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                                                    Abstract 

In this research thesis, we have analyzed and deepened various Ramanujan 
expressions applied to some sectors of String Theory and Particle Physics. We have 
therefore described further new possible mathematical connections. 
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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 (2.1) 

 

 

We know that the complex number 

 

 

Thence, for n = 2 and z = 1+2i, we obtain:

 

e^(2Pi) 

Input: 
 

Decimal approximation: 

535.4916555… 

 

Property: 
 

 
Alternative representations:
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We know that the complex number z is, for example : 

Thence, for n = 2 and z = 1+2i, we obtain: 

 

 

tions: 

 

 



6 
 

 

 
 
Series representations: 

 

 

 
 
Integral representations: 

 

 

 
 
 

535.491655524^(1/2(2+1/2)^2) * e^(((2Pi*i(2+1/2)(1+2i)))) 

Input interpretation: 

 

 
Result: 

 
-7.64871841993…*10-6 

 

 
Alternative representations: 
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Series representations: 

 

 

 
 
Integral representations: 

 

 

 
 
 

535.49165^(1/24)  product (1-535.49165^n), n=1 to 4 

Input interpretation: 

 
 
Result: 

 
2.51427*1027 
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We have that: 

(((535.49165^(1/24)  product (1-535.49165^n), n=1 to 4)))^1/8 

 
 
Input interpretation: 

 
 
Result: 

 
2661.04 

 

From the mock theta formula, for n = 197, we obtain: 

sqrt(golden ratio) * exp(Pi*sqrt(197/15)) / (2*5^(1/4)*sqrt(197)) – 5 

Input: 

 

 

Exact result: 

 

Decimal approximation: 

 

2661.73637… 

Property: 

 

Alternate forms: 
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Series representations: 

 

 

 



 

 

We note that: 

(((535.49165^(1/24)  product (1

where 34 is a Fibonacci number 

Input interpretation: 

 

Result: 
 

2695.04  result practically equal to the rest mass of charmed Omega baryon 2695.2
10 

(((535.49165^(1/24)  product (1-535.49165^n), n=1 to 4)))^1/8 + 34

where 34 is a Fibonacci number  

 

2695.04  result practically equal to the rest mass of charmed Omega baryon 2695.2

 

 

 

 

 

 

 

535.49165^n), n=1 to 4)))^1/8 + 34 

2695.04  result practically equal to the rest mass of charmed Omega baryon 2695.2 
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2*(((535.49165^(1/24)  product (1-535.49165^n), n=1 to 4))) 

Input interpretation: 

 
 
Result: 

 
5.02854*1027 

 

 

((535.491655524^(1/2(2+1/2)^2) * e^(((2Pi*i(2+1/2)(1+2i)))))) + i^(-2) * 
((535.491655524^(1/2(2+1/2)^2) * e^(((2Pi*i(2+1/2)(1+2i-1/2)))))) 

Input interpretation: 

 

 
Result: 

 
Polar coordinates: 

 
0.0000108169213242 

 
Alternative representations: 
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Series representations: 
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Integral representations: 

 

 

 
 

 

Or: 

((535.491655524^(1/2(2+1/2)^2) * e^(((2Pi*i(2+1/2)(1+2i)))))) - i^(-2) * 
((535.491655524^(1/2(2+1/2)^2) * e^(((2Pi*i(2+1/2)(1+2i-1/2)))))) 

Input interpretation: 

 

 
Result: 

 
Polar coordinates: 

 
0.0000108169213242 
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Alternative representations: 

 

 

 
 
Series representations: 
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Integral representations: 
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0.0000108169213242 / ((((2*(((535.49165^(1/24)  product (1-535.49165^n), n=1 to 
4))))))) 

Input interpretation: 

 
 
 
Result: 

 
2.15111*10-33 

 

We have also the following expression: 

((((1/ 2.15111*10^-33)*1 / 2.51427*10^27)))+(64^2*3)-199-76-29+4 

where 199, 76, 29 and 4 are Lucas numbers  

Input interpretation: 

