performing the derivative: 

 

derivative((1 + 2^(2/3) (((-1 + α)^3 α^3)/((-1 + β) β))^(1/24) - 3 sqrt((4 + γ)/(4 + α)))) 

 

 

 



33 
 

Derivative 

 

 

 

The study of this function provides the following representations: 

 

 

Alternate forms 
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Alternate forms assuming α, β, and γ are positive 

 

 

 

 

 

 

Expanded forms 
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Indefinite integral 

 

 

And performing the integral, we obtain: 

integrate((1 + 2^(2/3) (((-1 + α)^3 α^3)/((-1 + β) β))^(1/24) - 3 sqrt((4 + γ)/(4 + α)))) 

Indefinite integral 

 

 

 

 

 

The study of this function provides the following representations: 
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Alternate form of the integral 

 

 

Alternate forms assuming α, β, and γ are positive 

 

 

 

 

 

 

 

Expanded form of the integrals 
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and deriving again: 

  

 

 

derivative((((3 α^3 (α - 1)^2)/((β - 1) β) + (3 α^2 (α - 1)^3)/((β - 1) β))/(12 2^(1/3) 

(((α - 1)^3 α^3)/((β - 1) β))^(23/24)) + (3 (γ + 4))/(2 (α + 4)^2 sqrt((γ + 4)/(α + 4))))) 

 

 

Derivative 

 

 
 

 

 

The study of this function provides the following representations: 
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Partial derivatives 
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40 
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44 
 

 

 

 

Alternate form assuming α and γ are positive 

 

 
 

 

Expanded forms 
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From 

 

 

For α = γ = 0.5 : 

 

3/(4 0.5^2 sqrt(0.5/(0.5 + 4) + 4/(0.5 + 4)) + 32 0.5 sqrt(0.5/(0.5 + 4) + 4/(0.5 + 4)) + 

64 sqrt(0.5/(0.5 + 4) + 4/(0.5 + 4))) 

 

Input 

 
 

 

Result 

 

 
Repeating decimal 

 

 
0.037 

 

 

Rational approximation 

 

 
 

 

From which: 
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[1/((3/(4 0.5^2 sqrt(0.5/(0.5 + 4) + 4/(0.5 + 4)) + 32 0.5 sqrt(0.5/(0.5 + 4) + 4/(0.5 + 

4)) + 64 sqrt(0.5/(0.5 + 4) + 4/(0.5 + 4)))))]^2 

Input 

 

 
 

Result 

 
729 

 

10^3+[1/((3/(4 0.5^2 sqrt(0.5/(0.5 + 4) + 4/(0.5 + 4)) + 32 0.5 sqrt(0.5/(0.5 + 4) + 

4/(0.5 + 4)) + 64 sqrt(0.5/(0.5 + 4) + 4/(0.5 + 4)))))]^2 

Input 

 

 
 

Result 

 
1729 

 

This result is very near to the mass of candidate glueball f0(1710) scalar meson. 

Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 

curve. (1728 = 8
2 

* 3
3
) The number 1728 is one less than the Hardy–Ramanujan 

number 1729  (taxicab number) 

 

 

(((10^3+[1/((3/(4 0.5^2 sqrt(0.5/(0.5 + 4) + 4/(0.5 + 4)) + 32 0.5 sqrt(0.5/(0.5 + 4) + 

4/(0.5 + 4)) + 64 sqrt(0.5/(0.5 + 4) + 4/(0.5 + 4)))))]^2)))^1/15 

https://en.wikipedia.org/wiki/J-invariant
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/1729_(number)
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Input 

 

 
 

 

Result 

 

1.6438152…. ≈ δ(2) = 
𝜋2

6
= 1.644934… (trace of the instanton shape) 

 

(1/27((((10^3+[1/((3/(4 0.5^2 sqrt(0.5/(0.5 + 4) + 4/(0.5 + 4)) + 32 0.5 sqrt(0.5/(0.5 + 

4) + 4/(0.5 + 4)) + 64 sqrt(0.5/(0.5 + 4) + 4/(0.5 + 4)))))]^2)))-1))^2 

Input 

 

 
 

 

Result 

 
4096 = 64

2
 

 

We have also this other development: 

 

derivative((((3 α^3 (α - 1)^2)/((β - 1) β) + (3 α^2 (α - 1)^3)/((β - 1) β))/(12 2^(1/3) 

