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Summary 

 

In this research thesis, we have analyzed further Ramanujan formulas and 
described new mathematical connections with some sectors of Particle Physics 
and Cosmology. We have described, as in previous papers, the possible and new 
connections between different formulas of Ramanujan's mathematics and some 
formulas concerning particle physics and cosmology. In the course of the 
discussion we describe and highlight the connections between some 
developments of Ramanujan equations and particles type solutions such as the 
mass of the Higgs boson and the masses of proton (or neutron), and other 
baryons and mesons. Principally solutions of Ramanujan equations, connected 
with the masses of the 𝝅 mesons (139.57 and 134.9766 MeV) have been described 
and highlighted.  

 

Further, we have described the connections between the mathematics of 
Ramanujan and  different equations concerning some areas of theoretical 
physics and cosmology (see part "Replica Wormholes and the Entropy of 
Hawking Radiation”). Is our opinion, that the possible connections between the 
mathematical developments of some Rogers-Ramanujan continued fractions, 
various mathematical Ramanujan’s expressions, the value of the dilaton and 
that of "the dilaton mass calculated as a type of Higgs boson that is equal about 
to 125 GeV", the Higgs boson mass itself and the masses of the 𝝅 mesons (139.57 
and 134.9766 MeV) are fundamental. 
  
All the results of the most important connections are highlighted in blue 
throughout the drafting of the paper 
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From: 

MANUSCRIPT BOOK 2 OF SRINIVASA RAMANUJAN 
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For x = 0.24, we obtain: 

1/0.24^2-3/(1+0.24^2)+5/(3+0.24^2)-7/(6+0.24^2)+9/(10+0.24^2) 

Input: 

 
 
Result: 

 
15.8990419329... 

 

For x = 1/12 = 0.083, we obtain: 

1/0.083^2-3/(1+0.083^2)+5/(3+0.083^2)-7/(6+0.083^2)+9/(10+0.083^2) 

Input: 
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Result: 

 
143.576374602948... 

 

1/0.083^2-3/(1+0.083^2)+5/(3+0.083^2)-7/(6+0.083^2)+9/(10+0.083^2)-4 

Where 4 is a Lucas number and the dimensions of a D4-brane 

Input: 

 
 
Result: 

 
139.576374602948... result practically equal to the rest mass of  Pion meson 139.57  
 

 

1/2+ 1/(3+sqrt8)-1/(5+sqrt24)+1/(7+sqrt48) = C 

Input: 

 
 
Result: 

 
 
Decimal approximation: 

 
0.64234913054… 

 
Alternate forms: 
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Minimal polynomial: 

 
 

 

 

 

For x = 0.083, we obtain: 

1/(2Pi*0.083) + (Pi*0.083)/6 - 0.64234913054 

Input interpretation: 

 
 
Result: 

 
1.31864… 

 
Alternative representations: 

 

 

 
 
Series representations: 
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Integral representations: 

 

 

 
 

 

(((((( 1/(2Pi*0.083) + (Pi*0.083)/6 - 0.64234913054)))^2+sqrt2)))*521/10^3 

Where 521 is a Lucas number. Note that 521 = 496 + 25, where 496 is the dimension 
of Lie’s Group E8 X E8  and 25 corresponding to the dimensions of a D-25 brane 
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Input interpretation: 

 
 
Result: 

 

1.64272466…≈ ζ(2) = = 1.644934 … 

 

Series representations: 

 

 

 
 

 

1/10^27*((((((((( 1/(2Pi*0.083) + (Pi*0.083)/6 - 
0.64234913054)))^2+sqrt2)))*521/10^3 + 29/10^3))) 

Input interpretation: 
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Where 521 and 29 are Lucas numbers. Note that 521 = 496 + 25, where 496 is the 
dimension of Lie’s Group E8 X E8  and 25 corresponding to the dimensions of a D-25 
brane 

 
Result: 

 
1.67172…*10-27 kg 

result practically equal to the value of the formula:             

 

𝑚 = 2 × 𝑚 = 1.6714213 × 10  gm              

 
that is the holographic proton mass (N. Haramein) 
 

 

 

Series representations: 
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10^2 (((1/(2Pi*0.083) + (Pi*0.083)/6 - 0.64234913054)))+Pi 

Where 10 is the number of dimensions in superstring theory 

Input interpretation: 

 
 
Result: 

 
135.005…. result very near to the rest mass of  Pion meson 139.57  
 
 
Alternative representations: 

 

 

 
 
Integral representations: 
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For x = 2, from the following expression, considering the symbol &, we obtain: 

1/2^2-3/(1+2^2)+5/(3+2^2)-7/(6+2^2)+9/(10+2^2)+... 

Input interpretation: 

 
 
Infinite sum: 

 

 
Decimal approximation: 

 
0.0019996170576... 

 

Convergence tests: 
 

 
Partial sum formula: 

 

 
Partial sums: 
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1/((((1+2^2/1)(1+2^2/3)(1+2^2/6)(1+2^2/10)*...))) 

Input interpretation: 

 
 
Result: 

 
 

1/((((1+2^2/1)(1+2^2/3)(1+2^2/6)(1+2^2/10)*...))) = 1/2^2-3/(1+2^2)+5/(3+2^2)-
7/(6+2^2)+9/(10+2^2)-... 

