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                                                    Abstract 

In this research thesis, we have described some Ramanujan expressions  applied to 
several parameters of Extended Gauged Supergravity, Inflaton Potentials and some 
sectors of String Theory, obtaining new possible mathematical connections. 
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From: 

Axial Symmetric Kahler manifolds, the D-map of Inflaton Potentials and the 
Picard-Fuchs Equation - Pietro Fre, Alexander S. Sorin – arXiv:1310.5278v2 [hep-
th] 26 Oct 2013 
 

We remember that U(ϕ)  is the potential of the inflaton field, ϕ 

We have that: 

 

 

(8.24) 

 

e^(13*x/(2sqrt3)) = 42.63931648 = 40.915  for x = 1 or x = 0.989 (i.e.  𝜙) 

e^(13*x/(sqrt3)) = 1818.1113 = 1674.04   as above 

e^(x(13sqrt3)/2) = 77523.023543 = 68493.1   as above  

 

-(2744+5996*(e^(13*x/(2sqrt3))+9844*(e^(13*x/(sqrt3)))+e^(x(13sqrt3)/2)) / 
12((((1+(e^(13*x/(2sqrt3)))^2 (14+e^(13*x/(2sqrt3))))) = 49/12 

 

-(2744+5996*42.63931648+9844*1818.1113+77523.023543) / 
(((12(1+42.63931648)^2 (14+42.63931648)))) 
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Input interpretation: 

 
 
Result: 

 
-14.086821352… 

 

From which: 

-3(((-(2744+5996*42.63931648+9844*1818.1113+77523.023543) / 
(((12(1+42.63931648)^2 (14+42.63931648))))))) 

Input interpretation: 

 
 
 
Result: 

 
42.260464… 

 

-(2744+5996*40.915+9844*1674.04+68493.1) / (((12(1+40.915)^2 (14+40.915)))) 

Input interpretation: 

 
 
Result: 

 
-14.507409194… 

 

With regard the eqs. (8.25) 
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where 49/12 = 4.08333…  and  1/48 = 0.0208333… we have the following 
calculations: 

(((-2744+5996*(e^(13*x/(2sqrt3))+9844*(e^(13*x/(sqrt3)))+e^(x(13sqrt3)/2))))) / 
(((12((1+(e^(13*x/(2sqrt3)))^2 (14+e^(13*x/(2sqrt3)))))))) = 49/12 

Input: 

 

 
Exact result: 

 

Plot: 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Solutions: 

6 

 

 

 

 



 

Real solution: 

-1.3288 = 𝜙 

Solutions: 

 
Note that: 

(((-2744+5996*(e^(13*-2x/(2sqrt3))+9844*(e^(13*
2x(13sqrt3)/2))))) / (((12((1+(e^(13*
49/12 

Input: 

 
Exact result: 

Plot: 

7 

2x/(2sqrt3))+9844*(e^(13*-2x/(sqrt3)))+e^(
2x(13sqrt3)/2))))) / (((12((1+(e^(13*-2x/(2sqrt3)))^2 (14+e^(13*-2x/(2sqrt3)))))))) = 

 

 

 

 

 

 

 

 

2x/(sqrt3)))+e^(-
2x/(2sqrt3)))))))) = 

 



 

 
Solutions: 
 

 

8 
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Real solution: 

 

0.66440 = −𝜙/2 

Solutions: 
 

 

 

 

 
 

 

(((-2744+5996*(e^(13*(-1.3288)/(2sqrt3))+9844*(e^(13*(-1.3288)/(sqrt3)))+e^((-
1.3288)(13sqrt3)/2))))) / (((12((1+(e^(13*(-1.3288)/(2sqrt3)))^2 (14+e^(13*(-
1.3288)/(2sqrt3)))))))) 

Input interpretation: 

 

Result: 

 

4.07659…≈ 49/12 
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Series representations: 
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We have also: 

(((((((-2744+5996*(e^(13*(-1.3288)/(2sqrt3))+9844*(e^(13*(-1.3288)/(sqrt3)))+e^((-
1.3288)(13sqrt3)/2))))) / (((12((1+(e^(13*(-1.3288)/(2sqrt3)))^2 (14+e^(13*(-
1.3288)/(2sqrt3))))))))))))^1/e 
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Input interpretation: 

 

Result: 

 

1.67693377458233458…. 

