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                                                         Abstract 

In this paper, we analyze a Ramanujan equation. We obtain new possible 

mathematical connections with the Cosmological Constant and some topics of String 

Theory, in particular some “shift orientifolds” equations.  
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RAMANUJAN - TWELVE LECTURES ON SUBJECTS SUGGESTED BY HIS 

LIFE AND WORK - BY G. H. HARDY - CAMBRIDGE AT THE UNIVERSITY 

PRESS  - 1940 

 

Now, we have that: 

 

 

From the left-hand side, we obtain: 

integrate1/(((1+x^2)(1+r^2x^2)(1+r^4x^2)))dx 

Indefinite integral 
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3D plot                                 (figure that can be related to a D-brane/Instanton) 

                    

 

 

 

 

Contour plot 

 

 

 

Alternate forms of the integral 
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Expanded form of the integral 

 

 

Series expansion of the integral at x=0 

 

 

Series expansion of the integral at x=∞ 

 

 

 

From the right-hand side, we obtain: 

Pi/(2(1+r+r^3+r^6+r^10)) 

Input 
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Plots                                (figures that can be related to the open strings) 

 

 

 

 

 

 

Alternate forms 

 

 

 

 

Roots 

 

 

Series expansion at r=0 
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Series expansion at r=∞ 

 

 

Derivative 

 

 

Indefinite integral 

 

 

Global maximum 

 

 

 

 

Limit 

 

 

 

Definite integral 
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Alternative representations 

 

 

 

 

 

 

 

 

Series representations 
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Integral representations 

 

 

 

 

 

 

Now, we have that 

 

 

for x = 2  and  r = 3, from the solution of the above integral, we obtain: 

 

(tan^(-1)(2) - (3 + 3^3) tan^(-1)(3*2) + 3^4 tan^(-1)(3^2*2))/((-1 + 3^2)^2 (1 + 3^2)) 

 

Input 
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Exact Result 

 

 

 

Decimal approximation 

 

0.1276200668… 

 

 

The study of this function provides the following representations: 

 

 

Alternate forms 
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Expanded form 

 

 

Alternative representations 

 

 

 

 

 

 

 

Series representations 
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Integral representations 
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Continued fraction representations 
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For r = 3, from the right-hand side of the initial expression, we obtain: 

 

 

π/(2*3^10 + 2*3^6 + 2*3^3 + 2*3 + 2) 
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Input 

 

 

 

 

Result 

 

 

 

Decimal approximation 

 

0.000026263544…. 

 

The study of this function provides the following representations: 

 

 

 

Property 

 

 

 

Alternative representations 
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Series representations 

 

 

 

 

 

 

 

Integral representations 

 

 

 

 

 

 

 

For x = 0.5  and  r = 0.8, from the solution of the integral, we obtain: 
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(tan^(-1)(0.5) - (0.8 + 0.8^3) tan^(-1)(0.8*0.5) + 0.8^4 tan^(-1)(0.8^2*0.5))/((-1 + 

0.8^2)^2 (1 + 0.8^2)) 

Input 

 

 

 

Result 

 

0.42945276…. 

 

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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Continued fraction representations 
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While, for r = 0.913 , from the right-hand side of the initial expression, we obtain: 

 

π/(2*0.913^10 + 2*0.913^6 + 2*0.913^3 + 2*0.913 + 2) 
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Input 

 

 

 

Result 

 

0.4296853832…. 

 

The study of this function provides the following representations: 

 

 

Alternative representations 
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Series representations 

 

 

 

 

 

 

Integral representations 

 

 

 

 

 

 

 

For r = 0.913, from the solution of the integral, we obtain: 
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(tan^(-1)(0.913) - (0.913 + 0.913^3) tan^(-1)(0.913*0.913) + 0.913^4 tan^(-

1)(0.913^2*0.913))/((-1 + 0.913^2)^2 (1 + 0.913^2)) 

Input 

 

 

 

Result 

 

0.565257122…. 

 

 

The study of this function provides the following representations: 

 

 

 

 

Alternative representations 
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Series representations 
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Integral representations 

 

 

 

 

 

 

Continued fraction representations 
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We have the following equation: 

x*(tan^(-1)(0.913) - (0.913 + 0.913^3) tan^(-1)(0.913*0.913) + 0.913^4 tan^(-

1)(0.913^2*0.913))/((-1 + 0.913^2)^2 (1 + 0.913^2)) = π/(2*0.913^10 + 2*0.913^6 + 

2*0.913^3 + 2*0.913 + 2) 

Input 
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Result 

 

 

Plot 

 

 

 

Alternate form 

 

 

Alternate form assuming x is real 

 

 

Solution 

 

 

Indeed: 

e^(-1 + 1/e + 2 e) π^(1 - 2 e)*(tan^(-1)(0.913) - (0.913 + 0.913^3) tan^(-

1)(0.913*0.913) + 0.913^4 tan^(-1)(0.913^2*0.913))/((-1 + 0.913^2)^2 (1 + 

0.913^2)) 

where 
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Input 

 

 

 

Result 

 

0.4296868985277…. 

