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In this research thesis, we have analyzed a fundamental modular equation for an 
initial theoretical framework concerning the motivations of the mathematical 
connections that are obtained between various formulas of Ramanujan's mathematics 
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Introduction  

 

 “In the work of Ramanujan, the number 24 appears repeatedly. This is an example of what 
mathematicians call magic numbers, which continually appear, where we least expect them, for 
reasons that no one understands. Miraculously, Ramanujan's function also appears in string theory. 
The number 24 appearing in Ramanujan's function is also the origin of the miraculous 
cancellations occurring in string theory. In string theory, each of the 24 modes in the Ramanujan 
function corresponds to a physical vibration of the string. Whenever the string executes its complex 
motions in space-time by splitting and recombining, a large number of highly sophisticated 
mathematical identities must be satisfied. These are precisely the mathematical identities 
discovered by Ramanujan. (Since physicists add two more dimensions when they count the total 
number of vibrations appearing in a relativistic theory, this means that space-time must have 24 + 
2 = 26 space-time dimensions.)” 

“When the Ramanujan function is generalized, the number 24 is replaced by the number 8. Thus the 
critical number for the superstring is 8 + 2, or 10. This is the origin of the tenth dimension. The 
string vibrates in ten dimensions because it requires these generalized Ramanujan functions in 
order to remain self-consistent. In other words, physicists have not the slightest understanding of 
why ten and 26 dimensions are singled out as the dimension of the string. It's as though there is 
some kind of deep numerology being manifested in these functions that no one understands. It is 
precisely these magic numbers appearing in the elliptic modular function that determines the 
dimension of space-time to be ten.” 

 (Michio Kaku, Hyperspace: A Scientific Odyssey Through Parallel Universes, Time Warps, 
and the Tenth Dimension) 
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Now, from the paper “Modular equation and approximations to π” of Srinivasa 
Ramanujan, we analyze the following formula: 

 

[((1+sqrt5)/2)  ((3+sqrt13)/2)]^1/4 (((sqrt((9+65^0.5)/8)+sqrt((1+65^0.5)/8))))^1/2 

 

Input: 

 

Exact result: 

 

 
Decimal approximation: 

 

2.41587194618… 

Alternate forms: 

 

 

 

Minimal polynomial: 
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From which we calculate, squaring the two terms (1+√5)/2  and  (3+√13)/2 and 
putting 1/24 instead of 8 that multiplied the two terms 9+√65  and 1+√65, we obtain: 

  

[((1+sqrt5)/2)^2  ((3+sqrt13)/2)^2]^1/4 
(((sqrt((9+65^0.5)/24)+sqrt((1+65^0.5)/24))))^1/2 

Input: 

 

 
Exact result: 

 

Decimal approximation: 

 

2.791002819266… 

Alternate forms: 

 

 

 

Minimal polynomial: 

 

 

Now, performing the square root of the previous expression, we obtain: 
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From 

 [((1+sqrt5)/2)  ((3+sqrt13)/2)]^1/4 (((sqrt((9+65^0.5)/8)+sqrt((1+65^0.5)/8))))^1/2 

multiplying by 1/3, the following terms within the roots, (1+√5)/2, (3+√13)/2,  9+√65  
and 1+√65,  we obtain: 

[(1/3(((1+sqrt5)/2)  ((3+sqrt13)/2)))]^1/4 
(((sqrt(1/3(9+65^0.5)/8)+sqrt(1/3(1+65^0.5)/8))))^1/2 

Input: 

 

Exact result: 

 

Decimal approximation: 

 

1.394804318458… 

Alternate forms: 

 

 

 

Minimal polynomial: 
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Or, equivalently: 

[(1/3(((1+sqrt5)/2)  ((3+sqrt13)/2)))]^1/4 
(((sqrt(1/24(9+65^0.5))+sqrt(1/24(1+65^0.5)))))^1/2 

Input: 

 

Exact result: 

 

Decimal approximation: 

 

1.39480431845… 

Alternate forms: 

 

 

 

Minimal polynomial: 
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Note that: 

1/10^27*sqrt(((((([((1+sqrt5)/2)^2  ((3+sqrt13)/2)^2]^1/4 
(((sqrt((9+65^0.5)/24)+sqrt((1+65^0.5)/24))))^1/2)))))) 

Input: 

 

Exact result: 

 

Decimal approximation: 

 

1.6706294679…*10-27 result very near to the value of the formula:             

 

𝑚௣ᇱ = 2 ×
ఎ

ோ
𝑚௉ = 1.6714213 × 10ିଶ଻ kg             

 
that is the holographic proton mass (N. Haramein) that we have obtained performing 
the square root of the expression and multiplying by 10-27 (this result is a sub-multiple 
of a “golden number” 1.6706294679...) 
 