Input interpretation: 

 
 
Result: 

 
 

Input: 

 

 

 
Exact result: 

 

Decimal approximation: 

 

0.0019996170576… 

 

Alternate forms: 
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Alternative representations: 

 

 

 

 
Series representations: 

 

 

 

 
Integral representation: 
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(1/4)*1/(((2 π sech((sqrt(31) π)/2))))+11+3+1/golden ratio 

Where 11 and 3 are Lucas numbers 

Input: 

 

 

 

 
Exact result: 

 

 

 
Decimal approximation: 

 

139.64197247…. result practically equal to the rest mass of  Pion meson 139.57  
 
 
Alternate forms: 

 

 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
 
 
 
Integral representations: 
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(((1/2^2-3/(1+2^2)+5/(3+2^2)-7/(6+2^2)+9/(10+2^2)+...)))/(((2 π sech((sqrt(31) 
π)/2)))) 

Input interpretation: 

 

 
 
Result: 

 
1  result that can be interpreted as the photon spin 

 

 

We have that: 

 

For x = 1/12 = 0.083, we obtain: 

1-Pi/2+1/(6(3+sqrt8)^2)-1/(10(5+sqrt24)^2)+1/(14(7+sqrt48)^2) 

Input: 

 
 
Result: 

 
Decimal approximation: 

 
-0.566542434….. 

 
Property: 
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Alternate forms: 

 

 

 
 
 
 
 
 
 
 
Series representations: 
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-1/(((1-Pi/2+1/(6(3+sqrt8)^2)-
1/(10(5+sqrt24)^2)+1/(14(7+sqrt48)^2))))*76+1/golden ratio 

Where 76 is a Lucas number 

Input: 

 

 
 
 
Result: 

 
 
Decimal approximation: 

 
134.765090577…. result practically equal to the rest mass of  Pion meson 134.976  
 
 

 

Property: 
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Alternate forms: 

 

 

 
 
Series representations: 
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For x = 2, we obtain: 

Pi/(4sqrt3) * (((sinh(2Pi*sqrt3)-sqrt3*sin(2Pi)))) / (((cosh(2Pi*sqrt3)-cos(2Pi)))) 

Input: 

 

 

 

 
Exact result: 
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Decimal approximation: 

 

0.4534668716242587…. 

Alternate forms: 

 

 

 

 
 
 
 
Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

 
Multiple-argument formulas: 

 

 

 

 

 

(((exp(((Pi/(4sqrt3) * (((sinh(2Pi*sqrt3)-sqrt3*sin(2Pi)))) / (((cosh(2Pi*sqrt3)-
cos(2Pi))))))))))^16-29+1/golden ratio 
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Where 29 is a Lucas number and 16 is the difference between 26 and 10, where in 
bosonic string theory, spacetime is 26-dimensional, while in superstring theory it is 
10-dimensional 

 

Input: 

 

 

 

 

 
Exact result: 

 

Decimal approximation: 

 

1387.4462435…. result practically equal to the rest mass of Sigma baryon 1387.2 

Alternate forms: 

 

 

 

 

 
Alternative representations: 



24 
 

 

 

 

 
Series representations: 
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Multiple-argument formulas: 

 

 

 

 

 

 

 

1/10(((exp(((Pi/(4sqrt3) * (((sinh(2Pi*sqrt3)-sqrt3*sin(2Pi)))) / (((cosh(2Pi*sqrt3)-
cos(2Pi))))))))))^16-2 

 

Where 10 is the number of dimensions in superstring theory. In bosonic string theory, 
spacetime is 26-dimensional, while in superstring theory it is 10-dimensional, and 
in M-theory it is 11-dimensional. Note that 26 – 10 = 16 
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Input: 

 

 

 

 
Exact result: 

 

Decimal approximation: 

 

139.5828209…. result practically equal to the rest mass of  Pion meson 139.57  
 
 
Alternate forms: 

 

 

 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Multiple-argument formulas: 
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Or: 

 

1/(1^2+2^2+2^4/1^2)+1/(2^2+2^2+2^4/2^2)+1/(3^2+2^2+2^4/3^2)+... 

 

Input interpretation: 

 

 
Infinite sum: 

 

 

 

 
Decimal approximation: 

 

0.4534668716242587….. 

 



29 
 

 
Convergence tests: 

 

 

 

Partial sum formula: 

 

 

Partial sums: 

 

Alternate forms: 
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Series representations: 

 

 

 

 

 

 

 

 

For n = 2, we obtain: 
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1/(12*2^2) + 1/2*(1/(1^2+3*2^2)+1/(2^2+3*2^2)+1/(3^2+3*2^2)+...) 