Series representations: 
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Integral representation: 

 

 

 

 

 

 
and: 

- (55+4)*1/10^3+[(((-2744+5996*(e^(13*(-1.3288)/(2sqrt3))+9844*(e^(13*(-
1.3288)/(sqrt3)))+e^((-1.3288)(13sqrt3)/2))))) / (((12((1+(e^(13*(-
1.3288)/(2sqrt3)))^2 (14+e^(13*(-1.3288)/(2sqrt3))))))))]^1/e 
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Input interpretation: 

 

Result: 

 

1.61793377458233…. result that is a very good approximation to the value of the 
golden ratio 1,618033988749... 
 
 

Series representations: 
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17 
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(((-2744+5996*(e^(13*x/(2sqrt3))+9844*(e^(13*x/(sqrt3)))+e^(x(13sqrt3)/2))))) / 
(((12((1+(e^(13*x/(2sqrt3)))^2 (14+e^(13*x/(2sqrt3)))))))) = 1/48 

Input: 

 

Exact result: 

 

Plot: 

 

 
Solutions: 

 



 

Real solution: 

-1.3312 = 𝜙  

 

Solutions: 

 

19 
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Note that: 

(((-2744+5996*(e^(13*-2x/(2sqrt3))+9844*(e^(13*-2x/(sqrt3)))+e^(-
2x(13sqrt3)/2))))) / (((12((1+(e^(13*-2x/(2sqrt3)))^2 (14+e^(13*-2x/(2sqrt3)))))))) = 
1/48 

Input: 

 

Exact result: 

 

Plot: 

 

 
Solutions: 
 

 



 

Real solution: 

0.66558  = −𝜙/2  

Solutions: 
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(((-2744+5996*(e^(13*(-1.33116109)/(2sqrt3))+9844*(e^(13*(-
1.33116109)/(sqrt3)))+e^((-1.33116109)(13sqrt3)/2))))) / (((12((1+(e^(13*(-
1.33116109)/(2sqrt3)))^2 (14+e^(13*(-1.33116109)/(2sqrt3)))))))) 

Input interpretation: 

 

Result: 

 

0.0208481…. ≈ 1/48 

 
Series representations: 
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We have also that: 

[(((-2744+5996*(e^(13*(-1.33116)/(2sqrt3))+9844*(e^(13*(-1.33116)/(sqrt3)))+e^((-
1.33116)(13sqrt3)/2))))) / (((12((1+(e^(13*(-1.33116)/(2sqrt3)))^2 (14+e^(13*(-
1.33116)/(2sqrt3))))))))]^1/4096 
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Input interpretation: 

 
 
Result: 
 

0.9990555 result very near to the value of the following Rogers-Ramanujan 
continued fraction: 
  

 
 
 

and to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓  

 

 

2*sqrt(((log base 0.9990555 (0.020848078167772438))))-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 
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Alternative representation: 

 

 
Series representations: 

 

 

 

 

 
2*sqrt(((log base 0.9990555 (0.020848078167772438))))+11+1/golden ratio 

Input interpretation: 

 

 

 

Result: 

 

139.618… result practically equal to the rest mass of  Pion meson 139.57 MeV 
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Alternative representation: 

 

 
Series representations: 
 

 

 

 

 

 
 

  

Note that the two values of the field -1.3312 = 𝜙 and -1.3288 = 𝜙 are very near to the 
value of the following 5th order Ramanujan mock theta function: 
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1+0.449329/(1+0.449329)+0.449329^4/(((1+0.449329)(1+0.449329^2)))) 
 
Input interpretation: 

 
Result: 

 
 
f(q) = 1.333425959... 
 
