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                                                    Abstract 

In this research thesis, we have described and deepened further Ramanujan 
equations (Hardy-Ramanujan number, taxicab numbers, etc) linked to some 
parameters of Standard Model Particles and String Theory. We have therefore 
obtained further possible mathematical connections. 
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https://www.britannica.com/biography/Srinivasa-Ramanujan 
 
 

 
 
https://futurism.com/brane-science-complex-notions-of-superstring-theory 
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https://plus.maths.org/content/ramanujan 

 

Ramanujan's manuscript 

The representations of 1729 as the sum of two cubes appear in the bottom right 
corner. The equation expressing the near counter examples to Fermat's last theorem 
appears further up: α3 + β3 = γ3 + (-1)n. 

 

 

From Wikipedia 

The taxicab number, typically denoted Ta(n) or Taxicab(n), also called 
the nth Hardy–Ramanujan number, is defined as the smallest integer that can be 
expressed as a sum of two positive integer cubes in n distinct ways. The most famous 
taxicab number is 1729 = Ta(2) = 13 + 123 = 93 + 103. 
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From: 

Two–Field Born–Infeld with Diverse Dualities 
S. Ferrara, A. Sagnotti and A. Yeranyan - arXiv:1602.04566v3 [hep-th] 8 Jul 2016 
 

From: 
 
𝜙ത = 6;   𝜙 = 8;  𝐹 = 9;  𝐹ത = 10;  𝑉 = 12;  𝑉ത = 135;  𝜈 = 138;  �̅� = 172 
 
 

 
 

 
 
 
 
 𝐹 = 6;  𝐹ത = 8;  f = 9  and γ = 10 

 

81[1-(((1+(6^2+8^2)/(2*9^2))^2-1/81*sqrt(6^2*8^2)*(1/81*sqrt(6^2*8^2)-10)))^1/2 
+ 10 atanh ((((1+(6^2+8^2)/(2*9^2)-(((1+(6^2+8^2)/(2*9^2))^2-
1/81*sqrt(6^2*8^2)*(1/81*sqrt(6^2*8^2)-10)))^1/2))) / ((1/81*sqrt(6^2*8^2)-10))] 
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(((1+(6^2+8^2)/(2*9^2))^2-1/81*sqrt(6^2*8^2)*(1/81*sqrt(6^2*8^2)-10)))^1/2 

Input: 

 
 
Result: 

 
 
Decimal approximation: 

 
2.86188177988794 

 

81[1-(2.86188177988794) + 10 atanh (((((((1+(6^2+8^2)/(2*9^2)-
(2.86188177988794))))) / ((1/81*sqrt(6^2*8^2)-10)))))] 

Input interpretation: 

 

 

Result: 

 

-43.017729954751… 

 
Alternative representations: 
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Series representations: 
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Integral representations: 
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We have that: 

-3* 81[1-(2.86188177988794) + 10 atanh (((((((1+(6^2+8^2)/(2*9^2)-
(2.86188177988794))))) / ((1/81*sqrt(6^2*8^2)-10)))))]+47-4 

 

Input interpretation: 

 

 

Result: 

 

172.05318986425… ≈ 172 (Ramanujan taxicab number) 

 

Alternative representations: 
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Series representations: 
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Integral representations: 
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-1/7(((((81[1-(2.86188177988794) + 10 atanh (((((((1+(6^2+8^2)/(2*9^2)-
(2.86188177988794))))) / ((1/81*sqrt(6^2*8^2)-10)))))])))))^3 + 89 + 7 

Input interpretation: 

 

 

 
 
 
Result: 

 

11468.1983737… ≈ 11468 (Ramanujan taxicab number) 

 

 
Alternative representations: 
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Series representations: 
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Integral representations: 
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(-81[1-(2.86188177988794) + 10 atanh (((((((1+(6^2+8^2)/(2*9^2)-
(2.86188177988794))))) / ((1/81*sqrt(6^2*8^2)-10)))))])^((64*2)/10^3) 

Input interpretation: 

 

 
 
Result: 

 
1.6184782913... result that is a very good approximation to the value of the golden 
ratio 1,618033988749... 
 