(((α - 1)^3 α^3)/((β - 1) β))^(23/24)) + (3 (γ + 4))/(2 (α + 4)^2 sqrt((γ + 4)/(α + 4))))) 
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Derivative 

 

 
 

For α = 0.5 , β = 0.8  and  γ = -2 , we obtain, from the first term of right-hand side: 

 

-(23 ((3 0.5^3 (0.5 - 1)^2)/((0.8 - 1) 0.8) + (3 0.5^2 (0.5 - 1)^3)/((0.8 - 1) 

0.8))^2)/(288 2^(1/3) (((0.5 - 1)^3 0.5^3)/((0.8 - 1) 0.8))^(47/24)) 

Input 

 

 
 

 

Result 

 
 

From the second term: 

((6 0.5^3 (0.5 - 1))/((0.8 - 1) 0.8) + (18 0.5^2 (0.5 - 1)^2)/((0.8 - 1) 0.8) + (6 0.5 (0.5 - 

1)^3)/((0.8 - 1) 0.8))/(12 2^(1/3) (((0.5 - 1)^3 0.5^3)/((0.8 - 1) 0.8))^(23/24)) 

Input 

 

 
 

 

Result 
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Adding this result to the last two terms, we obtain in conclusion: 

 

- (3 (γ + 4))/((α + 4)^3 sqrt((γ + 4)/(α + 4))) + (3 (γ + 4)^2)/(4 (α + 4)^4 ((γ + 4)/(α + 

4))^(3/2)) 

-1.44076 - (3 (-2 + 4))/((0.5 + 4)^3 sqrt((-2 + 4)/(0.5 + 4))) + (3 (-2 + 4)^2)/(4 (0.5 + 

4)^4 ((-2 + 4)/(0.5 + 4))^(3/2)) 

Input interpretation 

 

 
 

 

Result 

 
 

Repeating decimal 

 
-1.51483407 

 

That is: 

log(5/(-8 + 3 sqrt(2) + 6 e - 7 e^2 + 4 π + 5 π^2)) 

Input 

 

 

 

Decimal approximation 

 

-1.51483407286…. 
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The study of this function provides the following representations: 

 

 

Alternate forms 

 

 

 

 

 

 

 

Alternative representations 
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Series representations 

 

 

 

 

 

 

Integral representation 

 

 

From which, adding the Ramanujan class invariant 
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113 + 5 505

8
+  

105 + 5 505

8
 

3

 

we obtain: 

 

(((sqrt(((113+5sqrt(505))/8)) + sqrt(((105+5sqrt(505))/8)))))^3 exp((log(5/(-8 + 3 

sqrt(2) + 6 e - 7 e^2 + 4 π + 5 π^2)))) 

Input 

 

 

 

 

Exact result 

 

 

 

Decimal approximation 

 

255.958454659…. ≈ 256 

 

 

The study of this function provides the following representations: 
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Alternate forms 

 

 

 

 

 

 

 

 

Expanded form 
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Alternative representations 
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Integral representation 

 

 

And again, subtracting 5: 

 

(((sqrt(((113+5sqrt(505))/8)) + sqrt(((105+5sqrt(505))/8)))))^3 exp((log(5/(-8 + 3 

sqrt(2) + 6 e - 7 e^2 + 4 π + 5 π^2))))-5 

Input 
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Exact result 

 

 

 

Decimal approximation 

 

250.958454659…. 

 

The study of this function provides the following representations: 

 

Alternate forms 
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Expanded form 

 

 

 

 

Alternative representations 
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Integral representation 

 

 

 

Thence, considering the result in GeV and converting in Kg, we obtain: 
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Input interpretation 

 

 
 

 

Result 

 
4.474*10

-25
   result that is very near to the value of the possible mass of a DM particle 

equal to 250 GeV = 4.457×10
-25

 kg 

 

From the previous expression, we obtain also: 

(1/4*(((((sqrt(((113+5sqrt(505))/8)) + sqrt(((105+5sqrt(505))/8)))))^3 exp((log(5/(-8 

+ 3 sqrt(2) + 6 e - 7 e^2 + 4 π + 5 π^2)))))))^2-Φ+2 

Input 

 

 

 

 
 

 

Exact result 
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Exact form 

 

 

 
 

 

Decimal approximation 

 
4096.052622976…. ≈ 4096 = 64

2
 

 

 

 

The study of this function provides the following representations: 

 

 

 

Alternate forms 
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Expanded form 

 

 

27(1/4*(((((sqrt(((113+5sqrt(505))/8)) + sqrt(((105+5sqrt(505))/8)))))^3 exp((log(5/(-

8 + 3 sqrt(2) + 6 e - 7 e^2 + 4 π + 5 π^2)))))))+1+((√(10-2√5) -2))⁄((√5-1)) 

Input 
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Exact result 

 

 

 

Decimal approximation 

 

1729.0036479923…. 