 
We have also: 

(4.076594584857+0.020848078167)*10 

Input interpretation: 
 

 
Result: 

 
40.97442663024 

And: 

 (4.076594584857)*10 = 40.76594584857 

 

Furthermore: 

(4.076594584857+0.020848078167) 

Input interpretation: 
 

 
Result: 

 
4.097442663024 
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And: 

(4.076594584857-0.020848078167) 

Input interpretation: 
 

 
 
Result: 

 
4.05574650669 

 

From the sum of the two results, considering 49/12 and 1/48, we obtain: 4.104166666 

We note that 10 * 4.10416666 = 41.04166666   

 

 

 

From: 

On a Polya functional for rhombi, isosceles triangles, and thinning convex sets. 
M. van den Berg, V. Ferone, C. Nitsch, C. Trombetti - arXiv:1811.04503v2 
[math.AP] 21 May 2019 
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For β = π/4 

(Pi^2)/(24)*((1+81(tan(Pi/4)^(2/3)))) 

Input: 

 

Exact result: 

 

Decimal approximation: 

 

33.72114837… 

Property: 
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Alternative representations: 

 

 

 

 
Series representations: 

 

 

 

 
Integral representations: 

 

 

 

 
Multiple-argument formulas: 
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(Pi^2)/(24)*((1+15(tan(Pi/4)^(2/3)))) 

Input: 

 

Exact result: 

 

Decimal approximation: 

 

6.579736267… 
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Property: 

 

 
Alternative representations: 

 

 

 

 
Series representations: 

 

 

 

 
Integral representations: 

 

 

 

 
Multiple-argument formulas: 
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From the sum of the four results, we obtain: 

(((33.72114837038864 + 6.5797362673929057 + (Pi^2)/24 + (Pi^2)/24))) 

Input interpretation: 

 

 
Result: 

 

41.1233516… result very near to the previous results: 1/48 = 4.104166666, from 
which we obtain 10 * 4.10416666 = 41.04166666  and  40.97442663024 
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Alternative representations: 

 

 

 

 
Series representations: 

 

 

 

 
Integral representations: 
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From the sum of the four results, performing the following calculations, we obtain: 

1+sqrt729/(((33.72114837038864 + 6.5797362673929057 + (Pi^2)/24 + (Pi^2)/24))) 

Where 729 = 93 (see Ramanujan cubes) 

Input interpretation: 

 
 
Result: 

 
1.65656127…. result very near to the 14th root of the following Ramanujan’s class 

invariant 𝑄 = 𝐺 /𝐺 /  = 1164,2696  i.e. 1,65578... 

 

 
Series representations: 
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Note that, we obtain: 

41.12335167120566+(((1/60 (Fibonacci factorial constant + 67)))) 

Where: 

 

 

 

 

 

 

1.2267420107... 

 

Input interpretation: 

 

 
 
Result: 

 
42.260464… result equal to above first result 42.260464… obtained from the formula 
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From: 

 

we have that: 

Page 109 
 
 

 
 
 
 
Pi^2/(24) –3/4((( ln ((sqrt5-1)/2))))^2  

 
Input: 

 

 

Decimal approximation: 

 

0.23755990127916…. 

Alternate forms: 
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Alternative representations: 

 

 

 

 
Series representations: 

 

 

 

 
Integral representation: 
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((((Pi^2/(24) –3/4((( ln ((sqrt5-1)/2))))^2))))^1/128 
 
Input: 

 

 

 
Decimal approximation: 

 

0.988833628580…. result very near to the value of the following Rogers-Ramanujan 
continued fraction: 
 

 
 
 

and to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓  

 

 
Alternate forms: 
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All 128th roots of π^2/24 - 3/4 log^2(1/2 (sqrt(5) - 1)): 

 

 

 

 

 

 

Alternative representations: 

 

 

 

 
Integral representation: 
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log base 0.988833628580485 ((((Pi^2/(24) –3/4((( ln ((sqrt5-1)/2))))^2))))-
Pi+1/golden ratio 
 
Input interpretation: 

 

 

 

 

 
Result: 

 

125.4764413352… result very near to the dilaton mass calculated as a type of Higgs 
boson: 125 GeV for T = 0  

 

 
 
Alternative representations: 
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Series representations: 

 

 

 
Integral representation: 

 

 
 
 
Adding the previous analyzed expression: 

 

with  

 

we obtain: 

(((Pi^2/(24) –3/4((( ln ((sqrt5-1)/2))))^2))) + 
((((Pi^2)/(24)*((1+81(tan(Pi/4)^(2/3))))))) 

Input: 
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Exact result: 

 

Decimal approximation: 

 

33.95870827… ≈ 34 (Fibonacci number) 

Alternate forms: 

 

 

 

 

 

 

 

 

Alternative representations: 
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Series representations: 

 

 

 

 
Integral representation: 

 

 
 
Multiple-argument formula: 
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In conclusion: 

1/21*[(((Pi^2/(24) –3/4((( ln ((sqrt5-1)/2))))^2))) + 
((((Pi^2)/(24)*((1+81(tan(Pi/4)^(2/3)))))))] 

Input: 

 

 

Exact result: 

 

Decimal approximation: 

 

1.61708134626… result that is a nearly approximation to the value of the golden 
ratio 1,618033988749... 
 