Input interpretation: 

 

 
 
 
Result: 

 

 

Alternate forms: 

 

 

 

 

1/48 + 1/48 (-1 + 2 sqrt(3) π coth(2 sqrt(3) π)) 

Input: 

 

 

 
Decimal approximation: 

 

0.22672492… 

Alternate forms: 
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Alternative representations: 

 

 

 

 
Series representations: 

 

 

 

 
Integral representation: 

 

 

 

(((exp(((1/48 + 1/48 (-1 + 2 sqrt(3) π coth(2 sqrt(3) π))))))))^32-29+1/golden ratio 

Where 29 is a Lucas number 

Input: 
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Exact result: 

 

Decimal approximation: 

 

1387.0605057…. result practically equal to the rest mass of Sigma baryon 1387.2 

Alternate forms: 

 

 

 

 

 

 
 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representation: 

 

 

 

1/10((((((exp(((1/48 + 1/48 (-1 + 2 sqrt(3) π coth(2 sqrt(3) π))))))))^32-29+1/golden 
ratio)))+1/golden ratio 

Where 10 is the numbers of dimensions in superstring theory and 29 is a Lucas 
number 

Input: 
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Exact result: 

 

Decimal approximation: 

 

139.32408455…. result practically equal to the rest mass of  Pion meson 139.57  
 
 

Alternate forms: 

 

 

 

Expanded form: 

 

 
Alternative representations: 
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Series representations: 

 

 

 

Integral representation: 

 

 

 

Or: 

1/(12*2^2) + 
1/2*(1/(1^2+3*2^2)+1/(2^2+3*2^2)+1/(3^2+3*2^2)+1/(4^2+3*2^2)+1/(5^2+3*2^2)
+1/(6^2+3*2^2)+1/(7^2+3*2^2)) 

Input: 

 
 
Exact result: 

 
 
Decimal approximation: 
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0.164338439953194... 

 

1/(48) + 
1/2*(1/(64+12)+1/(81+12)+1/(100+12)+1/(121+12)+1/(144+12)+1/(169+12)+1/(196
+12)+1/(225+12)+1/(256+12)+1/(289+12)+1/(324+12)+1/(361+12)+1/(400+12)+1/(
441+12)+1/(496)+1/(541)) 

Input: 

 
 
 
Exact result: 

 
 
Decimal approximation: 

 
0.06209842... 

 

0.164338439 + 1/(48) + 
1/2*(1/(64+12)+1/(81+12)+1/(100+12)+1/(121+12)+1/(144+12)+1/(169+12)+1/(196
+12)+1/(225+12)+1/(256+12)+1/(289+12)+1/(324+12)+1/(361+12)+1/(400+12)+1/(
441+12)+1/(496)+1/(541)) 

Input interpretation: 

 
 
Result: 

 
0.22643686... 



38 
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1^5/(e^(2Pi)-1)+2^5/(e^(4Pi)-1)+3^5/(e^(6Pi)-1)+4^5/(e^(8Pi)-1) 

Input: 

 

 
Decimal approximation: 

 

0.001984126912… 

Property: 

 

Alternate forms: 

 

 

 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 
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1/504 

Input: 

 
 
Exact result: 

 
 
 
 
 
Decimal approximation: 

 
0.001984126984…. 

 

1^9/(e^(2Pi)-1)+2^9/(e^(4Pi)-1)+3^9/(e^(6Pi)-1)+4^9/(e^(8Pi)-1) 

Input: 
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Decimal approximation: 

 

0.0037878339… 

Property: 

 

Alternate forms: 

 

 

 

 

 
Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

 

1/264 

Input: 
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Exact result: 

 
 
Decimal approximation: 

 
0.003787878… 

 

 

1^13/(e^(2Pi)-1)+2^13/(e^(4Pi)-1)+3^13/(e^(6Pi)-1)+4^13/(e^(8Pi)-1) 

Input: 

 

 
Decimal approximation: 

 

0.0416383815854…… 

Property: 

 

Alternate forms: 

 

 

 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 
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1/24 

Input: 

 
 
Exact result: 

 
 
Decimal approximation: 

 
0.0416666666666….. 

 

 

We note that: 

 
From: 

SUPERSYMMETRY AND STRING THEORY - Beyond the Standard Model 
MICHAEL DINE 
University of California, Santa Cruz - First published in print format 2006 -  © M. Dine 2007 
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Thence 24 can be identified with the number of the transverse degrees of freedom in 
the bosonic string 

We have that: 

(((1^5/(e^(2Pi)-1)+2^5/(e^(4Pi)-1)+3^5/(e^(6Pi)-1)+4^5/(e^(8Pi)-
1))))+(((1^9/(e^(2Pi)-1)+2^9/(e^(4Pi)-1)+3^9/(e^(6Pi)-1)+4^9/(e^(8Pi)-1)))) 

Input: 

 
 
Exact result: 

 
 
Decimal approximation: 

 
0.0057719609126336… Partial Result 

 

Property: 
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0.0057719609126336642551098 + 1^13/(e^(2Pi)-1)+2^13/(e^(4Pi)-
1)+3^13/(e^(6Pi)-1)+4^13/(e^(8Pi)-1) 

Input interpretation: 

 

 
Result: 

 

0.047410342498….. 