 

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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Continued fraction representations 
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From which: 

1/(((e^(-1 + 1/e + 2 e) π^(1 - 2 e)*(tan^(-1)(0.913) - (0.913 + 0.913^3) tan^(-

1)(0.913*0.913) + 0.913^4 tan^(-1)(0.913^2*0.913))/((-1 + 0.913^2)^2 (1 + 

0.913^2)))))^333 ((3/91)^(3/4) π) 

 

where 

 

 

Input 

 

 

 

Result 

 

0.351606….*10
122

 ≈ ΛQ  

The observed value of ρΛ or Λ today is precisely the classical dual of its quantum 

precursor values ρQ ,  ΛQ in the quantum very early precursor vacuum UQ as 

determined by our dual equations 

 

 

 

 

The study of this function provides the following representations: 
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Alternative representations 
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Continued fraction representations 
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We obtain also, after some calculations: 

2(1/(((e^(-1 + 1/e + 2 e) π^(1 - 2 e)*(tan^(-1)(0.913) - (0.913 + 0.913^3) tan^(-

1)(0.913*0.913) + 0.913^4 tan^(-1)(0.913^2*0.913))/((-1 + 0.913^2)^2 (1 + 

0.913^2))))))^8+8 

Input 

 

 

 

 

Result 

 

1729.13…. 

 

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) 

 

 

Alternative representations 

 

 

 

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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Continued fraction representations 
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(1/27((2(1/(((e^(-1 + 1/e + 2 e) π^(1 - 2 e)*(tan^(-1)(0.913) - (0.913 + 0.913^3) tan^(-

1)(0.913*0.913) + 0.913^4 tan^(-1)(0.913^2*0.913))/((-1 + 0.913^2)^2 (1 + 

0.913^2))))))^8+8)-1))^2-Φ 

Input 

 

 

 

 
 

Result 

 
4095.99…. ≈ 4096 = 64

2
   

where 4096 and 64 are fundamental values indicated in the Ramanujan paper 

“Modular equations and Approximations to π” 

  

 

(2(1/(((e^(-1 + 1/e + 2 e) π^(1 - 2 e)*(tan^(-1)(0.913) - (0.913 + 0.913^3) tan^(-

1)(0.913*0.913) + 0.913^4 tan^(-1)(0.913^2*0.913))/((-1 + 0.913^2)^2 (1 + 

0.913^2))))))^8+8)^1/15 

Input 
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Result 

 

1.64382332388…. ≈ ζ(2) = 
𝜋2

6
= 1.644934… (trace of the instanton shape) 

 

 

From: 

Open Descendants of Z2 × Z2 Freely-Acting Orbifolds 

I. Antoniadis, G. D’Appollonio, E. Dudas and A. Sagnotti - arXiv:hep-th/9907184v1 

25 Jul 1999 

 

We have the following equation: 

 

 

We consider: 

 

((2η)/θ_4)^2 

Input 
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Result 

 

 

 

 

3D plot 

 

 

 

Contour plot 
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Series expansion at τ=0 

 

 

 

 

For τ =  θ = 0.5 : 

 

(4 η(1/2)^2)/0.5^2 

Input 

 

 

 

Exact result 

 

 

 

The study of this function provides the following representations: 

 

Series representations 
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Integral representation 

 

 

From the result 

 

we obtain: 

  

16 η(1/2)^2 

Input 

 

 

 

The study of this function provides the following representations: 

 

 

Series representations 

 

 

 



54 
 

 

 

 

 

Integral representation 

 

 

From: 

 

 

for k = 2 : 

 

32 (-1)^(1/6) (-1)^2 e^(-2 i *2 (1 + 2) π) (1 + 2*2)^(2/3) 

Input 

 

 

Exact result 
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Decimal approximation 

 

 

Polar coordinates 

 

 

Exact result 

 
 

Decimal approximation 

 
93.568567622…. 