 

 

1.6184782913452363438490114680583254013514479441224006 

Input interpretation: 
 

1.6184782913… 
 
 
 
 
Rational approximation: 

 

 
Possible closed forms: 
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From: 

 

 

 

 

 

 

 

𝜙௧ = 9;  𝜙ௗ = 10;  𝜙 = 138;  𝜙ത = 135 

 

 

1-sqrt[((1+Re(9)))^2-9^2-Det{{1, 138-135}, {138-135, 1}}+2(Re(10)-sqrt(10^2))] 

Input interpretation: 

 

 
 

 
Result: 
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Decimal approximation: 

 
-4.1961524227… 

 

-[((((1-sqrt[((1+Re(9)))^2-9^2-Det{{1, 138-135}, {138-135, 1}}+2(Re(10)-
sqrt(10^2))]))))^5 + (144*2+3)] 

Input interpretation: 

 

 
 

 
Result: 

 
Decimal approximation: 

 
1009.937… ≈ 1010 (Ramanujan taxicab number) 

 
 
Alternate form: 

 
 

144+89+8+3+(((-2*-[((((1-sqrt[((1+Re(9)))^2-9^2-Det{{1, 138-135}, {138-135, 
1}}+2(Re(10)-sqrt(10^2))]))))^6))) 

Input interpretation: 

 

 
 

Result: 
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Decimal approximation: 

 
11161.8601605… ≈ 11161 (Ramanujan taxicab number) 

 

 

Alternate forms: 

 

 
 

-34(((1-sqrt[((1+Re(9)))^2-9^2-Det{{1, 138-135}, {138-135, 1}}+2(Re(10)-
sqrt(10^2))]))) - 18 +1/golden ratio 

Input interpretation: 

 

 
 
 

 
Result: 

 
 
Decimal approximation: 

 
125.28721636… 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: 
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-5+27*1/2*((((-34(((1-sqrt[((1+Re(9)))^2-9^2-Det{{1, 138-135}, {138-135, 
1}}+2(Re(10)-sqrt(10^2))]))) - 18 +Pi +1/golden ratio)))) 

Input interpretation: 

 

 
 
 

Result: 

 
 
Decimal approximation: 

 
1728.78892169… 

 

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  (taxicab number) 

 

 

Property: 

 
 
Alternate forms: 
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Now, we have that: 

 

From 

 

For  𝜙௧ = 9;  𝜙ௗ = 10;  𝜙 = 138;  𝜙ത = 135, we obtain: 

 

1-sqrt[((1+Re(9)))^2-9^2-Det{{1, 138-135}, {138-135, 1}}] 

Input interpretation: 

 

 
 

 
Result: 

 
 
Decimal approximation: 

 
-4.1961524227..... the same previous result 
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We have also: 

(-(((1-sqrt[((1+Re(9)))^2-9^2-Det{{1, 138-135}, {138-135, 1}}]))))^1/3+5*1/10^3 

Input interpretation: 

 

 
 

Result: 

 
 
Decimal approximation: 

 
1.617935813642…. result that is a very good approximation to the value of the 
golden ratio 1,618033988749... 
 

 

Alternate form: 

 
 

 

We have that: 

 

1-sqrt[((1+Re(9)))^2-9^2] 

Input: 
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Exact result: 

 

Decimal approximation: 

 

-3.3588989435… 

 

Alternative representations: 

 

 

 

 
Series representations: 

 

 

 

 

Multiplying the previous result by -0.481715587144498 that is equal to: 

1/233*-((((76-4) π)- (322+29+7)*1/π)) 

we obtain:  

1/233*-((((76-4) π)- (322+29+7)*1/π)) *(((1-sqrt[((1+Re(9)))^2-9^2]))) 

Input: 
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Exact result: 

 

 
 
Decimal approximation: 

 

1.618033976746… result that is the value of the golden ratio 1,618033988749... 
 

Property: 

 

Alternate forms: 

 

 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 

Now, we have that: 

 

 (5.8-5.9) 

 

(2^2)^2+ (2*3)^2+(2*5)^2+(2*8)^2 

 

 
C = 408 

      (5.10) 
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[(2*3)^2-(2*5)^2+(2*8)^2-(2^2)^2]^2  

 

 
 

[2^2*(3*5)+(3)^2(2*8)-2(2*3)(2*5)]^2 

 

 
 

(((((2*3)^2-(2*5)^2+(2*8)^2-(2^2)^2))))^2 +((((2^2*(3*5)+(3)^2(2*8)-
2(2*3)(2*5)))))^2 

 

 
D = 38032 

 

Thence: 

