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                                                    Abstract 

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

 
Aspects of SUSY Breaking in String Theory 
Augusto Sagnotti 
Scuola Normale Superiore and INFN –Pisa - OKC Colloquium 
Stockholm, September 2018 

 

 

 

 

 

 

 

 

From: 

 

Pre – Inflationary Clues from String Theory ? 
N. Kitazawa a and A. Sagnotti – https://arxiv.org/abs/1402.1418v2 
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From the following Ramanujan mock theta function: 

MOCK THETA ORDER 6 

 (https://en.wikipedia.org/wiki/Mock_modular_form#Order_6) 

 

 

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 
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: 

 
 
 

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... 

1+(((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))) 

Input: 

 
 
 

 
1.0864055... 
 

From the formula (b), for γ = 0.0864055, we obtain: 

 

1/2(((((1-0.0864055)/(1+0.0864055))^1/2*tanh(1/2*sqrt(1-0.0864055^2))-
((1+0.0864055)/(1-0.0864055))^1/2*coth(1/2*sqrt(1-0.0864055^2))))) 

Input interpretation: 
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Result: 

 
-0.9724368… 

 

 
Alternative representations: 
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Series representations: 
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Integral representation: 

 
 

 
 

-1+exp(((-1/2(((((1-0.0864055)/(1+0.0864055))^1/2*tanh(1/2*sqrt(1-0.0864055^2))-
((1+0.0864055)/(1-0.0864055))^1/2*coth(1/2*sqrt(1-0.0864055^2)))))))) 

Input interpretation: 

 

 
 

 
 
Result: 

 

1.644380…. ≈ ζ(2) = 
గమ

଺
= 1.644934… 

 

 
Alternative representations: 
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Series representations: 
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Integral representation: 
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-26*1/10^3-1+exp(((-1/2(((((1-0.0864055)/(1+0.0864055))^1/2*tanh(1/2*sqrt(1-
0.0864055^2))-((1+0.0864055)/(1-0.0864055))^1/2*coth(1/2*sqrt(1-
0.0864055^2)))))))) 

where  26 is the number of spacetime dimensions in bosonic string theory. 

Input interpretation: 

 

 
 

 
Result: 

 
1.618380466…. result that is a very good approximation to the value of the golden 
ratio 1,618033988749... 
 
 
 
 
 
 
 
 
 
Alternative representations: 
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Series representations: 
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Integral representation: 
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(9^3-1)*exp(((-1/2(((((1-0.0864055)/(1+0.0864055))^1/2*tanh(1/2*sqrt(1-
0.0864055^2))-((1+0.0864055)/(1-0.0864055))^1/2*coth(1/2*sqrt(1-
0.0864055^2))))))))-144-55+golden ratio^2 

where 93 – 1 is a Ramanujan cube, while 144 and 5 are Fibonacci numbers 

Input interpretation: 

 

 
 
 

Result: 

 
1728.727… 

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: 
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Integral representation: 
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(9^3-1)*exp(((-1/2(((((1-0.0864055)/(1+0.0864055))^1/2*tanh(1/2*sqrt(1-
0.0864055^2))-((1+0.0864055)/(1-0.0864055))^1/2*coth(1/2*sqrt(1-
0.0864055^2))))))))-144+golden ratio 

Input interpretation: 

 

 
 
 

Result: 

 
1782.727…. result in the range of the hypothetical mass of Gluino (gluino = 1785.16 
GeV). 

