
1 
 

Further mathematical connections between various solutions of Ramanujan's 
equations and some particle masses and Cosmological parameters: Pion meson 
(139.57 MeV), Higgs boson, scalar meson f0(1710), hypothetical gluino and 
Cosmological Constant value. XIV 

 

 

 

 

 

 

                                 Michele Nardelli1, Antonio Nardelli 

 

 

 

                                                    Abstract 

In this research thesis, we have analyzed further Ramanujan formulas and described 
further possible mathematical connections with some parameters of Particle Physics 
and Cosmology: Pion meson mass (139.57 MeV), Higgs boson mass, scalar meson 
f0(1710) mass, hypothetical gluino mass and Cosmological Constant value. 

 

 

 
 
 
 
 

                                                           
1 M.Nardelli have studied by Dipartimento di Scienze della Terra Università degli Studi di Napoli Federico 
II, Largo S. Marcellino, 10 - 80138 Napoli, Dipartimento di Matematica ed Applicazioni “R. Caccioppoli” - 
Università degli Studi di Napoli “Federico II” – Polo delle Scienze e delle Tecnologie  Monte S. Angelo, Via 
Cintia (Fuorigrotta), 80126 Napoli, Italy 
 



2 
 

 
 
 
 
 
From: 

https://www.wikiwand.com/en/Pi            

Srinivasa Ramanujan, working in isolation in India, produced many innovative series 
for computing π.         

         

From: 

Modular equations and approximations to π - Srinivasa Ramanujan - Quarterly Journal of 
Mathematics, XLV, 1914, 350 – 372 
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Summary 

 

In this research thesis, we have analyzed 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 some baryons and mesons.  
 

Moreover solutions of Ramanujan equations, connected with the mass of 
candidate glueball f0(1710) meson and with the hypothetical mass of Gluino 
(gluino = 1785.16 GeV), the masses of the 𝝅 mesons (139.57 MeV) have been 
described and highlighted. Furthermore, we have obtained also the value of the 
Cosmological Constant. 

 
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 1 OF SRINIVASA RAMANUJAN 

 

Page 323 

 

for x = 2 and n = 8, we obtain:  

4/Pi * (((1-e^(-Pi) – (1-e^(-3Pi)/(3^2)) + (1-e^(-5Pi)/(5^2))))) – 4 tan^-1(e^-Pi) 

Input: 

 

 

Exact Result: 

 

Decimal approximation: 

 

1.045481089….. 
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Alternate forms: 

 

 

 

 

 
Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

 
Continued fraction representations: 
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From which, we obtain: 

1/10^52(((((((4/Pi * (((1-e^(-Pi) – (1-e^(-3Pi)/(3^2)) + (1-e^(-5Pi)/(5^2))))) – 4 tan^-
1(e^-Pi))))+((1/golden ratio*1/10))-16/10^4)))) 

Input: 

 

 

 

Exact Result: 

 

Decimal approximation: 

 

1.10568448…*10-52 result practically equal to the value of Cosmological Constant 
1.1056*10-52 m-2 

 

Alternate forms: 
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Alternative representations: 

 

 

 

 
Series representations: 



10 
 

 

 



11 
 

 

 
 
Integral representations: 
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Continued fraction representations: 
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And again: 

10^3*(((4/Pi * (((1-e^(-Pi) – (1-e^(-3Pi)/(3^2)) + (1-e^(-5Pi)/(5^2))))) – 4 tan^-1(e^-
Pi))))+27^2+8 

Where 8 is a Fibonacci number 

Input: 

 



15 
 

 

Exact Result: 

 

Decimal approximation: 

 

1782.481089…. result in the range of the hypothetical mass of Gluino (gluino = 
1785.16 GeV). 

 

 
 
Alternate forms: 

 

 

 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 



17 
 

 

 

 

 
 
 
 
Continued fraction representations: 

 



18 
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For    2.91563611528…. = y = 𝜙;  0.0395671… = z = 𝜓   and  x = 2, we obtain: 
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2.91563611528^2(-2)*((((2*(1+2)/(1-2)^2+2^6*(1+2^3)/(1-
2^3)^2+2^10*(1+2^5)/(1-2^5)^2))))*(1+2)/(1-2)-3^2*2^2*(1+2^3)/(1-
2^3)+5^2*2^6*(1+2^5)/(1-2^5) 

Input interpretation: 

 
 
Result: 

 
1042.19859919... 