 

The study of this function provides the following representations: 

 

Polar forms 

 

 

 

Approximate form 

 

 

Alternate forms 
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Alternative representations 

 

 

 

 

 

 

 

Series representations 
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Integral representations 

 

 

 

 

 

 

From this other equation: 

 

 

We consider: 

    

P = W = 2  ;  Qi = 8 ;   Qj = 16 ;   Ri = 16 ;   v = 1 

((2η)/θ_4)^2   =   ((2η)/θ_3)^2   =    ((2η)/θ_2)^2  =  93.5685676228117 

 

and obtain: 

1/4*1/32 [(((((32)((((32^2*2^4+(32+16*e^(2π)+16*e^(-2π))^2)*8*2))))+64*64*(16-

8)* 93.5685676228117^2+4(16+8)(16^2+16^2)* ((93.5685676228117^2-

2*16*16))(16-8)* 93.5685676228117^2)))] 
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Input  interpretation 

 

 

 

Result 

 

2.22000604….*10
11

   

 

 

The study of this function provides the following representations: 

 

 

Alternative representations 
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Series representations 

 

 



60 
 

 

 



61 
 

 

 

 

 

Integral representations 
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From which: 

1/128 [(((((32)((((32^2*2^4+(32+16*e^(2π)+16*e^(-2π))^2)*8*2))))+64*64*8* 

93.56856762^2+4(16+8)(16^2+16^2)* ((93.56856762^2-2*16*16))8* 

93.56856762^2)))]*(731 ζ(3) - 876) 

where  

 

 

Input interpretation 
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Result 

 

6.00199994…*10
11

 result almost equal to the value of Sneutrino mass as possible 

heavy Dark Matter particle ≈  6.002*10
11

 eV 

 

The study of this function provides the following representations: 

 

 

 

Alternative representations 
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Series representations 

 

 

 

 

 

 

Integral representations 
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We obtain also: 

(1/128*1/(728+1/8+π^2+2*2^(1/3)))(([(((((32)((((32^2*2^4+(32+16*e^(2π)+16*e^(-

2π))^2)*8*2))))+64*64*(16-8)* 93.568567^2+4(16+8)(16^2+16^2)* ((93.568567^2-

2*16*16))(16-8)* 93.568567^2)))])) 

Input interpretation 

 

 

 

Result 

 

2.997924….*10
8
 ≈ c = speed of light  

 

 

The study of this function provides the following representations: 
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Alternative representations 
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Integral representations 

 

 

 

 

 

 

And again, after some calculations: 

(1/2(√(√((1/128*1/(728+1/8+π^2+2*2^(1/3)))(([(((((32)((((32^2*2^4+(32+16*e^(2π)

+16*e^(-2π))^2)*8*2))))+64*64*8* 93.568567^2+4(24)(16^2+16^2)*(93.568567^2-

2*16*16)8* 93.568567^2)))]))))-2e+π-2Φ))^2-4+Φ 
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Input interpretation 

 

 

 
 

Result 

 
4096.0484…. ≈ 4096 = 64

2
 

 

 

27sqrt((1/2(√(√((1/128*1/(728+1/8+π^2+2*2^(1/3)))(([(((((32)((((32^2*2^4+(32+16

*e^(2π)+16*e^(-2π))^2)*8*2))))+4096*8* 93.56856^2+4(24)*512*(93.56856^2-

2*16*16)8*93.56856^2)))]))))-2e+π-2Φ))^2-4+Φ)+1 

 

 

Input interpretation 
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Result 

 
1729.010…. 

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) 

 

(27sqrt((1/2(√(√((1/128*1/(728+1/8+π^2+2*2^(1/3)))(([(((((32)((((32^2*16+(32+16*

e^(2π)+16*e^(-2π))^2)*16))))+4096*8* 93.56856^2+4(24)*512*(93.56856^2-

512)8*93.56856^2)))]))))-2e+π-2Φ))^2-4+Φ)+1)^1/15 

Input interpretation 

 

 

 
 

Result 

 

1.6438159…. ≈ ζ(2) = 
𝜋2

6
= 1.644934… (trace of the instanton shape) 

 

 

From the previous expression, we obtain also: 

(1/128 [(((((32)((((32^2*2^4+(32+16*e^(2π)+16*e^(-2π))^2)*16))))+4096*8* 

93.56856762^2+4(16+8)*512*((93.56856762^2-2*16*16))8*93.56856762^2)))])^11 

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 interpretation 

 

 
 

 

Result 

 
6.4549924…*10

124
 

 

From which: 

1/(-e^(2 + 2/e + π) π^(3 - 3 e) sec(e π))((1/(1/128 

[(((((32)((((32^2*2^4+(32+16*e^(2π)+16*e^(-2π))^2)*16))))+4096*8* 

93.56856762^2+4(16+8)*512*((93.56856762^2-

2*16*16))8*93.56856762^2)))])^11))^1/3 

where  

 