This result is very near to the mass of candidate glueball f0(1710) scalar meson. 

Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 

curve. (1728 = 8
2 

* 3
3
) The number 1728 is one less than the Hardy–Ramanujan 

number 1729  (taxicab number) 

 

The study of this function provides the following representations: 

 

 

Alternate forms 

 

 

 

https://en.wikipedia.org/wiki/J-invariant
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/1729_(number)
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Expanded form 

 

Alternative representations 
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Integral representation 

 

 

 

(27(1/4*(((((sqrt(((113+5sqrt(505))/8)) + sqrt(((105+5sqrt(505))/8)))))^3 

exp((log(5/(-8 + 3 sqrt(2) + 6 e - 7 e^2 + 4 π + 5 π^2)))))))+1+((√(10-2√5) -2))⁄((√5-

1)))^1/15 

Input 
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Exact result 

 

 

 

 

Decimal approximation 

 

1.64381545996…. ≈ δ(2) = 
𝜋2

6
= 1.644934… (trace of the instanton shape) 

 

The study of this function provides the following representations: 

 

Alternate forms 
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All 15th roots of 1 + (sqrt(10 - 2 sqrt(5)) - 2)/(sqrt(5) - 1) + (135 (1/2 sqrt(1/2 

(105 + 5 sqrt(505))) + 1/2 sqrt(1/2 (113 + 5 sqrt(505))))^3)/(4 (-8 + 3 sqrt(2) + 6 

e - 7 e^2 + 4 π + 5 π^2)) 
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Alternative representations 
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Integral representation 

 

 

From: 

Cold dark matter protohalo structure around collapse: Lagrangian cosmological 

perturbation theory versus Vlasov simulations - Shohei Saga, Atsushi Taruya, and 

Stéphane Colombi - arXiv:2111.08836v1 [astro-ph.CO] 16 Nov 2021 
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We have that: 

 

 

 

 

From the development of the following equations: 
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Considering  qx = qy = 0.04  and qz = 0 , we obtain: 

 

 

 

1/(2Pi) sin(2Pi*0.04) 

Input 

 

 
 

 

Result 

 
 

 

The study of this function provides the following representations: 

 

Alternative representations 
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Series representations 

 

 

 

 

 

 

Integral representations 

 

 

 

 

 

 

Multiple-argument formulas 
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Inverting: 

 

1/((1/(2Pi) sin(2Pi*0.04))) 

Input 

 

 
 

 

Result 

 
 

 

The study of this function provides the following representations: 

 

 

Alternative representations 
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Series representations 

 

 

 

 

 

 

Integral representations 

 

 

 

 

 

Multiple-argument formulas 
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-3/(28Pi) [cos(2Pi*0.04)+cos(2Pi*0)] sin(2Pi*0.04) 

Input 

 

 
 

 

Result 

 
 

 

The study of this function provides the following representations: 

 

 

Alternative representations 
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Series representations 
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Integral representations 

 

 

 

 

 

 

Multiple-argument formulas 
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Inverting: 

 

1/(((-3/(28Pi) [cos(2Pi*0.04)+cos(2Pi*0)] sin(2Pi*0.04)))) 

Input 

 

 
 

 

Result 

 
 

 

The study of this function provides the following representations: 

 

 

Alternative representations 

 

 

 

 

 

 

 

Series representations 

 



82 
 

 

 

 

 

 

 

Integral representations 
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Multiple-argument formulas 

 

 

 

 

 

 

 

From: 

 

1/(2520Pi) ((((78 cos(2Pi*0.04)(cos(2Pi*0.04)+1*cos(2Pi*0))+160 cos(2Pi*0.04) 

cos(2Pi*0)-3 cos(4Pi*0.04) – 3 cos(4Pi*0) + 75(1+1)))))*sin(2Pi*0.04) 

Input 
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Result 

 
 

 

The study of this function provides the following representations: 

 

Alternative representations 
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Series representations 
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Integral representations 
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Multiple-argument formulas 
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Inverting: 