 

 
Alternative representations: 
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Series representations: 
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Integral representation: 
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55*exp(((-1/2(((((1-0.0864055)/(1+0.0864055))^1/2*tanh(1/2*sqrt(1-0.0864055^2))-
((1+0.0864055)/(1-0.0864055))^1/2*coth(1/2*sqrt(1-0.0864055^2))))))))-5-1/golden 
ratio 

where 55 and 5 are Fibonacci numbers  

 
Input interpretation: 

 

 
 
 

 
Result: 

 
139.8229…. result practically equal to the rest mass of  Pion meson 139.57 MeV 
 

 

Alternative representations: 
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Series representations: 
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Integral representation: 
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55*exp(((-1/2(((((1-0.0864055)/(1+0.0864055))^1/2*tanh(1/2*sqrt(1-0.0864055^2))-
((1+0.0864055)/(1-0.0864055))^1/2*coth(1/2*sqrt(1-0.0864055^2))))))))-
21+1/golden ratio 

where 55 and 21 are Fibonacci numbers 

Input interpretation: 

 

 
 
 

Result: 

 
125.0590…. 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 representations: 
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Integral representation: 
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From the formula (a), for γ = 0.0864055, we obtain: 

(((1/2(((((1-0.0864055)/(1+0.0864055))^1/2*coth(1/2*sqrt(1-0.0864055^2))-
((1+0.0864055)/(1-0.0864055))^1/2*tanh(1/2*sqrt(1-0.0864055^2)))))))) 

Input interpretation: 

 

 
 

Result: 

 
0.7442060… 

 

 
Alternative representations: 
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Series representations: 
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Integral representation: 

 
 
 

and: 

(((1/2(((((1-0.0864055)/(1+0.0864055))^1/2*coth(1/2*sqrt(1-0.0864055^2))-
((1+0.0864055)/(1-0.0864055))^1/2*tanh(1/2*sqrt(1-0.0864055^2))))))))^1/128 

Input interpretation: 

 

 
 

 
Result: 

 
0.997694557208.... result very near to the value of the following Rogers-Ramanujan 
continued fraction: 
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and to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓  

 

log base 0.997694557(((1/2(((((1-0.0864055)/(1+0.0864055))^1/2*coth(1/2*sqrt(1-
0.0864055^2))-((1+0.0864055)/(1-0.0864055))^1/2*tanh(1/2*sqrt(1-
0.0864055^2))))))))-Pi+1/golden ratio 

Input interpretation: 

 

 
 
 
 

Result: 

 
125.476…. 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 representations: 
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Integral representation: 
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log base 0.997694557(((1/2(((((1-0.0864055)/(1+0.0864055))^1/2*coth(1/2*sqrt(1-
0.0864055^2))-((1+0.0864055)/(1-0.0864055))^1/2*tanh(1/2*sqrt(1-
0.0864055^2))))))))+11+1/golden ratio 

where 11 is a Lucas number 

Input interpretation: 

 

 
 
 
 

Result: 

 
139.618…. result practically equal to the rest mass of  Pion meson 139.57 MeV 
 
 
 
Alternative representations: 
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Series representations: 
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Integral representation: 
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27*1/2log base 0.997694557(((1/2(((((1-
0.0864055)/(1+0.0864055))^1/2*coth(1/2*sqrt(1-0.0864055^2))-((1+0.0864055)/(1-
0.0864055))^1/2*tanh(1/2*sqrt(1-0.0864055^2)))))))) 

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: 

 
1728.00…. 

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: 
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Series representations: 

 

 

 
 
Integral representation: 
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27*1/2log base 0.997694557(((1/2(((((1-
0.0864055)/(1+0.0864055))^1/2*coth(1/2*sqrt(1-0.0864055^2))-((1+0.0864055)/(1-
0.0864055))^1/2*tanh(1/2*sqrt(1-0.0864055^2))))))))+55-1/golden ratio 

where 55 is a Fibonacci number 

Input interpretation: 

 

 
 
 
 

 
Result: 

 
1782.38…. result in the range of the hypothetical mass of Gluino (gluino = 1785.16 
GeV). 