 

1/8(((2.91563611528^2(-2)*((((2*(1+2)/(1-2)^2+2^6*(1+2^3)/(1-
2^3)^2+2^10*(1+2^5)/(1-2^5)^2))))*(1+2)/(1-2)-3^2*2^2*(1+2^3)/(1-
2^3)+5^2*2^6*(1+2^5)/(1-2^5))))+11-golden ratio 

Where 11 is a Lucas number 

Input interpretation: 

 

 

 
Result: 

 

139.65679091… result practically equal to the rest mass of  Pion meson 139.57 MeV 
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Alternative representations: 
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10^-52(((1/10^3(((2.91563611528^2(-2)*((((2*(1+2)/(1-2)^2+2^6*(1+2^3)/(1-
2^3)^2+2^10*(1+2^5)/(1-2^5)^2))))*(1+2)/(1-2)-3^2*2^2*(1+2^3)/(1-
2^3)+5^2*2^6*(1+2^5)/(1-2^5))))+1/golden ratio*1/10+16/10^4))) 

Input interpretation: 

 

 

 
Result: 

 

1.1056019981…*10-52 result practically equal to the value of Cosmological Constant 
1.1056*10-52 m-2 

 

Alternative representations: 
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27^2+(((2.91563611528^2(-2)*((((2*(1+2)/(1-2)^2+2^6*(1+2^3)/(1-
2^3)^2+2^10*(1+2^5)/(1-2^5)^2))))*(1+2)/(1-2)-3^2*2^2*(1+2^3)/(1-
2^3)+5^2*2^6*(1+2^5)/(1-2^5))))-47+4 

Where 47 and 4 are Lucas number 

Input interpretation: 
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Result: 

 
1728.19859919... 

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 

 

 

27^2+(((2.91563611528^2(-2)*((((2*(1+2)/(1-2)^2+2^6*(1+2^3)/(1-
2^3)^2+2^10*(1+2^5)/(1-2^5)^2))))*(1+2)/(1-2)-3^2*2^2*(1+2^3)/(1-
2^3)+5^2*2^6*(1+2^5)/(1-2^5))))+11 

Where 11 is a Lucas number 

Input interpretation: 

 
 
Result: 

 
1782.19859919... result in the range of the hypothetical mass of Gluino (gluino = 
1785.16 GeV). 

 

We have that: 

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

Input: 

 
 
Exact result: 
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Decimal approximation: 

 
5.1413331398... 

 

27(((2/(1-2)-(2^3)/(1-2^3)+(2^6)/(1-2^5)-(2^10)/(1-2^7))))+1/golden ratio 

Input: 

 

 
 
Result: 

 
 
Decimal approximation: 

 
139.43402876 result practically equal to the rest mass of  Pion meson 139.57 MeV 
 

Alternate forms: 

 

 

 
 
Alternative representations: 
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And: 

24(((2/(1-2)-(2^3)/(1-2^3)+(2^6)/(1-2^5)-(2^10)/(1-2^7))))+golden ratio 

Input: 

 

 

 
Result: 

 

Decimal approximation: 

 

125.010029344… 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: 

 

 

 

 
Alternative representations: 
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And:  

1/10^52(((1/5(((2/(1-2)-(2^3)/(1-2^3)+(2^6)/(1-2^5)-(2^10)/(1-
2^7))))+76/10^3+(11+3)/10^4))) 

Where 76, 11 and 3 are Lucas numbers 

Input: 

 
 
Exact result: 

 
 
Decimal approximation: 

 
1.105666…*10-52 result practically equal to the value of Cosmological Constant 
1.1056*10-52 m-2 

 
Alternate form: 
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Page 327 

 

For x = 1/2, we obtain: 

8Pi*0.5^3*[1/(((e^(Pi)-e^(-Pi)))^2)*-1*1/(0.5^4)+1/((((e^(2Pi)-e^(-2Pi)))^2))1/(16-
0.5^4)] 

Input: 

 

 
Result: 

 

-0.0942188… partial result 

 
Alternative representations: 
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Integral representations: 

 

 

 

 

1/(2Pi*0.5^3)+Pi/(3*0.5)-(Pi^2)/(sin^2(0.5*Pi)*(e^(2*0.5*Pi)-1))+2((((1/(e^(2Pi)-
1))*1/(1-0.5^2)^2+2/((e^(4Pi)-1))*1/(4-0.5^2)^2)))-0.0942188 

Input interpretation: 

 

 
Result: 

 

2.83430… final result 
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Alternative representations: 

 

 

 