Alternate forms: 
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Furthermore, we obtain: 

a) [(1/3(((1+sqrt5)/2)  ((3+sqrt13)/2)))]^1/4 
(((sqrt(1/x(9+65^0.5))+sqrt(1/x(1+65^0.5)))))^1/2 =1.39480431845 

 

Input interpretation: 

 

 
Result: 

 

Plot: 

 

 
Solution: 

 

24  

This value is linked to the "Ramanujan function" (an elliptic modular function that 
satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to 
the physical vibrations of a bosonic string. 
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And 

b) [(1/3(((x))  ((3+sqrt13)/2)))]^1/4 
(((sqrt(1/24(9+65^0.5))+sqrt(1/24(1+65^0.5)))))^1/2 =1.39480431845 

 

Input interpretation: 

 

Result: 

 

Plot: 

 

 
Alternate forms: 
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Alternate form assuming x is positive: 

 

 
Solution: 

 

1.61803398871 result that is the value of the golden ratio  
 

 

From the following Ramanujan expression: 

 

for n = 65, calculating the right hand side, we obtain: 

e^(Pi*sqrt65)-24+276*e^(-Pi*sqrt65) 

Input: 

 

Exact result: 

 

Decimal approximation: 

 

9.998936958…*1010 

Property: 

 

Alternate form: 
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Series representations: 

 

 

 

 
 

From this result, performing the ln, we obtain: 

ln(((e^(Pi*sqrt65)-24+276*e^(-Pi*sqrt65)))) 

Input: 

 

 

 
Exact result: 

 

Decimal approximation: 

 

25.328329713… 
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Alternate form: 

 

 
Alternative representations: 

 

 

 

 
Series representations: 

 

 

 

 
Integral representations: 
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From the result obtained, we subtract the value of the above expression: 

 

that is equal to 1.394804318 and obtain: 

ln(((e^(Pi*sqrt65)-24+276*e^(-Pi*sqrt65))))-1.394804318 

Input interpretation: 

 

 

 
Result: 

 

23.933525395… result very near to the black hole entropy 23.9078  
 
(From: Three-dimensional AdS gravity and extremal CFTs at c = 8m - 
https://arxiv.org/abs/0708.3386) 
 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 

 

 

 
 

Or, subtracting π1/4 : 

ln(((e^(Pi*sqrt65)-24+276*e^(-Pi*sqrt65))))-(Pi)^1/4 

Input: 
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Exact result: 

 

Decimal approximation: 

 

23.99699434… ≈ 24  

This value is linked to the "Ramanujan function" (an elliptic modular function that 
satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to 
the physical vibrations of a bosonic string. 

 

Alternate form: 

 

 
Alternative representations: 

 

 

 

 
 
 
Series representations: 
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Integral representations: 

 

 

 

 

From the previous expression, we obtain: 

 

a) ln(((x^(Pi*sqrt65)-24+276*x^(-Pi*sqrt65)))) = 25.328329713162 

 
Input interpretation: 

 

 

Result: 
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Plot: 

 

 
Real solutions: 

 

 

2.718281828459017 = e 

Solutions: 

 

 

 

And: 

b) ln(((e^(x*sqrt65)-24+276*e^(-x*sqrt65)))) = 25.328329713162 

 

Input interpretation: 

 

 

Result: 
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Plot: 

 

 
Real solutions: 

 

 

3.141592653589760 = π 

Solutions: 

 

 

 

 

 

 

c) ln(((e^(Pi*sqrt65)-3x+276*e^(-Pi*sqrt65)))) = 25.328329713162 

 
Input interpretation: 

 

 

Result: 
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Plot: 

 

Alternate form assuming x is positive: 

 

 
Solution: 

 

8   

Note that when the Ramanujan function is generalized, 24 is replaced by 8 (8 + 2 = 
10) for fermionic strings 

 

Integer solution: 

 

 

 

From the first expression 

 

 

we obtain: 

[((1+sqrt5)/2)  ((3+sqrt13)/2)]^1/4 (((sqrt((9+65^0.5)/x)+sqrt((1+65^0.5)/x))))^1/2 = 
2.4158719461868 