Alternative representations: 

 

 

 

 
 
 
 
 
Series representations: 
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We observe that: 

1/((((0.00577196091263 + 1^13/(e^(2Pi)-1)+2^13/(e^(4Pi)-1)+3^13/(e^(6Pi)-
1)+4^13/(e^(8Pi)-1))))) 

Input interpretation: 
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Result: 

 

21.09244412315… 

 
Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 
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6/((((0.00577196091263 + 1^13/(e^(2Pi)-1)+2^13/(e^(4Pi)-1)+3^13/(e^(6Pi)-
1)+4^13/(e^(8Pi)-1)))))-golden ratio 

Input interpretation: 

 

 

 
Result: 

 

124.936630…. 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 

 

 
Alternative representations: 
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Series representations: 
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Integral representations: 
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6/((((0.00577196091263 + 1^13/(e^(2Pi)-1)+2^13/(e^(4Pi)-1)+3^13/(e^(6Pi)-
1)+4^13/(e^(8Pi)-1)))))+11+golden ratio 

Where 11 is a Lucas number and are the number of dimensions of bulk in M-theory 
(hyperspace) and 6 are the extra dimensions (compactified toroidal dimensions) of 
the superstring theory in 10 D 

Input interpretation: 

 

 

 
Result: 

 

139.1726987276…. result practically equal to the rest mass of  Pion meson 139.57 

 
Alternative representations: 
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Series representations: 
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Integral representations: 
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For x = 0.5, we obtain: 

1-0.5^4*4*Pi(((((coth(Pi)/(1^4-0.5^4)+(2coth(2Pi))/(2^4-0.5^4)+(3coth(3Pi))/(3^4-
0.5^4)))))) 

Input: 
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Result: 

 

0.0314354… 

 
Alternative representations: 

 

 

 

 
Series representations: 
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Integral representation: 

 

 

For x = 1/12 = 0.083..., we obtain: 

(((1-0.083^4*4*Pi(((((coth(Pi)/(1^4-0.083^4)+(2coth(2Pi))/(2^4-
0.083^4)+(3coth(3Pi))/(3^4-0.083^4)))))))))^16 

Input: 

 

 
 
Result: 

 
0.9889334.... result very near to the value of the following Rogers-Ramanujan 
continued fraction: 
 

 
 
 

and to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓  
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For x = 12, we obtain: 

1-12^4*4*Pi(((((coth(Pi)/(1^4-12^4)+(2coth(2Pi))/(2^4-12^4)+(3coth(3Pi))/(3^4-
12^4)))))) 

Input: 

 

 

 
Exact result: 

 

 
 
 
Decimal approximation: 

 

76.6132768639… 

Alternate forms: 

 

 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representation: 
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8/5*(((1-12^4*4*Pi(((((coth(Pi)/(1^4-12^4)+(2coth(2Pi))/(2^4-
12^4)+(3coth(3Pi))/(3^4-12^4)))))))))+Pi 

Input: 

 

 

 
Exact result: 

 

 
Decimal approximation: 

 

125.72283563…. 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 forms: 

 

 

 

 
Alternative representations: 
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Series representations: 

 

 

 

Integral representation: 

 

 

8/5*(((1-12^4*4*Pi(((((coth(Pi)/(1^4-12^4)+(2coth(2Pi))/(2^4-
12^4)+(3coth(3Pi))/(3^4-12^4)))))))))+Pi+11+3 
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Where 11 and 3 are Lucas number (furthermore 11 is also the number of dimensions 
of M-Theory) 

Input: 

 

 

 
Exact result: 

 

Decimal approximation: 

 

139.72283563…. result practically equal to the rest mass of  Pion meson 139.57  
 
 

Alternate forms: 

 

 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
 
Integral representation: 
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Now, we have that: 

 

 

1+12^4*4*Pi(((((coth(Pi)/(1^4+12^4)+(2coth(2Pi))/(2^4+12^4)+(3coth(3Pi))/(3^4+1
2^4)))))) 

Input: 

 

 

Exact result: 

 

Decimal approximation: 

 

76.278746097…. 

 

Alternate forms: 

 

 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representation: 
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((((1+12^4*4*Pi(((((coth(Pi)/(1^4+12^4)+(2coth(2Pi))/(2^4+12^4)+(3coth(3Pi))/(3^
4+12^4))))))))))+47+golden ratio 

Where 47 is a Lucas number 

Input: 

 

 

 

Exact result: 

 

Decimal approximation: 

 

124.89678008586…. 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 forms: 

 

 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 

 

 

Integral representation: 
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((((1+12^4*4*Pi(((((coth(Pi)/(1^4+12^4)+(2coth(2Pi))/(2^4+12^4)+(3coth(3Pi))/(3^
4+12^4))))))))))*2-13 

Where 13 is a Fibonacci number 

Input: 

 

 

 
Exact result: 

 

Decimal approximation: 

 

139.557492…. result practically equal to the rest mass of  Pion meson 139.57  
 
 

Alternate forms: 
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Alternative representations: 

 

 

 

 
Series representations: 
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Integral representation: 

 

 

 

And: 

 

1+12^4*4*Pi(((((cosech(Pi)/(1^4-12^4)-(2cosech(2Pi))/(2^4-
12^4)+(3cosech(3Pi))/(3^4-12^4)))))) 

Input: 

 

 

 
Exact result: 

 

Decimal approximation: 

 

-0.000336436347… 
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Alternate forms: 

 

 

 

 
Alternative representations: 

 

 

 

 
Series representations: 
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-1/(((((1+12^4*4*Pi(((((cosech(Pi)/(1^4-12^4)-(2cosech(2Pi))/(2^4-
12^4)+(3cosech(3Pi))/(3^4-12^4)))))))))))+11 

Where 11 is a Lucas number and the number of dimensions of  M-Theory 

Input: 