 
Multiple-argument formulas: 
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47(((1/(2Pi*0.5^3)+Pi/(3*0.5)-(Pi^2)/(sin^2(0.5*Pi)*(e^(2*0.5*Pi)-
1))+2((((1/(e^(2Pi)-1))*1/(1-0.5^2)^2+2/((e^(4Pi)-1))*1/(4-0.5^2)^2)))-
0.0942188)))+e+(5+sqrt5)/2 

where 47 is a Lucas number 

Input interpretation: 

 

 
Result: 

 

139.548… result practically equal to the rest mass of  Pion meson 139.57 MeV 
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Alternative representations: 

 

 

 

 
Series representations: 
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Multiple-argument formulas: 
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We have also: 

1/10^52[(((1/(2Pi*0.5^3)+Pi/(3*0.5)-(Pi^2)/(sin^2(0.5*Pi)*(e^(2*0.5*Pi)-
1))+2((((1/(e^(2Pi)-1))*1/(1-0.5^2)^2+2/((e^(4Pi)-1))*1/(4-0.5^2)^2)))-0.0942188)))-
sqrt3+34/10^4] 

Input interpretation: 

 

Result: 

 

1.10565…*10-52 result practically equal to the value of Cosmological Constant 
1.1056*10-52 m-2 

 
Alternative representations: 
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Series representations: 
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Multiple-argument formulas: 
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For θ = π, and x = 2 we obtain: 

Pi/8-1/2*tan^-1*x^2 = (cos(Pi))/(cosh(Pi/2))-(cos(3Pi))/(3cosh((3Pi)/2))+ 
(cos(5Pi))/(5cosh((5Pi)/2)) 

Where 



38 
 

(cos(Pi))/(cosh(Pi/2))-(cos(3Pi))/(3cosh((3Pi)/2))+ (cos(5Pi))/(5cosh((5Pi)/2)) 

Input: 

 

 

 
Exact result: 

 

 

 
Decimal approximation: 

 

-0.39270371917  result very near to  −
గ

଼
= −0.392699081 … 

Property: 

 

Alternate forms: 

 

 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representation: 

 

 
Multiple-argument formulas: 
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And: 

Pi/8-1/2*tan^-1v^2 = (cos(Pi))/(cosh(Pi/2))-(cos(3Pi))/(3cosh((3Pi)/2))+ 
(cos(5Pi))/(5cosh((5Pi)/2)) 

Input: 

 

 

 

Exact result: 

 

 

Plot: 

 

 
Alternate forms: 

 

 

 

 
Solutions: 
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thence: 

Pi/8-1/2*tan^-1(3.0433^2) 

Input interpretation: 

 

 

Result: 

 

-0.338921… 

 
Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

 
Continued fraction representations: 

 

 

 



 

 

We have also that: 

-0.338921498443 ≥ -0.392703719174

from which: 

-0.338921498443x = -0.392703719174

Input interpretation: 

Result: 

Plot: 

Alternate form: 

 
 
 
 

43 

 

0.392703719174 

0.392703719174 
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Solution: 

 

1.15868636536 

We have also: 

(-0.338921498443(x+(55-2)/10^3)) = -0.392703719174 

Where 2 and 55 are Fibonacci numbers 

Input interpretation: 

 
Result: 

 
Plot: 

 
 
Alternate forms: 

 

 
 
Expanded form: 

 
 
Solution: 

 
1.10568636536 

 

We have: 
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from which. 

1/10^52(((-0.392703719174+0.0179628394175)/(-0.338921498443))) 

Input interpretation: 

 
 
Result: 

 
1.1056863653...*10-52 result practically equal to the value of Cosmological Constant 
1.1056*10-52 m-2 

 

Now, from 

 

we have that also: 

-55/((((cos(Pi))/(cosh(Pi/2))-(cos(3Pi))/(3cosh((3Pi)/2))+ 
(cos(5Pi))/(5cosh((5Pi)/2))))) - 1/golden ratio 

where 55 is a Fibonacci number 

Input: 

 

 

 

Exact result: 
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Decimal approximation: 

 

139.436661993… result practically equal to the rest mass of  Pion meson 139.57 
MeV 
 

 
Property: 

 

Alternate forms: 

 

 

 

 
 
Alternative representations: 

 

 

 

 
Series representations: 
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Integral representation: 

 

 
Multiple-argument formulas: 

 

 

 
 

Now, we have that: 