 
 
Result: 

 
196883.127882... result very near to 196884 

196884 is a fundamental number of the following  j-invariant  

 

 
 

(In mathematics, Felix Klein's j-invariant or j function, regarded as a function of 
a complex variable τ, is a modular function of weight zero for SL(2, Z) defined on 
the upper half plane of complex numbers. Several remarkable properties of j have to 
do with its q expansion (Fourier series expansion), written as a Laurent series in 
terms of q = e2πiτ (the square of the nome), which begins: 

 
Note that j has a simple pole at the cusp, so its q-expansion has no terms below q−1. 

All the Fourier coefficients are integers, which results in several almost integers, 
notably Ramanujan's constant: 
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The asymptotic formula for the coefficient of qn is given by 

 
as can be proved by the Hardy–Littlewood circle method) 

 

 

 

And: 

((((1/ 2.15111*10^-33)*1 / 2.51427*10^27))) 

Input interpretation: 

 
 
Result: 

 
184895.1278… 

 

From the following mock formula: 

 

sqrt(golden ratio) * exp(Pi*sqrt(387/15)) / (2*5^(1/4)*sqrt(387)) + (843-29-11-
1/golden ratio) 

 

where 843, 29 and 11 are Lucas numbers 

 

we obtain: 

 

Input: 
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Exact result: 

 

Decimal approximation: 

 

184895.78056… 

Property: 

 

Alternate forms: 
 

 

 

 

 
Series representations: 
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We obtain also: 

1/2*(1/(18+1)+1/(18+4))*0.0000108169213242 / ((((2*(((535.49165^(1/24)  product 
(1-535.49165^n), n=1 to 4)))))))

where 18 is a Lucas number 

Input interpretation: 

 
Result: 

 
1.05497*10-34 

 

We have also that: 

[((535.491655524^(1/2(2+1/2)^2) * e^(((2Pi*i(2+1/2)(1+2i)))))) + i^(
535.491655524^(1/2(2+1/2)^2) * e^(((2Pi*i(2+1/2)(1+2i
(((exp(2Pi)^(1/2(2+1/2)^2)*exp(((2Pi*i(2+1/2)(1+2i)))))))

Input interpretation: 

 
Result: 
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1/2*(1/(18+1)+1/(18+4))*0.0000108169213242 / ((((2*(((535.49165^(1/24)  product 
535.49165^n), n=1 to 4))))))) 

where 18 is a Lucas number  

 

[((535.491655524^(1/2(2+1/2)^2) * e^(((2Pi*i(2+1/2)(1+2i)))))) + i^(
535.491655524^(1/2(2+1/2)^2) * e^(((2Pi*i(2+1/2)(1+2i-1/2))))] / 
(((exp(2Pi)^(1/2(2+1/2)^2)*exp(((2Pi*i(2+1/2)(1+2i))))))) 

 

 

 

 

1/2*(1/(18+1)+1/(18+4))*0.0000108169213242 / ((((2*(((535.49165^(1/24)  product 

[((535.491655524^(1/2(2+1/2)^2) * e^(((2Pi*i(2+1/2)(1+2i)))))) + i^(-2) * 
1/2))))] / 
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Polar coordinates: 

 
1.41421356237 = √2 

 
 
 
Alternative representations: 
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Series representations: 
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and: 

 

1/[((535.491655524^(1/2(2+1/2)^2) * e^(((2Pi*i(2+1/2)(1+2i)))))) + i^(-2) * 
535.491655524^(1/2(2+1/2)^2) * e^(((2Pi*i(2+1/2)(1+2i-1/2))))] 
[(((exp(2Pi)^(1/2(2+1/2)^2)*exp(((2Pi*i(2+1/2)(1+2i)))))))] 

Input interpretation: 

 

 
Result: 

 
 

Polar coordinates: 
 

0.70710678119 = 1/√2 
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Alternative representations: 
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Series representations: 
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From: 