 

1/(((1/(2520Pi) ((((78 cos(2Pi*0.04)(cos(2Pi*0.04)+1*cos(2Pi*0))+160 

cos(2Pi*0.04) cos(2Pi*0)-3 cos(4Pi*0.04) – 3 cos(4Pi*0) + 

75(1+1)))))*sin(2Pi*0.04)))) 

Input 

 

 
 

Result 

 
 

 

The study of this function provides the following representations: 

 

Alternative representations 
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Series representations 

 

 

 



90 
 

 

 

 

 

Integral representations 
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Multiple-argument formulas 
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From: 

 

 

-1/(7761600Pi) 

[cos(2Pi*0)((4242cos(4Pi*0.04)+28550cos(4Pi*0.04)+208850+57015+89166))+60c

os(2Pi*0.04)((6010cos(2Pi*0.04)cos(2Pi*0)+1274cos(4Pi*0.04)+1274cos(4Pi*0)+20

39(1+1))+2cos(2Pi*0.04)((2121cos(4Pi*0.04)-

9303cos(4Pi*0.04)+14275cos(4Pi*0)+33159+104425+44583))-

9303cos(6Pi*0)]sin(2Pi*0.04) 

 

We dividing the expression and perform the calculations. 

 

-1/(7761600Pi) 

[383766.85+60cos(2Pi*0.04)(6010cos(2Pi*0.04)+1274cos(4Pi*0.04)+1274+2039(1+

1))+2cos(2Pi*0.04)190148.37-9303]sin(2Pi*0.04) 

Input interpretation 

 

 
 

 

Result 

 
 

 

The study of this function provides the following representations: 
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Alternative representations 
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Series representations 
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Multiple-argument formulas 
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Inverting: 

 

1/((-1/(7761600Pi) 

[383766.85+60cos(2Pi*0.04)(6010cos(2Pi*0.04)+1274cos(4Pi*0.04)+1274+2039(1+

1))+2cos(2Pi*0.04)190148.37-9303]sin(2Pi*0.04))) 

Input interpretation 

 

 
 

 

Result 

 
 

The study of this function provides the following representations: 

 

Alternative representations 
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Series representations 
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Integral representations 
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Multiple-argument formulas 
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From the analysis of the following final equation: 

 

 

 

We divide the expression as above and perform the calculations 

 

1/(36793476720000Pi) 

Input 

 

 
 

 

Decimal approximation 

 
 

895050 cos(4Pi*0.04) (181296* cos(2Pi*0.04)+ 

41657(1+1))+560226137900cos(2Pi*0.04) cos(4Pi*0.04) + 

560226137900cos(2Pi*0.04) cos(2Pi*0.04) 

Input 
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Result 

 
 

 

594423768510cos(2Pi*0.04) cos(2Pi*0.04)-18642271230cos(2Pi*0.04) 

cos(6Pi*0.04)+57401651835cos(4Pi(0.04-0.04)) + 57401651835cos(4Pi(0.04+0.04)) 

+ 1006179766020cos(2Pi*0.04) cos(2Pi*0.04) 

Input 

 

 
 

 

Result 

 
                               

 

106526974554cos(2Pi*0.04) cos(2Pi*0.04)-6828912090cos(6Pi*0.04) cos(2Pi*0.04) 

+ 1006179766020 cos(2Pi*0.04) 

Input 

 

 
 

 

Result 
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57401651835cos(4Pi(0.04-0.04)) + 594423768510 cos(2Pi*0.04)-18642271230 

cos(2Pi*0.04) 

Input 

 

 
 

 

Result 

 
 

 

57401651835 cos(4Pi(0.04+0.04)) + 106526974554 cos(2Pi*0.04) - 

6828912090cos(6Pi*0.04)+46659033850cos(4Pi(0.04-0.04)) + 46659033850 

cos(4Pi(0.04+0.04)) + 503168866200cos(2Pi*0.04) 

Input 

 

 
 

 

Result 

 
 

 

-54358176600cos(6Pi*0.04) + 503168866200 cos(2Pi*0.04) - 

54358176600cos(2Pi*0.04)+ 877320054000 cos(2Pi*0.04) + 115709716980 

cos(4Pi*0.04) - 35064073044cos(4Pi*0.04) 

Input 

 

 
 

 

Result 
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-1607701095 cos(8Pi*0.04) + 241408089450 cos(4Pi*0.04) + 115709716980 - 