 

 

 
Exact result: 

 

Decimal approximation: 

 

2983.330450443… result very near to the rest mass of Charmed eta meson 2980.3 

Alternate forms: 

 

 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 

-1/24* 1/(((((1+12^4*4*Pi(((((cosech(Pi)/(1^4-12^4)-(2cosech(2Pi))/(2^4-
12^4)+(3cosech(3Pi))/(3^4-12^4)))))))))))+11 

Where 11 is a Lucas number and the number of dimensions of M-Theory and 24 can 
be identified with the number of the transverse degrees of freedom in the bosonic 
string 

 

Input: 

 



75 
 

 

Exact result: 

 

Decimal approximation: 

 

134.847102101… result practically equal to the rest mass of  Pion meson 134.9766 

Alternate forms: 

 

 

 

 

Alternative representations: 
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Series representations: 

 

 

 

 

And: 

 

 

1-12^4*4*Pi(((((cosech(Pi)/(1^4+12^4)-
(2cosech(2Pi))/(2^4+12^4)+(3cosech(3Pi))/(3^4+12^4)))))) 

Input: 

 

 

Exact result: 

 



77 
 

 
Decimal approximation: 

 

-0.000328808677… 

Alternate forms: 

 

 

 

 
Alternative representations: 

 

 

 

 
Series representations: 
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-1/((((1-12^4*4*Pi(((((cosech(Pi)/(1^4+12^4)-
(2cosech(2Pi))/(2^4+12^4)+(3cosech(3Pi))/(3^4+12^4))))))))))+47+7+golden ratio 

Input: 

 

 

 

 
Exact result: 

 

Decimal approximation: 

 

3096.90029827… result practically equal to the rest mass of J/Psi meson 3096.916 

Alternate forms: 

 

 

     (2) 

 
Alternative representations: 
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Series representations: 

 

 

 

 

-1/24*1/((((1-12^4*4*Pi(((((cosech(Pi)/(1^4+12^4)-
(2cosech(2Pi))/(2^4+12^4)+(3cosech(3Pi))/(3^4+12^4))))))))))-1 

Input: 
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Exact result: 

 

Decimal approximation: 

 

125.7200943451… 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 forms: 

 

 

 

 

Alternative representations: 
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Series representations: 

 

 

 

 

-12^4*4*Pi(((((cosech(Pi)/(1^4+12^4)-
(2cosech(2Pi))/(2^4+12^4)+(3cosech(3Pi))/(3^4+12^4))))))))))+13 

Input: 

 

 

 
Exact result: 

 

Decimal approximation: 

 

139.7200943451… result practically equal to the rest mass of  Pion meson 139.57  
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Alternate forms: 

 

 

 

 

Alternative representations: 

 

 

 

 
Series representations: 
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(((((tanh(Pi/2)/(1^4-12^4)+((3tanh(3Pi)/2))/(3^4-12^4)+((5tanh(5Pi)/2))/(5^4-
12^4)))) 

Input: 

 

 

 
Exact result: 

 

Decimal approximation: 

 

-0.0002411638… 

Property: 

 

Alternate forms: 
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Alternative representations: 

 

 

 

 
Series representations: 
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Integral representation: 

 

 

(((-1/(((((tanh(Pi/2)/(1^4-12^4)+((3tanh(3Pi)/2))/(3^4-12^4)+((5tanh(5Pi)/2))/(5^4-
12^4)))))))))-521-4 

Where 521 and 4 are Lucas numbers. Note that 521 = 496 + 25, where 496 is the 
dimension of Lie’s Group E8 X E8  and 25 corresponding to the dimensions of a D-25 
brane 

 

Input: 

 

 

 
Exact result: 
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Decimal approximation: 

 

3621.55919… result practically equal to the rest mass of double charmed Xi baryon 
3621.40 

Property: 

 

Alternate forms: 

 

 

 

 
Alternative representations: 
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1/golden ratio+1/29*(((((-1/(((((tanh(Pi/2)/(1^4-12^4)+((3tanh(3Pi)/2))/(3^4-
12^4)+((5tanh(5Pi)/2))/(5^4-12^4)))))))))-521-4)) 

Where 29 is a Lucas numbers 

Input: 

 

 
 

 
Exact result: 

 
 
Decimal approximation: 

 
125.49938537… 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 

 

 

Property: 

 
 

 

8+2+1/29*(((((-1/(((((tanh(Pi/2)/(1^4-12^4)+((3tanh(3Pi)/2))/(3^4-
12^4)+((5tanh(5Pi)/2))/(5^4-12^4)))))))))-521-4)) 

Where 8 and 2 are Fibonacci numbers 

Input: 
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Exact result: 

 
 
Decimal approximation: 

 
134.88135139… result practically equal to the rest mass of  Pion meson 134.9766 
  
 

 

Property: 

 
 

 

 

 

(((((tanh(Pi/2)/(1^4+12^4)+((3tanh(3Pi)/2))/(3^4+12^4)+((5tanh(5Pi)/2))/(5^4+12^4)
))) 

Input: 
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Exact result: 

 

Decimal approximation: 

 

0.0002333200322…  

Property: 

 

Alternate forms: 

 

 

 

 

Alternative representations: 
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Series representations: 

 

 

 

 
Integral representation: 