 

 
Alternative representations: 
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Series representations: 
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Integral representation: 
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We have also, from the following calculation: 

(((1/2(((((1-0.0864055)/(1+0.0864055))^1/2*coth(1/2*sqrt(1-
0.0864055^2))+((1+0.0864055)/(1-0.0864055))^1/2*tanh(1/2*sqrt(1-
0.0864055^2))))))))/0.7442060 

Input interpretation: 

 

 
 

 
Result: 

 
1.6749827785… 

 

 
 
 
Alternative representations: 
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Series representations: 

 

 

 
 
 
 
 
Integral representation: 
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1/10^27*(((1/2(((((1-0.0864055)/(1+0.0864055))^1/2*coth(1/2*sqrt(1-
0.0864055^2))+((1+0.0864055)/(1-0.0864055))^1/2*tanh(1/2*sqrt(1-
0.0864055^2))))))))/0.7442060 

Input interpretation: 

 

 
 

Result: 

 
1.674983…*10-27  result practically equal to the neutron mass 

 

 
Alternative representations: 
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Series representations: 

 

 

 
 
 
Integral representation: 
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From 

 

 

 

 

We obtain from the first of (2.12); 

(((1/2(((((1-0.0864055)/(1+0.0864055))^1/2*coth(1/2*sqrt(1-
0.0864055^2))+((1+0.0864055)/(1-0.0864055))^1/2*tanh(1/2*sqrt(1-
0.0864055^2)))))))) 

 

Input interpretation: 

 

 
 

Result: 

 
1.246532… 
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Alternative representations: 
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Series representations: 

 

 

 
 
Integral representation: 
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and from (2.13): 

1/(1+0.0864055) ln sinh(1/2*sqrt(1-0.0864055^2)) + 1/(1-0.0864055) ln 
cosh(1/2*sqrt(1-0.0864055^2)) 

Input interpretation: 

 

 
 
 

Result: 

 
-0.4731811… 

 

 
 
Alternative representations: 
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Series representation: 

 
 
Integral representations: 
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We have also that: 

(((1/((((((1/2(((((1-0.0864055)/(1+0.0864055))^1/2*coth(1/2*sqrt(1-
0.0864055^2))+((1+0.0864055)/(1-0.0864055))^1/2*tanh(1/2*sqrt(1-
0.0864055^2))))))))-0.4731810709136926398312))))))^2 

 

Input interpretation: 

 

 
 

 
Result: 

 
1.672039... 

 

 

1/10^27 (((1/((((((1/2(((((1-0.0864055)/(1+0.0864055))^1/2*coth(1/2*sqrt(1-
0.0864055^2))+((1+0.0864055)/(1-0.0864055))^1/2*tanh(1/2*sqrt(1-
0.0864055^2))))))))-0.4731810709136926398312))))))^2 

Input interpretation: 
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Result: 

 
1.672039428…*10-27  result practically equal to the proton mass 

 
 
Alternative representations: 
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Series representations: 
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Integral representation: 
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We have also, from the second of (2.12): 

x+1/(1+0.0864055) ln sinh(1/2*sqrt(1-0.0864055^2)) - 1/(1-0.0864055) ln 
cosh(1/2*sqrt(1-0.0864055^2)) 

Input interpretation: 

 

 
 
 

Result: 
 

Geometric figure: 
 

Alternate forms: 
 

 
Root: 

 
0.734242 

 

 
Properties as a real function: 

Domain 

 
Range 

 
Bijectivity 

 

 
Derivative: 
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Indefinite integral: 

 
Definite integral after subtraction of diverging parts: 

 
 
 

0.734242+1/(1+0.0864055) ln sinh(1/2*sqrt(1-0.0864055^2)) - 1/(1-0.0864055) ln 
cosh(1/2*sqrt(1-0.0864055^2)) 

Input interpretation: 

 

 
 
 

Result: 

 
3.91796…*10-7  = φ 

 

 
Alternative representations: 
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Series representation: 

 
 
Integral representations: 
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[1/(((0.734242+1/(1+0.0864055) ln sinh(1/2*sqrt(1-0.0864055^2)) - 1/(1-0.0864055) 
ln cosh(1/2*sqrt(1-0.0864055^2)))))]^1/30-(11+5+1)*1/10^3 

where 11 is a Lucas number and 5 is a Fibonacci number 

Input interpretation: 

 

 
 
 

Result: 

 
1.61817659749…. result that is a very good approximation to the value of the golden 
ratio 1,618033988749... 
 