 

Alternate forms: 

 

 

 

 

 
 
Alternative representations: 
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Series representations: 

 

 

 

 
 
Integral representation: 
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Multiple-argument formula: 

 

 
 

Now, to the Ramanujan expression, adding to the two precedent expressions, we 
obtain: 

[(Pi^2)/(24)*((1+81(tan(Pi/4)^(2/3))))]  +  [(Pi^2)/(24)*((1+15(tan(Pi/4)^(2/3))))]  +   
[Pi^2/(24) –3/4((( ln ((sqrt5-1)/2))))^2] 

Input: 

 

 

Exact result: 

 

 
 
Decimal approximation: 

 

40.538444539….. result very near to the value of the following expression: 

(4.076594584857)*10 = 40.76594584857 

 

Alternate forms: 
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Alternative representations: 

 

 

 

 
Series representations: 
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Integral representation: 

 

 
Multiple-argument formula: 

 

 

 
From which, dividing by 10, we obtain: 

1/10((([(Pi^2)/(24)*((1+81(tan(Pi/4)^(2/3))))]  +  
[(Pi^2)/(24)*((1+15(tan(Pi/4)^(2/3))))]  +   [Pi^2/(24) –3/4((( ln ((sqrt5-1)/2))))^2]))) 

Input: 

 

 

Exact result: 

 

 
Decimal approximation: 

 

4.0538444539….. result very near to the previous value of the following expression: 
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4.07659…≈ 49/12 

 

Alternate forms: 

 

 

 

 

 
 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representation: 
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Multiple-argument formula: 

 

 

 

We have also: 

Pi*((([(Pi^2)/(24)*((1+81(tan(Pi/4)^(2/3))))]  +  
[(Pi^2)/(24)*((1+15(tan(Pi/4)^(2/3))))]+[Pi^2/(24) –3/4((( ln ((sqrt5-1)/2))))^2])))-2 

Input: 

 

 

Exact result: 

 

Decimal approximation: 

 

125.3552795… 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 

 

Alternate forms: 

 

 

 

 

 
 
 



54 
 

Alternative representations: 

 

 

 

 
Series representations: 
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Integral representation: 

 

Multiple-argument formula: 

 

 
 

3*((([(Pi^2)/(24)*((1+81(tan(Pi/4)^(2/3))))]+[(Pi^2)/(24)*((1+15(tan(Pi/4)^(2/3))))]  
+   [Pi^2/(24) –3/4((( ln ((sqrt5-1)/2))))^2])))+13+3+golden ratio 

 

Input: 

 

 

 

Exact result: 
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Decimal approximation: 

 

139.233367… result practically equal to the rest mass of  Pion meson 139.57 MeV 
 

Alternate forms: 

 

 

 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representation: 
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Multiple-argument formula: 

 

 

 

 

 

From: 

Integrable Scalar Cosmologies II. Can they fit into Gauged Extended 
Supergavity or be encoded in N=1 superpotentials? - P. Fre, A.S. Sorin and M. 
Trigiante - arXiv:1310.5340v1 [hep-th] 20 Oct 2013 
 
 
We have that: 
 

 

 

125*e^((12*0.25*x)/5) / ((12*0.25^5)) = y 

Input: 

 
Result: 
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Implicit plot: 

 
Alternate form assuming x and y are real: 

 
Real solution: 

 
Solution: 

 
Partial derivatives: 

 

 
 
Implicit derivatives: 

 

 
 
Limit: 

 
 

For  

 

we obtain: 

125*e^((12*0.25*x)/5) / ((12*0.25^5)) = 10666.7*2.71828^(0.6x) 

Input interpretation: 

 

 
Result: 
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Plot: 