 

 

0.256/((((((tanh(Pi/2)/(1^4+12^4)+((3tanh(3Pi)/2))/(3^4+12^4)+((5tanh(5Pi)/2))/(5^4
+12^4)))))))+18 

Where 18 is a Lucas number and 0.256 = (64*4)/103 

Input: 
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Result: 

 

1115.21… result practically equal to the rest mass of Lambda baryon 1115.683 

Alternative representations: 

 

 

 

 
Series representations: 
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Integral representation: 

 

1/7*(((0.256/((((((tanh(Pi/2)/(1^4+12^4)+((3tanh(3Pi)/2))/(3^4+12^4)+((5tanh(5Pi)/2
))/(5^4+12^4)))))))-76-2)))-11 

Where 7, 76, 2 and 11 are Lucas numbers (11 is also the number of dimensions of M-
Theory) 

Input: 

 

 

 
Result: 

 

134.601… result practically equal to the rest mass of  Pion meson 134.9766   
 

 
Percent decrease: 
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Alternative representations: 

 

 

 

 

 

 
Series representations: 
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Integral representation: 

 

 

Now, we have that: 

 

(((((1^3sech(Pi/2)/(1^4-12^4)-((3^3sech(3Pi)/2))/(3^4-
12^4)+((5^3sech(5Pi)/2))/(5^4-12^4)))))) 
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Input: 

 

 

Exact result: 

 

 
Decimal approximation: 

 

-0.00001911593496126…. 

 
 
Property: 

 

 
Alternate forms: 

 

 

 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representation: 
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 (((((1^3sech(Pi/2)/(1^4+12^4)-
((3^3sech(3Pi)/2))/(3^4+12^4)+((5^3sech(5Pi)/2))/(5^4+12^4)))))) 

Input: 

 

 

Exact result: 

 

 
Decimal approximation: 

 

0.00001911484734027…… 

 

 
Property: 

 

 
Alternate forms: 
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Alternative representations: 

 

 

 

 
Series representations: 
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Integral representation: 

 

 

 

1/24*1/(((((1^3sech(Pi/2)/(1^4+12^4)-
((3^3sech(3Pi)/2))/(3^4+12^4)+((5^3sech(5Pi)/2))/(5^4+12^4))))))-64-Pi 

Where 24 can be identified with the number of the transverse degrees of freedom in 
the bosonic string 

Input: 

 

 

Exact result: 

 

 
 
 
Decimal approximation: 

 

2112.66481254….. result practically equal to the rest mass of strange D meson 
2112.3 

 

Alternate forms: 
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Alternative representations: 

 

 

 

 
 
Series representations: 
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Integral representation: 

 

 

 

1/(256)*1/(((((1^3sech(Pi/2)/(1^4+12^4)-
((3^3sech(3Pi)/2))/(3^4+12^4)+((5^3sech(5Pi)/2))/(5^4+12^4))))))-64-1/golden ratio 

Input: 

 

 

 

Exact result: 

 

 
Decimal approximation: 

 

139.738816498… result practically equal to the rest mass of  Pion meson 139.57  
 



102 
 

 

Property: 

 

Alternate forms: 

 

 

 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
 
 
 
 
Integral representation: 

 

 

From the sum of the results, we obtain: 

(76.6132768639 + 76.278746097 -0.000336436347 -0.000328808677 -0.0002411638 
+ 0.0002333200322 -0.00001911593496126 + 0.00001911484734027) 
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Input interpretation: 

 
 
Result: 

 
152.891349871...... 

 

(76.6132768639 + 76.278746097 -0.000336436347 -0.000328808677 -0.0002411638 
+ 0.0002333200322 -0.00001911593496126 + 0.00001911484734027)-18-7-golden 
ratio^2 

Where 18 and 7 are Lucas numbers 

Input interpretation: 

 

 

Result: 

 

125.27331588… 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 

 
 
Alternative representations: 
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(76.6132768639 + 76.278746097 -0.000336436347 -0.000328808677 -0.0002411638 
+ 0.0002333200322 -0.00001911593496126 + 0.00001911484734027)-11-golden 
ratio^2 

Input interpretation: 

 

 

 
Result: 

 

139.27331588… result practically equal to the rest mass of  Pion meson 139.57  
 

 
Alternative representations: 

 

 

 

 

(sqrt10-3)(1/76.6132768639 *1/ 76.278746097 *1/ -0.000336436347 *1/ -
0.000328808677 *1/ -0.0002411638 *1/ 0.0002333200322 *1/ -
0.00001911593496126 * 1/ 0.00001911484734027) 

Input interpretation: 

 



106 
 

 
Result: 

 
1.220884...*1019 ≈ 1.2209*1019 GeV that is the value of Planck energy 

 

 

Example of Ramanujan mathematics applied to the physics 

 

From: 

Replica Wormholes and the Entropy of Hawking Radiation 
Ahmed Almheiri, Thomas Hartman, Juan Maldacena, 
Edgar Shaghoulian and Amirhossein Tajdini - arXiv:1911.12333v1 [hep-th] 27 Nov 
2019 

 

From chapter  “Geometry of the black hole”, is described the following formula: 

 

   (3.10) 

From the previous Ramanujan expressions 

 

 

 
 

We obtain: 

 