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

 

We have that: 
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For N = 48,  from (2.19), we obtain: 

32/2(((1+2^(-5)*48^2 – 2*2^(-5)*48))) 

Input: 

 
 
Exact result: 

 
1120 
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(((32/2(((1+2^(-5)*48^2 – 2*2^(-5)*48)))+47)))^1/14 

where 47 is a Lucas number  

Input: 

 
 
Result: 

 
 
Decimal approximation: 

 
1.6560616…. result very near to the 14th root of the following Ramanujan’s class 

invariant 𝑄 = ൫𝐺ହ଴ହ/𝐺ଵ଴ଵ/ହ൯
ଷ
 = 1164,2696  i.e. 1,65578... 

 

 

1/10^27(((((32/2(((1+2^(-5)*48^2 – 2*2^(-5)*48)))+47)))^1/14 + 16/10^3)) 

Input: 

 
 
Result: 

 
 
Decimal approximation: 

 
1.6720616…*10-27  result practically equal to the proton mass in kg 
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(((((32/2(((1+2^(-5)*48^2 – 2*2^(-5)*48)))+47)))^1/14 + 16/10^3-(47+7)/10^3)) 

 

where 47 and 7 are Lucas numbers  

 
Input: 

 
 
Result: 

 
 
Decimal approximation: 

 
1.6180616…. result that is a very good approximation to the value of the golden ratio 
1,618033988749... 
 
 

 
 
 
Alternate forms: 
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Minimal polynomial: 

 
 

 

32/2(((1+2^(-5)*48^2 – 2*2^(-5)*48))) +123 – 11 

where 123 and 11 are Lucas numbers  

Input: 

 
 
Exact result: 

 
1232  result practically equal to the rest mass of Delta baryon 1232 

 

((((((32/2(((1+2^(-5)*48^2 – 2*2^(-5)*48))))))-199-76-Pi)))^1/14 

where 199 and 76 are Lucas numbers  

Input: 

 

Exact result: 
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Decimal approximation: 

 

1.6178775424… result that is a good approximation to the value of the golden ratio 
1,618033988749... 
 
 

Property: 

 

 
All 14th roots of 845 - π: 

 

 

 

 

 

 

 
 
 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 

 

 

 

 

(((32/2(((1+2^(-5)*48^2 – 2*2^(-5)*48))))))+521+76+11 

where 521, 76 and 11 are Lucas numbers  

Input: 
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Exact result: 
 

1728 

This result is very near to the mass of candidate glueball f0(1710) meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross–
Zagier theorem. The number 1728 is one less than the Hardy–Ramanujan number 
1729 

 

 

((((((32/2(((1+2^(-5)*48^2 – 2*2^(-5)*48))))))+521+76+11)))^1/15 

Input: 

 
 
Result: 

 
 
Decimal approximation: 

 

1.643751829….≈ ζ(2) = 
గమ

଺
= 1.644934… 

 

Pi*ln((((((32/2(((1+2^(-5)*48^2 – 2*2^(-5)*48)))))))))+(((sqrt5+1)/2)) 

Input: 

 

 

Exact result: 
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Decimal approximation: 

 

23.675419…  result very near to the black hole entropy 23.6954 
 
Alternate forms: 

 

 

 

 
Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 
 

Now, we have that: 

 

exp((sqrt6)x)+exp((sqrt6)*1/12*x) 

Input: 

 

Exact result: 

 

Plot: 

 

 



 

Alternate form: 

Alternate form assuming x is real:

 

Roots: 

Roots: 

 
 
Properties as a real function:

Domain 

 

Range 

Injectivity 

 
36 

 

Alternate form assuming x is real: 

Properties as a real function: 
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Periodicity: 

 

Series expansion at x = 0: 

 

 
Derivative: 

 

Indefinite integral: 

 

Limit: 

 

Series representations: 

 

 

 

 
Definite integral over a half-period: 
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From 

 

for n = 1, we obtain: 