35064073044+ 241408089450- 1607701095+ 546975 (940700+ 443058) + 171045 + 

21 (8145+ 21098) 

Input 

 

 
 

 

Result 

 
 

 

Now, from the all results of the various expressions that we have obtained, after some 

calculations, we obtain, in conclusion: 

 

 

1/(36793476720000Pi) 

[1.204161*10^12+1.576608*10^12+1.069686*10^12+6.150939*10^11+6.879806*1

0^11+1.315513*10^12+1.288014*10^12] (sin(2Pi*0.04)) 

Input interpretation 

 

 
 

 

Result 

 
 

Inverting: 

 

1/((1/(36793476720000Pi) 

[1.204161*10^12+1.576608*10^12+1.069686*10^12+6.150939*10^11+6.879806*1

0^11+1.315513*10^12+1.288014*10^12] (sin(2Pi*0.04)))) 
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Input interpretation 

 

 
 

 

Result 

 
 

From the following algebraic sum of the various above results, we obtain: 

25.2651  -  59.8928 + 71.0471372  -  67.294047719 + 59.9191 = 29.044489481 

and 

(25.2651  +  59.8928 + 71.0471372  +  67.294047719 + 59.9191) = 283.418184919 

 

Subtracting the two sums (considering in GeV and converting in Kg), we obtain: 

 

((((25.2651  +  59.8928 + 71.0471372  +  67.294047719 + 59.9191)-(25.2651  -  

59.8928 + 71.0471372  -  67.294047719 + 59.9191)))) GeV = kg 

Input interpretation 

 
 

 

Result 

 
4.5346*10

-25
 kg  result that is very near to the value of the possible mass of a DM 

particle equal to 250 GeV = 4.457×10
-25

 kg 
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Furthermore, from the first sum, we obtain also: 

 

47/(25.2651  -  59.8928 + 71.0471372  -  67.294047719 + 59.9191) 

where 47 is a Lucas number 

Input interpretation 

 

 
 

 

Result 

 
1.6182071311925….. result that is a very good approximation to the value of the 

golden ratio 1.618033988749... 
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Mathematical connections with some sectors of String Theory 

 

 

Observations  

 

 

We note that, from the number 8, we obtain as follows: 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 

 
 

 

We notice how from the numbers 8 and 2 we get 64, 1024, 4096 and 8192, and that 8 

is the fundamental number. In fact 8
2
 = 64, 8

3
 = 512, 8

4
 = 4096. We define it 

"fundamental number", since 8 is a Fibonacci number, which by rule, divided by the 

previous one, which is 5, gives 1.6 , a value that tends to the golden ratio, as for all 

numbers in the Fibonacci sequence 
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“Golden” Range  

 

Finally we note how 8
2
 = 64, multiplied by 27, to which we add 1, is equal to 1729, 

the so-called "Hardy-Ramanujan number". Then taking the 15th root of 1729, we 

obtain a value close to δ(2) that 1.6438 ..., which, in turn, is included in the range of 

what we call "golden numbers". Furthermore for all the results very near to 1728 or 

1729, adding 64 = 8
2
, one obtain values about equal to 1792 or 1793. These are 

values almost equal to the Planck multipole spectrum frequency 1792.35 and to the 

hypothetical Gluino mass 

 

Appendix 

 

From:  A. Sagnotti – AstronomiAmo, 23.04.2020 



109 
 

In the above figure, it is said that: “why a given shape of the extra dimensions? 

Crucial, it determines the predictions for α”.  

We propose that whatever shape the compactified dimensions are, their geometry 

must be based on the values of the golden ratio and δ(2), (the latter connected to 1728 

or 1729, whose fifteenth root provides an excellent approximation to the above 

mentioned value) which are recurrent as solutions of the equations that we are going 

to develop. It is important to specify that the initial conditions are always values 

belonging to a fundamental chapter of the work of S. Ramanujan "Modular equations 

and Appoximations to Pi" (see references). These values are some multiples of 8 (64 

and 4096), 276, which added to 4096, is equal to 4372, and finally e
π√22 

 

We have, in certain cases, the following connections: 

 

 

Fig. 1 

  

 Fig. 2 
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Fig. 3 

Stringscape - a small part of the string-theory landscape showing the new de Sitter solution as a local 

minimum of the energy (vertical axis). The global minimum occurs at the infinite size of the extra 

dimensions on the extreme right of the figure. 