1/tanh((((296447958 (π/2) + 442963057 (3 π) + 719470215 (5 π))/6147441305046))) 

 



 

Input: 

Exact result: 

Decimal approximation: 

4285.9586  

Property: 

Alternate forms: 

 
Alternative representations:

107 

 

 

 

 

 

 

 

Alternative representations: 
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Series representations: 
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Integral representation: 

 

 

 

 

54 + golden ratio - 1/(1 - 82944 π (1/(20737 sinh(π)) - 1/(10376 sinh(2 π)) + 1/(6939 
sinh(3 π)))) 
 
Input: 

 

 

 

 
Exact result: 

 

 

Decimal approximation: 

 

3096.9002982… result practically equal to the rest mass of J/Psi meson 3096.916 

 

Alternate forms: 
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Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 
 
 
 
If we put: 
 

⎝

⎜
⎜
⎛

⎠

⎟
⎟
⎞

 = 

⎝

⎜
⎛

⎠

⎟
⎞

  = 4285.9586 

 
 
 
and 
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⎝

⎜⎜
⎛

⎠

⎟⎟
⎞

=  =  

 
= 3096.9002982… 
 

 
We obtain from 
 

 
For 
 

 = 0.98911  or  1.0864055 
 

 
 

 
 
S0 = 4Pi – 0.98911 
 
c = 1 
 
 
S0 + 2Pi*0.98911* 4285.9586 +  ln (3096.9002982) 

 
4Pi-0.98911+2Pi*0.98911*4285.9586+1/6*ln(3096.9002982) 
 
Input interpretation: 

 

 
Result: 

 

26649.1… 
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Alternative representations: 

 

 

 

 
Series representations: 

 

 

 

 
Integral representations: 
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Inserting the entropy value 26649.1 in the Hawking radiation calculator, we obtain:  
 
Mass = 0.00000100229 
 
Radius = 1.48856E-33 
 
Temperature = 1.22416E29 
 
Entropy = 26649.1 
 
 
  
From the Ramanujan-Nardelli mock formula, we obtain: 

sqrt[[[[1/(((((((4*1.962364415e+19)/(5*0.0864055^2)))*1/(0.00000100229)* sqrt[[-
((((1.22416e+29 * 4*Pi*(1.48856e-33)^3-(1.48856e-33)^2))))) / ((6.67*10^-11))]]]]] 

 
Input interpretation: 

 
 
Result: 

 
1.61808173539… 
 
And: 
 
1/sqrt[[[[1/(((((((4*1.962364415e+19)/(5*0.0864055^2)))*1/(0.00000100229)* 
sqrt[[-((((1.22416e+29 * 4*Pi*(1.48856e-33)^3-(1.48856e-33)^2))))) / ((6.67*10^-
11))]]]]] 
 
Input interpretation: 
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Result: 

 
0.61801575169… 
 
Practically we obtain the values of the golden ratio and his conjugate 
 
Or: 
 
4Pi-0.98911+2Pi*1.0864055*4285.9586+1/6*ln(3096.9002982) 
 
Input interpretation: 

 

 

Result: 

 

29269.244… 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 

 

 

 
 
Inserting the entropy value 29269.244 in the Hawking radiation calculator, we obtain: 
 
Mass = 0.00000105040 
 
Radius = 1.56002e-33 
 
Temperature = 1.16808e+29 
 
From the Ramanujan-Nardelli mock formula, we obtain: 
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sqrt[[[[1/(((((((4*1.962364415e+19)/(5*0.0864055^2)))*1/(0.00000105040)* sqrt[[-
((((1.16808e+29 * 4*Pi*(1.56002e-33)^3-(1.56002e-33)^2))))) / ((6.67*10^-11))]]]]] 

Input interpretation: 

 
 
Result: 

 
1.618077063… 
 
 
We have also that: 
 
(((4Pi-0.98911+2Pi*1.0864055*4285.9586+1/6*ln(3096.9002982))))^1/2 - 29 -
golden ratio^2 
 
Input interpretation: 

 

 

 

 
Result: 

 

139.46453… result practically equal to the rest mass of  Pion meson 139.57  
 
 

 
Alternative representations: 
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Series representations: 
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Integral representations: 

 

 

 
 
 
 
 
 

 
For 

 
a = 5,  b = 2,  c = 1  we obtain, from (3.30): 
 
(((1/(sinh (5)))))/(((1/(6*0.98911)*(sinh(3/2)/sinh(7/2))))) 
 
Input: 
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Result: 

 

0.621362… 

Alternative representations: 

 

 

 

 
Series representations: 

 

 

 

 
Integral representations: 
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0.62136239751766*(((1/(6*0.98911)*(sinh(3/2)/sinh(7/2))))) 
 
Input interpretation: 

 

 

 
Result: 

 

0.0134765… 

 
Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 
 
(((1/(sinh (5))))) 
 
Input: 

 

 

 
Exact result: 

 

 

Decimal approximation: 

 

0.013476505… 

Property: 
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Alternate forms: 

 

 

 

 

 
Alternative representations: 

 

 

 

 
Series representations: 

 

 

 

 
Integral representations: 
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The fundamental result in this expression is 0.62136239751766. Note that the inverse 
of this value is 1.6093667785417...: these are “golden numbers” 
 