Input: 

 

 

Result: 

 

Decimal approximation: 

 

46.1717938…i 

 

Property: 

 

Polar coordinates: 
 

46.1718 

 
 
 
Series representations: 

 

 

 



 

 

 

 

 

Thence, we have: 

exp((sqrt6)*46.1718)+exp((sqrt6)*1/12*46.1718)

Input interpretation: 

 
Result: 

1.3108567736...*1049 

 

from which: 

ln(((exp((sqrt6)*46.1718)+exp((sqrt6)*1/12*46.1718))))+29

where 29 is a Lucas number 

Input interpretation: 

 

39 

exp((sqrt6)*46.1718)+exp((sqrt6)*1/12*46.1718) 

 

 

ln(((exp((sqrt6)*46.1718)+exp((sqrt6)*1/12*46.1718))))+29-Pi+1/golden ratio

 

 

 

 

 

 

 

 

Pi+1/golden ratio 
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Result: 

 

139.574…. result practically equal to the rest mass of  Pion meson 139.57 MeV 
 
 

 
Alternative representations: 

 

 

 
 
Series representation: 

 

 
 
Integral representations: 
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ln(((exp((sqrt6)*46.1718)+exp((sqrt6)*1/12*46.1718))))+11+golden ratio 

where 11 is a Lucas number 

Input interpretation: 

 

 

 

 
Result: 

 

125.715… 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 

 

 
 
Alternative representations: 
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Series representation: 

 

 
Integral representations: 

 

 

 

 

 

sqrt(729)*1/2*(((ln(((exp((sqrt6)*46.1718)+exp((sqrt6)*1/12*46.1718))))+18-
Pi)))+(((sqrt5+1)/2)) 

where 18 is a Lucas number and 729 = 93 (see Ramanujan cubes) 

Input interpretation: 
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Result: 

 

1729.02… 

This result is very near to the mass of candidate glueball f0(1710) meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross–
Zagier theorem. The number 1728 is one less than the Hardy–Ramanujan number 
1729 

 

 
Alternative representations: 
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Series representations: 

 



 

 
Integral representations: 

45 

 

 

 

 

 

 

 

 



46 
 

 

 

 
we have also that: 

3*(((2 i sqrt(6) (π + 2 π)))) + (1/golden ratio)i 

Input: 

 

 

 

Result: 

 

 
Decimal approximation: 

 

Property: 

 

Polar coordinates: 
 

139.133 result practically equal to the rest mass of  Pion meson 139.57 MeV 
 

 
Alternate forms: 

 



 

 

 

 
Series representations: 

 

3*(((2 i sqrt(6) (π + 2 π)))) - 

where 13 is a Fibonacci num

Input: 

 

Result: 

 

Decimal approximation: 

47 

 

 

 

 13i 

mber  

 

 

 

 

 

 

 



 

 
Property: 

Polar coordinates: 

125.515 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

 

 
Alternate form: 

 

 
Series representations: 

 

 

 

48 

 

 

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 

 

 

 

result very near to the dilaton mass calculated as a type of Higgs boson: 125 
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From the previous expression: 

ln(((exp((sqrt6)*46.1718)+exp((sqrt6)*1/12*46.1718)))) 

we obtain: 

Input interpretation: 

 

 

 
Result: 

 

113.097… 

 
Alternative representations: 

 

 

 
Series representation: 
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Integral representations: 

 

 

 
From the formula for the Coefficients of the '5th order' mock theta function 𝜓ଵ(𝑞), 

we obtain, for n = 94: 

sqrt(golden ratio) * exp(Pi*sqrt(94/15)) / (2*5^(1/4)*sqrt(94)) - 1/golden ratio 

Input: 

 

 

Exact result: 

 

Decimal approximation: 

 

113.5759367… 

Property: 

 

Alternate forms: 
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Series representations: 

 

 

 



 

 

From: 

Pre – Inflationary Clues from String Theory ?
N. Kitazawa  and A. Sagnotti

 