 

 

 

  Fig. 4 
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With regard the Fig. 4 the points of arrival and departure on the right-hand side of the 

picture are equally spaced and given by the following equation: 

 

                                 

 

we obtain: 

2Pi/(ln(2)) 

Input: 

 

 

Exact result: 

 

 

 

Decimal approximation: 

 

9.06472028365…. 

 

The study of this function provides the following representations: 

 

Alternative representations: 
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Series representations: 

 

 

 

 

 

 

 

Integral representations: 
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From which: 

(2Pi/(ln(2)))*(1/12 π log(2)) 

 

Input: 

 

 

 

Exact result: 

 

 

 

Decimal approximation: 

 

1.6449340668…. = δ(2) = 
𝜋2

6
= 1.644934… 
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From: 

Modular equations and approximations to 𝝅 - Srinivasa Ramanujan 

Quarterly Journal of Mathematics, XLV, 1914, 350 – 372 

We have that: 
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We note that, with regard 4372, we can to obtain the following results: 

27((4372)^1/2-2-1/2(((√(10-2√5) -2))⁄((√5-1))))+φ 

Input 

 

 

 
 

Result 

 

 
 

 

Decimal approximation 

 
1729.0526944…. 

 

This result is very near to the mass of candidate glueball f0(1710) scalar meson. 

Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 

curve. (1728 = 8
2 

* 3
3
) The number 1728 is one less than the Hardy–Ramanujan 

number 1729  (taxicab number) 

 

 

The study of this function provides the following representations: 

 

Alternate forms 

 

 

 

 

 

https://en.wikipedia.org/wiki/J-invariant
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/1729_(number)
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Minimal polynomial 

 

 

Expanded forms 

 

 

 

 

Series representations 
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Or: 

 

27((4096+276)^1/2-2-1/2(((√(10-2√5) -2))⁄((√5-1))))+φ 
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Input 

 

 

 

 

Result 

 

 

 

Decimal approximation 

 

1729.0526944…. as above 

 

The study of this function provides the following representations: 

 

Alternate forms 
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Minimal polynomial 

 

 

Expanded forms 

 

 

 

 

Series representations 
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From which: 

(27((4372)^1/2-2-1/2(((√(10-2√5) -2))⁄((√5-1))))+φ)^1/15 

Input 

 

 

 

 

Exact result 

 

 

 

Decimal approximation 

 

1.64381856858…. ≈ δ(2) = 
𝜋2

6
= 1.644934… 

 

The study of this function provides the following representations: 

 

Alternate forms 
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Minimal polynomial 

 

 

Expanded forms 

 

 

 

 

All 15th roots of ϕ + 27 (-2 + 2 sqrt(1093) - (sqrt(10 - 2 sqrt(5)) - 2)/(2 (sqrt(5) - 

1))) 
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Series representations 

 

 



124 
 

 

 

 

 

Integral representation 
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From: 

An Update on Brane Supersymmetry Breaking 

J. Mourad and A. Sagnotti - arXiv:1711.11494v1 [hep-th] 30 Nov 2017 

 

 

From the following vacuum equations: 

 

            
 

       
  

 

              
 

 

we have obtained, from the results almost equals of the equations, putting 

 

  instead of  

                                         
a new possible mathematical connection between the two exponentials. Thence, also 

the values concerning p, C, βE and 𝜙 correspond to the exponents of e (i.e. of exp). 

Thence we obtain for p = 5 and βE = 1/2: 

 

𝑒−6𝐶+𝜙 = 4096𝑒−𝜋 18  
 

Therefore, with respect to the exponentials of the vacuum equations, the Ramanujan’s 

exponential has a coefficient of 4096 which is equal to 64
2
, while -6C+𝜙 is equal to -

𝜋 18. From this it follows that it is possible to establish mathematically, the dilaton 

value. 
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For 

 

exp((-Pi*sqrt(18))   we obtain: 

 

Input: 

 

Exact result: 

 

Decimal approximation: 

 

1.6272016… * 10
-6

 

 

 

The study of this function provides the following representations: 

 

Property: 

 

Series representations: 
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Now, we have the following calculations: 

 

 

                                             𝑒−6𝐶+𝜙 = 4096𝑒−𝜋 18   

 

 

                                         𝑒−𝜋 18  = 1.6272016… * 10^-6 

 

from which: 

                            

                                     
1

4096
𝑒−6𝐶+𝜙  = 1.6272016… * 10^-6 

 