 
For a = 5, b = 2 
 
5 = 1/2(x+2+sqrt(4+12x+x^2))  
 
Input: 

 
 
Plot: 

 
 
Alternate forms: 

 

 
 
Alternate form assuming x is positive: 
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Expanded form: 

 
 
Solution: 

 
15/7 = k 
 
 
15/7 = 6x 
 
Input: 

 

 
Plot: 

 

Alternate form: 

 

 
Solution: 

 

5/14 = 𝜙  

a = 5,  b = 2 

 

5/14*1/5 + 1/6 *ln(49/5) 
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Input: 

 

 

 
Exact result: 

 

Decimal approximation: 

 

0.451825635… 

Property: 

 

Alternate forms: 

 

 

 

 
Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

 

Note that: 

64/(((5/14*1/5 + 1/6 *ln(49/5))))-16 

Input: 

 

 

 
Exact result: 

 

Decimal approximation: 

 

125.64756255… 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 
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Property: 

 

Alternate forms: 

 

 

 

 
Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

And: 

64/(((5/14*1/5 + 1/6 *ln(49/5))))-sqrt5 

Input: 

 

 

 
Exact result: 

 

Decimal approximation: 

 

139.41149458… result practically equal to the rest mass of  Pion meson 139.57  
 

Property: 
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Alternate forms: 

 

 

 

 
Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

 

Inserting the entropy value 0.451826 in the Hawking radiation calculator, we obtain: 
 
Mass = 4.12701e-9 
 
Radius = 6.12930e-36 
 
Temperature = 2.97299e+31 
 
From the Ramanujan-Nardelli mock formula, we obtain: 

sqrt[[[[1/(((((((4*1.962364415e+19)/(5*0.0864055^2)))*1/(4.12701e-9)* sqrt[[-
((((2.97299e+31* 4*Pi*(6.12930e-36)^3-(6.12930e-36)^2))))) / ((6.67*10^-11))]]]]] 

Input interpretation: 

 
 
Result: 

 
1.618077245… 

And: 

1/sqrt[[[[1/(((((((4*1.962364415e+19)/(5*0.0864055^2)))*1/(4.12701e-9)* sqrt[[-
((((2.97299e+31* 4*Pi*(6.12930e-36)^3-(6.12930e-36)^2))))) / ((6.67*10^-11))]]]]] 

Input interpretation: 
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Result: 

 
0.61801746… 

From: 

 

we obtain:  

1/3 ln (((2-cosh(5+2))/(sinh(5)cosh(7/2)cosh(7/2)))) 

Input: 

 

 
Exact result: 

 

 
Decimal approximation: 

 

Polar coordinates: 
 

1.59749 

 
Alternate forms: 
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Alternative representations: 

 

 

 

 
Series representation: 

 

Integral representation: 

 

 

We have that: 

 

 

2*(4Pi-0.98911) + (((2*0.98911)/(tanh(5)))) + 1/3 * ln((((4tanh^2(7/2))/(sinh(5)))) 

Input: 
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Result: 

 

24.15820… result very near to the black hole entropy 24.2477 (see Table) 

 
Alternative representations: 

 

 

 

Series representations: 
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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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5*((2*(4Pi-0.98911) + (((2*0.98911)/(tanh(5)))) + 1/3 * 
ln((((4tanh^2(7/2))/(sinh(5)))))))+18+1/golden ratio 

Input: 

 

 

 
Result: 

 

139.4090… result practically equal to the rest mass of  Pion meson 139.57  
 

 
Alternative representations: 
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Series representations: 
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Now, we have that: 
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1/3 ln ((((2 cosh(5+2)-cosh(0)))/((sinh (5))))) 

Input: 

 

 
Exact result: 

 

 

Decimal approximation: 

 

0.8974270386082…. 

Alternate forms: 
 

 

 

 

 
Alternative representations: 
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Series representation: 

 

 

Integral representations: 

 

 

 

 

((((1/3 ln ((((2 cosh(5+2)-cosh(0)))/((sinh (5)))))))))^1/16 

Input: 

 

 
Exact result: 

 

 

Decimal approximation: 

 

0.993258858131342….. 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  

 

Alternate forms: 

 

 

 

 
All 16th roots of 1/3 log((2 cosh(7) - 1) csch(5)): 
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Alternative representations: 
 

 

 

 

 
Series representation: 

 

 
Integral representations: 

 

 

 

 

8 log base 0.993258858131342((((1/3 ln ((((2 cosh(5+2)-cosh(0)))/((sinh (5)))))))))-
Pi+1/golden ratio 

Where 8 is a Fibonacci number 
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Input interpretation: 

 

 
Result: 

 

125.4764413352… 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 

 

 
Alternative representations: 
 

 

 

 

 
Series representations: 
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Integral representations: 
 

 

 

 

 

8 log base 0.993258858131342((((1/3 ln ((((2 cosh(5+2)-cosh(0)))/((sinh 
(5)))))))))+11+1/golden ratio 

Where 8 is a Fibonacci number and 11 is a Lucas number  

Input interpretation: 
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Result: 

 

139.61803398… result practically equal to the rest mass of  Pion meson 139.57  
 
 

 
Alternative representations: 
 

 

 

 

 
Series representations: 
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Integral representations: 
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