 

1- sqrt((((1+1/4(2*3))^2-1/32(408)-1/32(sqrt(38032))))) 

Input: 

 
Result: 

 
Decimal approximation: 

 
 
Polar coordinates: 

 
3.68705 
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Alternate forms: 

 

 

 
Minimal polynomial: 

 
 

 

((((1- sqrt((((1+1/4(2*3))^2-1/32(408)-1/32(sqrt(38032)))))))))^4 - 55i +(golden 
ratio)i 

Input: 

 

 

 

Result: 

 

Decimal approximation: 

 

Polar coordinates: 
 

139.394 result practically equal to the rest mass of  Pion meson 139.57 MeV 
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Alternate forms: 

 

 

 

Minimal polynomial: 

 

Expanded form: 
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Series representations: 

 

 

 

 

 

((((1- sqrt((((1+1/4(2*3))^2-1/32(408)-1/32(sqrt(38032)))))))))^4 - 55i -13i - Pi*i 

Input: 

 

 

Result: 

 

Decimal approximation: 
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Property: 

 

 
 
 
Polar coordinates: 

 

125.683 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: 

 

 

 

Expanded form: 

 

 
Series representations: 
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From: 

Integrable Scalar Cosmologies I. Foundations and links with String Theory 
P. Fre , A. Sagnotti  and A.S. Sorin - arXiv:1307.1910v3 [hep-th] 16 Oct 2013 
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From the following Rogers-Ramanujan continued fraction: 
  

 
 
We put for φ > 0  φ = 4 and  for λ > 0  λ = 0.9991104, an obtain: 

    

0.9991104/16[(1-1/(3sqrt3))*e^(-24/5)+(7+1/(sqrt3))*e^(-8/5)+(7-
1/(sqrt3))*e^(8/5)+(1+1/(3sqrt3))*e^(24/5)]     

Input interpretation: 

 

 
Result: 

 

11.13029… 

Series representations: 
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 (((((0.9991104/16[(1-1/(3sqrt3))*e^(-24/5)+(7+1/(sqrt3))*e^(-8/5)+(7-
1/(sqrt3))*e^(8/5)+(1+1/(3sqrt3))*e^(24/5)])))))^2+11+(1/(sqrt3))^3 

Input interpretation: 

 

Result: 

 

135.0758… ≈ 135 (Ramanujan taxicab number) 
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Series representations: 
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36 
 

(((((0.9991104/16[(1-1/(3sqrt3))*e^(-24/5)+(7+1/(sqrt3))*e^(-8/5)+(7-
1/(sqrt3))*e^(8/5)+(1+1/(3sqrt3))*e^(24/5)])))))^2+13+(1/(sqrt3))^3 + golden ratio^2 

Input interpretation: 

 

 

Result: 

 

139.6938… result practically equal to the rest mass of  Pion meson 139.57 MeV 
 

 
Series representations: 
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(((((0.9991104/16[(1-1/(3sqrt3))*e^(-24/5)+(7+1/(sqrt3))*e^(-8/5)+(7-
1/(sqrt3))*e^(8/5)+(1+1/(3sqrt3))*e^(24/5)])))))^2+(1/(sqrt3))^3 + golden ratio 

Input interpretation: 

 

 

Result: 

 

125.6938… 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 

 

Series representations: 

 



40 
 

 



41 
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sqrt729*1/2((((((((0.9991104/16[(1-1/(3sqrt3))*e^(-24/5)+(7+1/(sqrt3))*e^(-8/5)+(7-
1/(sqrt3))*e^(8/5)+(1+1/(3sqrt3))*e^(24/5)])))))^2 +4 + (1/(sqrt3))^2)))-2 

where 729 = 93 (see Ramanujan cubes) 

Input interpretation: 

 

Result: 

 

1728.925… 

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  (taxicab number) 

 

Series representations: 
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(((((((0.9991104/16[(1-1/(3sqrt3))*e^(-24/5)+(7+1/(sqrt3))*e^(-8/5)+(7-
1/(sqrt3))*e^(8/5)+(1+1/(3sqrt3))*e^(24/5)])))))))^1/5 

Input interpretation: 

 
 
Result: 

 
1.6192030… result that is a good approximation to the value of the golden ratio 
1,618033988749... 
 