 

                  0.000244140625  𝑒−6𝐶+𝜙  = 𝑒−𝜋 18  = 1.6272016… * 10^-6 

 

 

 

Now: 

 

                       ln 𝑒−𝜋 18 = −13.328648814475 = −𝜋 18  

 

 

 

 

And: 

 

(1.6272016* 10^-6) *1/ (0.000244140625) 

 

 

 

 

Input interpretation: 

 

 

 

Result: 

 

 

0.006665017... 
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Thence: 

 

                                   0.000244140625  𝑒−6𝐶+𝜙  = 𝑒−𝜋 18   

 

 

Dividing both sides by 0.000244140625, we obtain: 

 

 

                          
0.000244140625

0.000244140625
𝑒−6𝐶+𝜙  = 

1

0.000244140625
𝑒−𝜋 18   

 

                                      

                            𝑒−6𝐶+𝜙  = 0.0066650177536 

 

 

((((exp((-Pi*sqrt(18)))))))*1/0.000244140625 

 

Input interpretation: 

 

 

Result: 

 

0.00666501785… 

 

Series representations: 
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Now: 

 

 

                                          𝑒−6𝐶+𝜙  = 0.0066650177536 

 

                                          = 

 

                                            
 

                                            = 0.00666501785… 

 

From: 

ln(0.00666501784619) 

Input interpretation: 

 

 

Result: 

 

-5.010882647757… 
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Alternative representations: 

 

 

 

 

Series representations: 

 

 

 

 

Integral representation: 

 

 

In conclusion: 

                                   −6𝐶 + 𝜙 = −5.010882647757…  

 

and for C = 1, we obtain: 
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𝜙 = −5.010882647757 + 6 = 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 

 

Note that the values of ns (spectral index) 0.965, of the average of the Omega mesons 

Regge slope 0.987428571 and of the dilaton 0.989117352243, are also connected to 

the following two Rogers-Ramanujan continued fractions: 

  

 

 

 

(http://www.bitman.name/math/article/102/109/) 

 

Also performing the 512
th
 root of the inverse value of the Pion meson rest mass 

139.57, we obtain: 

((1/(139.57)))^1/512 

Input interpretation: 

 

 

http://www.bitman.name/math/article/102/109/
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Result: 

 

0.99040073.... result very near to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 and to 

the value of the following Rogers-Ramanujan continued fraction: 

 

 

 

 

 

From 

Properties of Nilpotent Supergravity 

E. Dudas, S. Ferrara, A. Kehagias and A. Sagnotti - arXiv:1507.07842v2 [hep-th] 14 

Sep 2015 

We have that: 
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We analyzing the following equation: 

 

 

 

We have: 

 

(M^2)/3*[1-(b/euler number * k/sqrt6) * (φ- sqrt6/k) * exp(-(k/sqrt6)(φ- sqrt6/k))]^2 

i.e. 

V = (M^2)/3*[1-(b/euler number * k/sqrt6) * (φ- sqrt6/k) * exp(-(k/sqrt6)(φ- 

sqrt6/k))]^2 

For k = 2  and  φ = 0.9991104684, that is the value of the scalar field that is equal to 

the value of the following Rogers-Ramanujan continued fraction: 

 

we obtain: 

V = (M^2)/3*[1-(b/euler number * 2/sqrt6) * (0.9991104684- sqrt6/2) * exp(-

(2/sqrt6)(0.9991104684- sqrt6/2))]^2 
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Input interpretation: 

 

 

 

Result: 

 

 

Solutions: 

 

 

Alternate forms: 

 

 

 

 

 

 

 

Expanded form: 
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Alternate form assuming b, M, and V are positive: 

 

Alternate form assuming b, M, and V are real: 

 

Derivative: 

 

 

Implicit derivatives 
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Global minimum: 

 

 

 

Global minima: 

 

 

 

 

From: 
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we obtain:  

 

(225.913 (-0.054323 M^2 + 6.58545×10^-10 sqrt(M^4)))/M^2 

Input interpretation: 

 

 

Result: 

 

Plots: 

 

 

 

Alternate form assuming M is real: 

 

-12.2723  result very near to the black hole entropy value 12.1904 = ln(196884) 
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The study of this function provides the following representations: 

 

Alternate forms: 

 

 

 

 

Expanded form: 

 

 

Property as a function: 

Parity 

 