 

Alternate forms: 
 

 

Alternate form assuming x is positive: 
 

Alternate form assuming x is real: 
 

 
Real solution: 

 

7.74296 

Solution: 

 

 
 

125*e^((12*0.25*7.74296)/5) / ((12*0.25^5)) 

Input interpretation: 

 

 
Result: 

 

1.11087…*106 
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Alternative representation: 

 

 
Series representations: 

 

 

 

 

 

For t = 7.74296  and  ν = 1/4 = 0.25, we obtain: 

(25*7.74296)/0.25^4 – ((125*e^((6*7.74296*0.25)/5)))/(3*0.25^5) + 
((125*e^((12*7.74296*0.25)/5)))/(12*0.25^5) + 125/(4*0.25^5) 

Input interpretation: 

 

 
Result: 

 

7.57008…*105 
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Alternative representation: 

 

 
Series representations: 
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We have that: 

 

 

For t = 7.74296  and  ν = 1/4 = 0.25, we obtain: 

3*0.25^8((((-
4*0.25^2+2e^((6*7.74296*0.25)/5)*(2*0.25^2+5)+e^((12*7.74296*0.25)/5)*(3*0.2
5^2-5)-5)))) * ((1/((((15625((-1+e^((6*7.74296*0.25)/5)))^6)))))) 

Input interpretation: 

 

 
Result: 

 

-1.93510…*10-12 = ρ 

 
Alternative representation: 
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Series representations: 

 

 

 

 
 

 

 

3*0.25^8((((4*0.25^2-
2e^((6*7.74296*0.25)/5)*(2*0.25^2+5)+e^((12*7.74296*0.25)/5)*(3*0.25^2+5)+5))
)) * ((1/((((15625((-1+e^((6*7.74296*0.25)/5)))^6)))))) 

Input interpretation: 
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Result: 

 

2.12317…*10-12 = p 

 
Alternative representation: 

 

 
Series representations: 
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From the ratio between p and ρ, after some calculations, we obtain: 

1/(2.123169628766854516 × 10^-12 / 1.935101496001104582 × 10^-12) 

Input interpretation: 

 
 
Result: 

 
0.9114210517...  
 
We know that α’ is the Regge slope (string tension). With regard the Omega mesons, 
a value is also: 
 
 

                        
 

(see ref. Rotating strings confronting PDG mesons - Jacob Sonnenschein and 
Dorin Weissman - arXiv:1402.5603v1 [hep-ph] 23 Feb 2014) 
 

 

(((1/(2.123169628766854516 × 10^-12 / 1.935101496001104582 × 10^-12))))^1/128 

Input interpretation: 
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Result: 

 
0.9992756507... result very near to the value of the following Rogers-Ramanujan 
continued fraction: 
  

 
 
 

and to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓  

 

 

log base 0.99927565(((1/(2.123169628766854516 × 10^-12 / 
1.935101496001104582 × 10^-12))))-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 

 

log base 0.99927565(((1/(2.123169628766854516 × 10^-12 / 
1.935101496001104582 × 10^-12))))+11+1/golden ratio 

Input interpretation: 
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Result: 

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

 

 

 

 

 

Appendix  

 

 

DILATON VALUE CALCULATIONS 0.989117352243 

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: 
 

𝑒 = 4096𝑒 √  
 
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: 

𝑒 = 4096𝑒 √   
 
 

𝑒 √  = 1.6272016… * 10-6 
 

𝑒  = 1.6272016… * 10-6 

 

0.000244140625  𝑒  = 𝑒 √  = 1.6272016… * 10-6 
 

ln 𝑒 √ = −13.328648814475 = −𝜋√18  

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

 
 
Result: 

 
0.006665017... 
 

0.000244140625  𝑒  = 𝑒 √   
 
Dividing both sides by 0.000244140625, we obtain: 
 

   
.

.
𝑒  = 

.
𝑒 √   

 
𝑒  = 0.0066650177536 
 
 
((((exp((-Pi*sqrt(18)))))))*1/0.000244140625 
 
Input interpretation: 
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Result: 

 

0.00666501785… 

 
𝑒  = 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 

 

 

 

 

 



74 
 

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 development, and therefore, in the 
final results of the analyzed expressions. 
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