 

 

Now, we have that: 

 

 

We put for φ > 0  φ = 4 and  for λ > 0  λ = 0.9991104, an obtain: 

0.9991104/16[(2-18(sqrt3))*e^(-24/5)+(6+30(sqrt3))*e^(-8/5)+(6-
30(sqrt3))*e^(8/5)+(2+18(sqrt3))*e^(24/5)]     

Input interpretation: 

 

Result: 

 

238.235… 
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Series representations: 

 

 

 

 

1/2*(((0.9991104/16[(2-18(sqrt3))*e^(-24/5)+(6+30(sqrt3))*e^(-8/5)+(6-
30(sqrt3))*e^(8/5)+(2+18(sqrt3))*e^(24/5)])))+11+8-Pi     

Input interpretation: 

 

Result: 

 

134.9759… ≈ 135 (Ramanujan taxicab number) and practically equal to the rest mass 
of  Pion meson 134.9766 MeV 
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Series representations: 

 

 

 

 
 

1/2*(((0.9991104/16[(2-18(sqrt3))*e^(-24/5)+(6+30(sqrt3))*e^(-8/5)+(6-
30(sqrt3))*e^(8/5)+(2+18(sqrt3))*e^(24/5)])))+8-Pi+golden ratio     

Input interpretation: 
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Result: 

 

125.5939… 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 

 
 
Series representations: 
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1/2*(((0.9991104/16[(2-18(sqrt3))*e^(-24/5)+(6+30(sqrt3))*e^(-8/5)+(6-
30(sqrt3))*e^(8/5)+(2+18(sqrt3))*e^(24/5)])))+11-e+1/golden ratio     

Input interpretation: 

 

 

Result: 

 

128.0173… 

 
Series representations: 
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sqrt729*1/2*(((1/2*(((0.9991104/16[(2-18(sqrt3))*e^(-24/5)+(6+30(sqrt3))*e^(-
8/5)+(6-30(sqrt3))*e^(8/5)+(2+18(sqrt3))*e^(24/5)])))+11-e+1/golden ratio)))+4/5 

 

Input interpretation: 

 

 

Result: 

 

1729.033… 

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  (taxicab number) 
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Series representations: 
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52 
 

 

 

Now, we have that: 
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We put for φ > 0  φ = 4 and  for λ > 0  λ = 0.9991104, and a = 138, b = 135 and 
obtain: 

((138-135+(138+135) cosh(24/5))) / ((2 cosh^(2/3)(12/5))) 

Input: 

 

 

Exact result: 

 

Decimal approximation: 

 

2644.03141084… 

Alternate forms: 

 

 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 
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((138-135+(138+135) cosh(24/5))) / ((2 cosh^(2/3)(12/5))) + golden ratio 

Input: 

 

 

 

Exact result: 

 

Decimal approximation: 

 

2645.649444832… result practically equal to the rest mass of charmed Xi baryon 
2645.9 

Alternate forms: 

 

 

 

 
Alternative representations: 
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Series representations: 
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Integral representations: 

 

 

 

 

 
(((1/3((138-135+(138+135) cosh(24/5))) / ((2 cosh^(2/3)(12/5))))))-76+7-34*1/10^2 

Input: 

 

 

Exact result: 

 



58 
 

 
Decimal approximation: 

 

812.0038036145… ≈ 812 (Ramanujan taxicab number) 

 

 
Alternate forms: 

 

 

 

 
Alternative representations: 

 

 

 

 
Series representations: 

 



 

 
Integral representations: 

59 
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(((138-135+(138+135) cosh(24/5))) / ((2 cosh^(2/3)(12/5))))-843-76+4 

Input: 

 

 

Exact result: 

 

Decimal approximation: 

 

1729.031410843… 

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  (taxicab number) 

 

Alternate forms: 
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Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

 

 
(((138-135+(138+135) cosh(24/5))) / ((2 cosh^(2/3)(12/5))))-(2452.9-1535) 

where 2452.9  and  1535 are the rest mass of the charmed Sigma baryon and Xi 
baryon  

Input interpretation: 
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Result: 

 

1726.13… result very near to the mass of candidate glueball f0(1710) meson. 