20 
 

Input interpretation: 

 

Result: 

 

Plot: 

 

Solution: 

 

Integer solution: 

 

8  
 

Note that when the Ramanujan function is generalized, 24 is replaced by 8 (8 + 2 = 
10) for fermionic strings 
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and: 

[((1+sqrt5)/2)  ((3+sqrt13)/2)]^1/4 (((sqrt((9+65^0.5)/(x-2))+sqrt((1+65^0.5)/(x-
2)))))^1/2 = 2.4158719461868 

Input interpretation: 

 

Result: 

 

Plot: 

 

Solution: 

 

Integer solution: 

 

10 (dimensions number in Superstring theory) 
 

[((1+sqrt5)/2)  ((3+sqrt13)/2)]^1/4 
(((sqrt((9+65^0.5)/(x*1/3))+sqrt((1+65^0.5)/(x*1/3)))))^1/2 = 2.4158719461868 

Input interpretation: 
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Result: 

 

Plot: 

 

Solution: 

 

Integer solution: 

 

24  

This value is linked to the "Ramanujan function" (an elliptic modular function that 
satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to 
the physical vibrations of a bosonic string. 

 

 

 
[((1+sqrt5)/2)  ((3+sqrt13)/2)]^1/4 ((((sqrt((9+65^0.5)/((x*1/3)-
2/3)))+sqrt((1+65^0.5)/((x*1/3)-2/3)))))^1/2 = 2.4158719461868 

Input interpretation: 
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Result: 

 

 

Plot: 

 

Solution: 

 

26 (dimensions number in bosonic string theory) 
 

From the previous Ramanujan expression 

 

we have: 

 (((e^(Pi*sqrt65)-24+276*e^(-Pi*sqrt65))))^1/4 - 18 + Pi 

Input: 

 

Exact result: 

 



24 
 

 
Decimal approximation: 

 

547.4679724479… result practically equal to the rest mass of Eta meson 547.862 that 
we have obtained performing the 4th root, subtracting 18, that is a Lucas number 
(linked to golden ratio), and adding π  

 

Alternate forms: 

 

 

 
Series representations: 
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From the initial formula 

 

we have also: 

((((([((1+sqrt5)/2)  ((3+sqrt13)/2)]^1/4 
(((sqrt((9+65^0.5)/8)+sqrt((1+65^0.5)/8))))^1/2)))))^6-64+golden ratio^2 

Input: 

 

 

Exact result: 

 

Decimal approximation: 

 

137.4304322…  

This result is very near to the inverse of fine-structure constant 137,035 that we have 
obtained subtracting 64 = 82 and adding the square of golden ratio 

 

Alternate forms: 

 

 

 

Minimal polynomial: 
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((((([((1+sqrt5)/2)  ((3+sqrt13)/2)]^1/4 
(((sqrt((9+65^0.5)/8)+sqrt((1+65^0.5)/8))))^1/2)))))^6-76+golden ratio^2 

Input: 

 

 

Exact result: 

 

Decimal approximation: 

 

125.4304322089… result very near to the dilaton mass calculated as a type of Higgs 
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV, that we have 
obtained subtracting 76, that is a Lucas number, and adding the square of golden ratio 

 

Alternate forms: 

 

 

 

Minimal polynomial: 
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We have also: 

((((([((1+sqrt5)/2)  ((3+sqrt13)/2)]^1/4 
(((sqrt((9+65^0.5)/8)+sqrt((1+65^0.5)/8))))^1/2)))))^6-64+Pi+golden ratio 

Input: 

 

 

Exact result: 

 

Decimal approximation: 

 

139.57202486… result practically equal to the rest mass of  Pion meson 139.57 MeV 
that we have obtained 64 = 82 and adding π and the golden ratio 
 

Property: 

 

Alternate forms: 
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(((1/ sqrt(((([((1+sqrt5)/2)  ((3+sqrt13)/2)]^1/4 
(((sqrt((9+65^0.5)/8)+sqrt((1+65^0.5)/8))))^1/2)))))))^1/496 

Input: 

 

 
Exact result: 

 

Decimal approximation: 

 

0.9991112215… result very near to the value of the following Rogers-Ramanujan 
continued fraction: 
  

 
 
 

and to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 (see Observations for this value).  