We have the following mock theta function
(https://en.wikipedia.org/wiki/Mock_modular_form#Order_6
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Inflationary Clues from String Theory ? 
and A. Sagnotti - arXiv:1402.1418v2 [hep-th] 12 Mar 2014

We have the following mock theta function: 
https://en.wikipedia.org/wiki/Mock_modular_form#Order_6) 

 

 

 

 

 

 

 

 

th] 12 Mar 2014 
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That is: 

(A053271  sequence OEIS) 

Sum_{n >= 0}  q^((n+1)(n+2)/2) (1+q)(1+q^2)...(1+q^n)/((1-q)(1-q^3)...(1-
q^(2n+1))) 

We have that: 

sum q^((n+1)(n+2)/2) (1+q)(1+q^2)(1+q^n)))/((1-q)(1-q^3)(1-q^(2n+1))), n = 0 to k 

 
 
 

 
 

For q = 0.5 and n = 2, we develop the above formula in the following way: 

(((0.5^((2+1)(2+2)/2) (1+0.5)(1+0.5^2)(1+0.5^2)))/(((1-0.5)(1-0.5^3)(1-
0.5^(2*2+1))) 

 

 
 
 

 
0.0864055... 

 

For γ = 0.0864055  
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3/2*(1-0.0864055^2)/(1-3*0.0864055^2) 

Input interpretation: 

 
 
Result: 

 
1.52291088309... 

 

We note that: 

1+1/(((3/2*(1-0.0864055^2)/(1-3*0.0864055^2)))) 

Input interpretation: 

 
 
Result: 

 
1.65663724062.... result very near to the 14th root of the following Ramanujan’s 

class invariant 𝑄 = ൫𝐺ହ଴ହ/𝐺ଵ଴ଵ/ହ൯
ଷ
 = 1164,2696  i.e. 1,65578... 

 

 

We have that: 

η0 = 6 , c = 2.7,  ν = 1.52291088309,  k = 38 
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 (38*6)^3 exp((((Pi((2.7/2)-1))(1.5229108^2-1/4)/((38*6)^2+(2.7-1)(1.5229108^2-
1/4))^1/2)))) 

Input interpretation: 

 
 
Result: 

 
1.197121757835317...*107 

 

(((((gamma (1.5229108+1/2+((((i((2.7/2)-1))(1.5229108^2-1/4)/((38*6)^2+(2.7-
1)(1.5229108^2-1/4))^1/2)))))))))^2 

  

Input interpretation: 

 

 

 
Result: 
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Alternate form: 

 

 

 

(((38*6)^2+(2.7-1)(1.5229108^2-1/4)))^(1.5229108) 

Input interpretation: 

 
 
Result: 

 
1.520175...*107 

 

(((38*6)^2+(2.7-1)(1.5229108^2-1/4)))^(1.5229108) * (((((gamma 
(1.5229108+1/2+((((i((2.7/2)-1))(1.5229108^2-1/4)/((38*6)^2+(2.7-1)(1.5229108^2-
1/4))^1/2)))))))))^2   

Input interpretation: 
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Result: 
 

 
Alternate forms: 

 

 

 

 

 

(((1.197121757835317*10^7))) / (((1.52018×10^7 Γ(2.02291 + 0.00907538 
i(0.35))^2))) 

Input interpretation: 

 

 

 
Result: 

 

Alternate forms: 
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Multiplying for i the result, we obtain: 

 

0.787487i / ((((Γ(((2.02291 + 0.00907538 i(0.35))))i)^2))) 

 

Input interpretation: 

 

 

 

Result: 

 

 
 
 
Polar coordinates: 

 

0.772123 

 
Alternative representations: 
 

 



 

 
Series representations: 
 

Integral representations: 
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((((0.787487i / ((((Γ(((2.02291 + 0.00907538 i(0.35))))i)^2)))))))^1/512 

Input interpretation: 

 

 
 

Result: 

 
Polar coordinates: 