 
Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

From 
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We obtain: 

for φ > 0  φ = 4 and  for λ > 0  λ = 0.9991104, and a = 138, b = 135 and obtain: 

((-138+135+(138+135) cosh(24/5))) / ((2 sinh^(2/3)(12/5))) 

Input: 

 

 

 

Exact result: 

 

Decimal approximation: 

 

2672.23799887… 

Alternate forms: 

 

 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 
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((-138+135+(138+135) cosh(24/5))) / ((2 sinh^(2/3)(12/5))) + 21 + Pi - 1/golden ratio 

Input: 

 

 

 

 

Exact result: 

 

Decimal approximation: 

 

2695.7615575… result practically equal to the rest mass of charmed Omega baryon 
2695.2 

Alternate forms: 

 

 

 

 
Alternative representations: 
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Series representations: 
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Integral representations: 
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Now: 

 

 

 

 
for d = 11, 𝜙 = 6, 𝜎 = 8 and V0 > 0 ; V0 = 0.5 

(((sqrt(((11-2)/((2(11-1)))))))) * (3/2 * 6 – ((10-11)*8/(11-2))) 
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Input: 

 
 
Result: 

 
Decimal approximation: 

 
6.6336683… = Φt 

Alternate form: 
 

 
 

sqrt((((10-11)/(2(11-1))))) (1/2 * 6 + 3*8) 

Input: 

 
 
Result: 

 
Decimal approximation: 

 
Polar coordinates: 

 
6.03738 = Φs 
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sqrt[(((11^2-14*11+184)))/((24(11-4)))] 

Input: 

 
 
Result: 

 
Decimal approximation: 

 
0.948055654 = γ9 - result very near to the spectral index ns , to the mesonic Regge 
slope, to the inflaton value at the end of the inflation 0.9402 (see Appendix) and to 
the value of the following Rogers-Ramanujan continued fraction: 

 

 

From: 
 
Astronomy & Astrophysics manuscript no. ms c ESO 2019 - September 24, 2019 
Planck 2018 results. VI. Cosmological parameters 
 
The primordial fluctuations are consistent with Gaussian purely adiabatic scalar 
perturbations characterized by a power spectrum with a spectral index ns = 0.965 ± 
0.004, consistent with the predictions of slow-roll, single-field, inflation. 
 
 

 
Alternate form: 
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-10/3*(((11-4)(11-10)))/((2(11^2-14*11+184)))^1/2 

Input: 

 
 
Result: 

 
Decimal approximation: 

 
-1.342682454… = γΛ 

 
Alternate form: 

 
 

Thence: 

 

0.5(e^(sqrt3*0.948055654*6.6336683) + e^(sqrt3*-1.342682454*6.6336683)) 

Input interpretation: 

 

Result: 

 

26899.7… 

Series representations: 
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Now, from the formula of coefficients of the '5th order' mock theta function 𝜓1(q): 
(A053261 OEIS Sequence) 

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

for n = 294  and subtracting 322 that is a Lucas number and adding the conjugate of 
the golden ratio, we obtain: 

(((sqrt(golden ratio) * exp(Pi*sqrt(294/15)) / (2*5^(1/4)*sqrt(294))))) - 322 
+1/golden ratio 

Input: 

 

 

Exact result: 

 

Decimal approximation: 

 

26899.3166… 
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Property: 

 

Alternate forms: 

 

 

 

 
Series representations: 
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We have also that: 

(((0.5(e^(sqrt3*0.948055654*6.6336683) + e^(sqrt3*-
1.342682454*6.6336683)))))^1/2+8 

Input interpretation: 

 

Result: 

 

172.011…. ≈ 172 (Ramanujan taxicab number) 

 

 
Series representations: 
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(((0.5(e^(sqrt3*0.948055654*6.6336683) + e^(sqrt3*-
1.342682454*6.6336683)))))^1/2-34-5 

Input interpretation: 

 

Result: 

 

125.011… 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 

 

Series representations: 
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And: 

sqrt729*1/2*(((((0.5(e^(sqrt3*0.948055654*6.6336683) + e^(sqrt3*-
1.342682454*6.6336683)))))^1/2-34-2))+4/5 

Input interpretation: 

 

Result: 

 

1728.95… 

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  (taxicab number) 

 

 
Series representations: 
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(((((0.5(e^(sqrt3*0.948055654*6.6336683) + e^(sqrt3*-
1.342682454*6.6336683)))))))^1/21- 7*1/10^3 

Input interpretation: 

 

Result: 

 

1.6183255318…. result that is a very good approximation to the value of the golden 
ratio 1,618033988749... 
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Series representations: 
 

 

 

 

 
 

Observations 

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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