Series expansion at M = 0: 

 

Series expansion at M = ∞: 
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Derivative: 

 

Indefinite integral: 

 

 

 

Global maximum: 

 

 

Global minimum: 

 

 

Limit: 
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Definite integral after subtraction of diverging parts: 

 

 

From  b that is equal to 

 

 

 

From: 

 

 

we obtain: 

 

1/3 (0.0814845 ((225.913 (-0.054323 M^2 + 6.58545×10^-10 sqrt(M^4)))/M^2 ) + 

1)^2 M^2 

Input interpretation: 

 

 

 

Result: 
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Plots:    (possible mathematical connection with an open string) 

 

M = -0.5;  M = 0.2 

 

 

 

(possible mathematical connection with an open string) 

M = 2 ;  M = 3 

 

Root: 

 

Property as a function: 

Parity 
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Series expansion at M = 0: 

 

 

Series expansion at M = ∞: 

 

 

Definite integral after subtraction of diverging parts: 

 

 

 

For M = - 0.5 ,  we obtain: 

 

 

 

1/3 (0.0814845 ((225.913 (-0.054323 (-0.5)^2 + 6.58545×10^-10 sqrt((-0.5)^4)))/(-

0.5)^2 ) + 1)^2 * (-0.5^2) 
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Input interpretation: 

 

 

 

Result: 

 

-4.38851344947*10
-16

 

 

 

For M = 0.2: 

 

 

1/3 (0.0814845 ((225.913 (-0.054323 0.2^2 + 6.58545×10^-10 sqrt(0.2^4)))/0.2^2 ) + 

1)^2 0.2^2 

Input interpretation: 
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Result: 

 

7.021621519159*10
-17

 

 

 

For M = 3: 

 

 

1/3 (0.0814845 ((225.913 (-0.054323 3^2 + 6.58545×10^-10 sqrt(3^4)))/3^2 ) + 1)^2 

3^2 

Input interpretation: 

 

 

Result: 

 

1.57986484181*10
-14

 

 

 

For M = 2: 
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1/3 (0.0814845 ((225.913 (-0.054323 2^2 + 6.58545×10^-10 sqrt(2^4)))/2^2 ) + 1)^2 

2^2 

 

Input interpretation: 

 

 

 

Result: 

 

 

7.021621519*10
-15

  

 

From the four results 

7.021621519*10^-15 ;  1.57986484181*10^-14 ;  7.021621519159*10^-17 ; 

-4.38851344947*10^-16 

 

we obtain, after some calculations: 

 

sqrt[1/(2Pi)(7.021621519*10^-15 + 1.57986484181*10^-14 +7.021621519*10^-17 -

4.38851344947*10^-16)] 
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Input interpretation: 

 

 

 

Result: 

 

5.9776991059*10
-8

  result very near to the Planck's electric flow 5.975498 × 10
−8

 that 

is equal to the following formula: 

 

 

We note that: 

1/55*(([(((1/[(7.021621519*10^-15 + 1.57986484181*10^-14 +7.021621519*10^-17 

-4.38851344947*10^-16)])))^1/7]-((log^(5/8)(2))/(2 2^(1/8) 3^(1/4) e log^(3/2)(3))))) 

Input interpretation: 

 

 

 
 

Result: 

 
1.6181818182… result that is a very good approximation to the value of the golden 

ratio 1.618033988749... 
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From the Planck units: 

Planck Length 

 

5.729475 * 10
-35

  Lorentz-Heaviside value 

 

 

Planck’s Electric field strength 

 

1.820306 * 10
61

 V*m  Lorentz-Heaviside value 

 

Planck’s Electric flux 

 

5.975498*10
-8

 V*m  Lorentz-Heaviside value 

 

 

Planck’s Electric potential 

 

1.042940*10
27

 V  Lorentz-Heaviside value 
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Relationship between Planck’s Electric Flux and  Planck’s Electric Potential 

 

EP * lP  = (1.820306 * 10
61

) * 5.729475 * 10
-35

 

Input interpretation: 

 

 
 

Result: 

 
 

Scientific notation: 

 
 

1.042939771935*10
27

 ≈ 1.042940*10
27

 

Or:   

EP * lP
2
 / lP  = (5.975498*10

-8
)*1/(5.729475 * 10

-35
) 

Input interpretation: 

 

 
 

 

 

Result: 

 
1.042939885417*10

27
 ≈ 1.042940*10

27
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