 
0.999495 result very near to the value of the following Rogers-Ramanujan continued 
fraction: 
  

 
 
 

and to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓  

 

 

We calculate as follows: 

1/4(((log base 0.999495((((0.787487 / ((((Γ(((2.02291 + 0.00907538 
(0.35)))))^2))))))))))-Pi-1/golden ratio 



61 
 

Input interpretation: 

 

 

 

 

Result: 

 

125.615… 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 

 

 
Alternative representations: 
 

 

 

 

 
Series representations: 
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Integral representations: 
 

 

 

 

 

 
 

1/4(((log base 0.999495((((0.787487 / ((((Γ(((2.02291 + 0.00907538 
(0.35)))))^2))))))))))+11-1/golden ratio 

where 11 is a Lucas number  
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Input interpretation: 

 

 

 

 

 
 
Result: 

 

139.757… result practically equal to the rest mass of  Pion meson 139.57 MeV 
 

 
Alternative representations: 
 

 

 

 

 
Series representations: 
 

 



 

 
Integral representations: 
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27 * 1/8(((log base 0.999495((((0.787487 / ((((Γ(((2.02291 + 0.00907538 
(0.35)))))^2))))))))))-18 

where 18 is a Lucas number 

From Wikipedia: 

“The fundamental group of the complex form, compact real form, or any algebraic 
version of E6 is the cyclic group Z/3Z, and its outer automorphism group is the cyclic 
group Z/2Z. Its fundamental representation is 27-dimensional (complex), and a basis 
is given by the 27 lines on a cubic surface. The dual representation, which is 
inequivalent, is also 27-dimensional. In particle physics, E6 plays a role in 
some grand unified theories”. 

 
 Input interpretation: 

 

 

 

Result: 

 

1728.56… 

This result is very near to the mass of candidate glueball f0(1710) meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross–
Zagier theorem. The number 1728 is one less than the Hardy–Ramanujan number 
1729 
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Alternative representations: 
 

 

 

 

Series representations: 
 

 

 

 



 

 
Integral representations: 
 

 

 

 
 

27 * 1/8(((log base 0.999495((((0.787487 / ((((Γ(((2.02291 + 0.00907538 
(0.35)))))^2))))))))))+29+7 

where 29 and 7 are Lucas nu
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27 * 1/8(((log base 0.999495((((0.787487 / ((((Γ(((2.02291 + 0.00907538 

umbers  

 

 

 

 

27 * 1/8(((log base 0.999495((((0.787487 / ((((Γ(((2.02291 + 0.00907538 
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Input interpretation: 

 

 

 

Result: 

 

1782.56… result in the range of the hypothetical mass of Gluino (gluino = 1785.16 
GeV). 

 

 
Alternative representations: 
 

 

 

 

 
Series representations: 
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Integral representations: 
 

 

 

 

 

 

 

We have also: 

(((exp(0.772123))))^8+13+Pi 

where 13 is a Fibonacci number  
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Input interpretation: 
 

 
Result: 

 
497.679... result practically equal to the rest mass of Kaon meson 497.614 

 

And: 

 

(((exp(0.772123))))^8+13+Pi-golden ratio 

Input interpretation: 
 

 
Result: 

 
496.061... result concerning the dimension of the gauge group of type I string 
theory that is 496. 

 

 
From the mock formula, we obtain for n = 138: 

sqrt(golden ratio) * exp(Pi*sqrt(138/15)) / (2*5^(1/4)*sqrt(138)) 

Input: 

 

 

Exact result: 
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Decimal approximation: 

 

497.897745… as above 

 

Property: 

 

Alternate forms: 

 

 

 
Series representations: 
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Appendix 

 

From: 
Three-dimensional AdS gravity and extremal CFTs at c = 8m 
Spyros D. Avramis, Alex Kehagiasb and Constantina Mattheopoulou 
Received: September 7, 2007 -Accepted: October 28, 2007 - Published: November 9, 2007 
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