 

Input interpretation 

 

 

 

 

Result 

 

1.61625519…*10
-42

 

 

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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We note that the result 1.61625519…*10
-42

 is equal to the Planck's electric 

inductance : 

 

 

sqrt(((6.67408*10^-11 * 1.054571817*10^-34) / (16*π^2*(8.8541878176*10^-

12)^2*(299792458)^7))) 

Input interpretation 

 

 
 

 

Result 

 
1.61623…*10

-42
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From the initial expression, we obtain also: 

(1/128 [(((((32)((((32^2*2^4+(32+16*e^(2π)+16*e^(-2π))^2)*16))))+4096*8* 

93.56856762^2+4(16+8)*512*((93.56856762^2-

2*16*16))8*93.56856762^2)))])^11*(log(2)/(16 e^4 log^4(3))) 

Input interpretation 

 

 

 

 

Result 

 

0.35159726…*10
122

 ≈ ΛQ  

The observed value of ρΛ or Λ today is precisely the classical dual of its quantum 

precursor values ρQ ,  ΛQ in the quantum very early precursor vacuum UQ as 

determined by our dual equations. With regard the Cosmological constant, 

fundamental are the following results:  Λ = 2.846 * 10
-122

  and  ΛQ = 0.3516 * 

10
122

   (New Quantum Structure of the Space-Time - Norma G. SANCHEZ - 

arXiv:1910.13382v1 [physics.gen-ph] 28 Oct 2019) 

 

The study of this function provides the following representations: 

 

Alternative representations 
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Series representations 
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Integral representations 

 

 



79 
 

 

 

From this other equation: 

 

we consider: 

   

  

P = W = 2  ;  Qi = 8 ;   Qj = 16 ;   Ri = 16 ;  v = 1 

((η)/θ_4)^2   =   ((η)/θ_3)^2   =  46.7842838114 

 

and we obtain: 

1/128 (16(16+8)(256+256+256) 46.7842838114^2-8*16*32*8*46.7842838114^2) 

Input interpretation 
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Result 

 
4.48259934565503817885687808 × 10

6
 

 

Dividing the two results, we obtain: 

 

1/4.48259934565 × 10^6(1/128 [(((((32)((((32^2*2^4+(32+16*e^(2π)+16*e^(-

2π))^2)*16))))+64*64*8*93.56856762^2+4(16+8)512*((93.56856762^2-

2*16*16))8*93.56856762^2)))]) 

 

Input interpretation 

 

 
 

Result 

 
49524.9715….. ≈ 49525 

 

 

From the following Ramanujan taxicab numbers: 

 

 

we note that: 
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11468   ×   4   +   1010   +   1729   +   791   +   135 = 49537 

11468   ×   4   +   1010   +   1729   +   812   +   138  = 49561 

where 

(11468   ×   4   +   1010   +   1729   +   791   +   135) - 12 

Input 

 
 

Result 

 
49525 

 

Or: 

(11468   ×   4   +   1010   +   1729   +   812   +   138) - 36 

Input 

 
 

Result 

 
49525 

 

 

From the above expressions, after some calculations, we obtain: 

 

(1/4(sqrt(1/4.48259934565 × 10^6(1/128 

[(((((32)((((32^2*2^4+(32+16*e^(2π)+16*e^(-

2π))^2)*16))))+64*64*8*93.56856762^2+4(16+8)512*((93.56856762^2-

2*16*16))8*93.56856762^2)))]))+34))^2-18+Φ 
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Input interpretation 

 

 

 

 
Result 

 
4095.98254…. ≈ 4096 = 64

2
 

 

 

27*√((1/4(sqrt(1/4.48259934565 × 10^6(1/128 

[(((((32)((((32^2*2^4+(32+16*e^(2π)+16*e^(-

2π))^2)*16))))+64*64*8*93.56856762^2+4(16+8)512*((93.56856762^2-

2*16*16))8*93.56856762^2)))]))+34))^2-18+Φ)+1 

 

 

Input interpretation 
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Result 

 
1728.996317…. ≈ 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) 

 

 

(27√((1/4(sqrt(1/4.48259934565e+6(1/128 

[(((((32)((((32^2*2^4+(32+16*e^(2π)+16*e^(-

2π))^2)*16))))+64*64*8*93.56856762^2+4(16+8)512*((93.56856762^2-

2*16*16))8*93.56856762^2)))]))+34))^2-18+Φ)+1)^1/15 

Input interpretation 

 

 

 
 

 

Result 

 

1.6438149953….. ≈ ζ(2) = 
𝜋2

6
= 1.644934… (trace of the instanton shape) 

 

 

 

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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