 
Alternative representations: 
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Series representation: 

 
 
 
 
Integral representations: 
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Now, we have that: (Aspects of SUSY Breaking in String Theory 
Augusto Sagnotti) 
 

 

 

 

For  Δ = 0.351             φ = 3.91796…*10-7 

 

and we obtain: 
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(((exp(2*3.91796e-7) + 1/2(exp(2*0.0864055*3.91796e-7))+exp(-2(3.91796e-
7+3)^2)+(1-exp(-2/3*(3.91796e-7+0.351)))^2)))-x 

Input interpretation: 

 

Result: 
 

Plot: 

 

Geometric figure: 
 

Alternate forms: 
 

 

Root: 

 

1.54353 

Properties as a real function: 
Domain 

 

Range 

 

Bijectivity 
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Derivative: 
 

 

Indefinite integral: 

 

Definite integral after subtraction of diverging parts: 

 

 

 

x*(((exp(2*3.91796e-7) + 1/2(exp(2*0.0864055*3.91796e-7))+exp(-2(3.91796e-
7+3)^2)+(1-exp(-2/3*(3.91796e-7+0.351)))^2)))-1.54353 

Input interpretation: 

 

Result: 
 

Plot: 

 

Geometric figure: 
 

Alternate forms: 
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Root: 

 

0.999999 

Properties as a real function: 
Domain 

 

Range 

 

Bijectivity 

 

 

Derivative: 
 

 

Indefinite integral: 

 

Definite integral after subtraction of diverging parts: 

 

 
 

0.999999*(((exp(2*3.91796e-7) + 1/2(exp(2*0.0864055*3.91796e-7))+exp(-
2(3.91796e-7+3)^2)+(1-exp(-2/3*(3.91796e-7+0.351)))^2)))-1.54353 

Input interpretation: 
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Result: 

 
-7.32737…*10-7 = V(φ)  

 

We observe that: 

1+1/(((-7.32737 × 10^-7 / 3.91796e-7)^2))^1/3 

Input interpretation: 

 
 
Result: 

 
1.65878…. 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/(((-7.32737 × 10^-7 * 3.91796e-7))))))^1/4 + 21 

where 21 is a Fibonacci number 

 
Input interpretation: 

 
 
Result: 

 
1387.15… result practically equal to the rest mass of Sigma baryon 1387.2 
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2(((-1/(((-7.32737 × 10^-7 * 3.91796e-7))))))^1/7+golden ratio 

 
Input interpretation: 

 

 
 
Result: 

 
125.4244…. 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 

 

 

2(((-1/(((-7.32737 × 10^-7 * 3.91796e-7))))))^1/7+13+golden ratio^2 

where 13 is a Fibonacci number 

Input interpretation: 

 

 
Result: 

 
139.4244…. result practically equal to the rest mass of  Pion meson 139.57 MeV 
 
 

 
 

(((-1/(((-7.32737 × 10^-7 * 3.91796e-7))))))^1/4+322+47-7 

where 322, 47 and 7 are Lucas numbers 

Input interpretation: 
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Result: 

 
1728.15…. 

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 

 

 

(((-1/(((-7.32737 × 10^-7 * 3.91796e-7))))))^1/4+322+76+18 

where 322, 76 and 18 are Lucas numbers 

 

Input interpretation: 

 
 
Result: 

 
1782.15… result in the range of the hypothetical mass of Gluino (gluino = 1785.16 
GeV). 

 

 

Appendix  

 

From: 

Lectures on N = 2 String Theory 
Doron Gepner 
Joseph Henry Laboratories - Princeton University 
Princeton, New Jersey 08544- April, 1989 
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