 

Alternate forms: 
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All 496th roots of (2/(1/2 sqrt(1/2 (1 + sqrt(65))) + 1/2 sqrt(1/2 (9 + 
sqrt(65)))))^(1/4)/((1 + sqrt(5)) (3 + sqrt(13)))^(1/8): 

 

 

 

 

 

 

Where 496 = 31*8*2. We note that 31 is a twin prime number (29-31) and 29 is a 
Lucas and prime number. Furthermore 496 is the dimension of the Lie group E8 x E8, 
fundamental in the heterotic string theory. 
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Observations 

 

DILATON VALUE CALCULATIONS 

from: 

Modular equations and approximations to 𝝅 - Srinivasa Ramanujan 
Quarterly Journal of Mathematics, XLV, 1914, 350 – 372 

We have that: 
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From: 

An Update on Brane Supersymmetry Breaking 
J. Mourad and A. Sagnotti - arXiv:1711.11494v1 [hep-th] 30 Nov 2017 

Now, we have that: 

From the following vacuum equations: 
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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: 
 

𝑒ି଺஼ାథ = 4096𝑒ିగ√ଵ଼ 
 
Therefore with respect to the exponential of the vacuum equation, the Ramanujan’s 
exponential has a coefficient of 4096 which is equal to 642, while -6C+𝜙 is equal to -
𝜋√18. From this it follows that it is possible to establish mathematically, the dilaton 
value. 
 
phi = -Pi*sqrt(18) + 6C,  for C = 1, we obtain: 
 
exp((-Pi*sqrt(18)) 
 
Input: 

 

 
Exact result: 

 

Decimal approximation: 

 

1.6272016… * 10-6 
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Now: 

𝑒ି଺஼ାథ = 4096𝑒ିగ√ଵ଼  
 
 

𝑒ିగ√ଵ଼ = 1.6272016… * 10-6 
 

ଵ

ସ଴ଽ଺
𝑒ି଺஼ାథ = 1.6272016… * 10-6 

 

0.000244140625  𝑒ି଺஼ାథ = 𝑒ିగ√ଵ଼ = 1.6272016… * 10-6 
 

lnቀ𝑒ିగ√ଵ଼ቁ = −13.328648814475 = −𝜋√18  

 
 
 
(1.6272016* 10^-6) *1/ (0.000244140625) 
 
Input interpretation: 

 
 
Result: 

 
0.006665017... 
 

0.000244140625  𝑒ି଺஼ାథ = 𝑒ିగ√ଵ଼  
 
Dividing both sides by 0.000244140625, we obtain: 
 

   
଴.଴଴଴ଶସସଵସ଴଺ଶହ

଴.଴଴଴ଶସସଵସ଴଺ଶହ
𝑒ି଺஼ାథ = 

ଵ

଴.଴଴଴ଶସସଵସ଴଺ଶହ
𝑒ିగ√ଵ଼  

 
𝑒ି଺஼ାథ = 0.0066650177536 
 
 
((((exp((-Pi*sqrt(18)))))))*1/0.000244140625 
 
Input interpretation: 
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Result: 

 

0.00666501785… 

 
𝑒ି଺஼ାథ = 0.0066650177536 
 

 = 
 

 
 
= 0.00666501785… 

ln(0.00666501784619) 

Input interpretation: 

 

 
Result: 

 

-5.010882647757… 

 

Now: 

 −6𝐶 + 𝜙 = −5.010882647757 …  

For C = 1, we obtain: 

𝜙 = −5.010882647757 + 6 = 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 

 

 

Note that: 
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Thence: 

 

And 

 

That are connected with 64, 128, 256, 512, 1024 and 4096 = 642 

 
(Modular equations and approximations to π - S. Ramanujan - Quarterly Journal 
of Mathematics, XLV, 1914, 350 – 372) 
 
 
 
“For this reason Ramanujan elaborated a theory of reality around Zero 
(representing absolute Reality) and Infinity (the manifold manifestations of that 
reality): their mathematical product represented all the numbers, each of which 
corresponded to individual acts of creation. For him, "the numbers and their 
mathematical ratios let us understand how everything was in harmony in the 
universe".” - (https://www.cittanuova.it/ramanujanhardy-e-il-piacere-di-scoprire/?ms=006&se=007) 
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CONCLUSIONS  
 
All the results of the most important connections are signed in blue throughout the 
drafting of the paper. We highlight as in the development of the various equations we 
use always the constants π, ϕ, 1/ϕ, the Fibonacci and Lucas numbers, linked to the 
golden ratio, that play a fundamental role in the final results of the analyzed 
expressions. 
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