Pi/(4sqrt3)*[sinh(2Pi*sqrt3)sinh(2Pi)+sin(2Pi)*sqrt3sin(2Pi)]/[(cosh(2Pi*sqrt3)-
cos(2Pi))((cosh(2Pi)-cos(2Pi*sqrt3)))] 

Input: 
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Exact result: 

 

Decimal approximation: 

 

0.4532731892… 

Alternate forms: 

 

 

 

 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 
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Multiple-argument formulas: 

 

 

 

 

We obtain also: 

1/10^52((((-5/10^4-(123+3)/10^3+e* 
Pi/(4sqrt3)*[sinh(2Pi*sqrt3)sinh(2Pi)+sin(2Pi)*sqrt3sin(2Pi)]/[(cosh(2Pi*sqrt3)-
cos(2Pi))((cosh(2Pi)-cos(2Pi*sqrt3)))])))) 

Where 123 and 3 are Lucas numbers, while 5 is a Fibonacci number 
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Input: 

 

 

 

 
Exact result: 

 

Decimal approximation: 

 

1.105624273…*10-52 result practically equal to the value of Cosmological Constant 
1.1056*10-52 m-2 

 

Alternate forms: 
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Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 



55 
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Multiple-argument formulas: 

 

 

 

 

55/((((Pi/(4sqrt3)*[sinh(2Pi*sqrt3)sinh(2Pi)+sin(2Pi)*sqrt3sin(2Pi)]/[(cosh(2Pi*sqrt3
)-cos(2Pi))((cosh(2Pi)-cos(2Pi*sqrt3)))]))))+4 

Input: 

 

 

 

Exact result: 
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Decimal approximation: 

 

125.339627624… 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: 

 

 
Alternative representations: 
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Series representations: 
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Multiple-argument formulas: 

 

 

 

 
 

55/((((Pi/(4sqrt3)*[sinh(2Pi*sqrt3)sinh(2Pi)+sin(2Pi)*sqrt3sin(2Pi)]/[(cosh(2Pi*sqrt3
)-cos(2Pi))((cosh(2Pi)-cos(2Pi*sqrt3)))]))))+18 

Input: 
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Exact result: 

 

 

 
 
 
Decimal approximation: 

 

139.339627624… result practically equal to the rest mass of  Pion meson 139.57 
MeV 
 

Alternate forms: 

 

 

 

 

Expanded form: 
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Alternative representations: 

 

 

 

 
Series representations: 
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Multiple-argument formulas: 
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For θ = π/2, we obtain: 

1/(sin^2(Pi/2))-z/(Pi/2*sqrt3)+8((((cos(2Pi/2))/((e^(Pi/2*sqrt3)+1))-
(((2cos(4Pi/2)))/((e^(Pi/2*sqrt3)-1)))))) 

Input: 

 

 
Exact result: 

 

Plot: 

 

 



64 
 

Geometric figure: 
 

Alternate forms: 

 

 

 

 

Root: 

 

-1.6911 

Branch points: 
 

Derivative: 

 

Indefinite integral: 

 

 
 

1/(sin^2(Pi/2))+(1.6911)/(Pi/2*sqrt3)+8((((cos(2Pi/2))/((e^(Pi/2*sqrt3)+1))-
(((2cos(4Pi/2)))/((e^(Pi/2*sqrt3)-1)))))) 

Input interpretation: 
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Result: 

 

-0.0000154756… 

 
Alternative representations: 

 

 

 

 
Series representations: 
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Half-argument formulas: 



67 
 

 

 

 
Multiple-argument formulas: 
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1/2sqrt(((-
1/(((1/(sin^2(Pi/2))+(1.6911)/(Pi/2*sqrt3)+8((((cos(2Pi/2))/((e^(Pi/2*sqrt3)+1))-
(((2cos(4Pi/2)))/((e^(Pi/2*sqrt3)-1))))))))))))-golden ratio 

Input interpretation: 

 

 

 
Result: 

 

125.482… 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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Half-argument formulas: 
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Multiple-argument formulas: 

 

 

 

 
We have also that: 

1/10^52(((-3/10^4+[sqrt(((-
1/(((1/(sin^2(Pi/2))+(1.6911)/(Pi/2*sqrt3)+8((((cos(2Pi/2))/((e^(Pi/2*sqrt3)+1))-
(((2cos(4Pi/2)))/((e^(Pi/2*sqrt3)-1))))))))))))]^1/55))) 

Input interpretation: 
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Result: 

 

1.10564…*10-52 result practically equal to the value of Cosmological Constant 
1.1056*10-52 m-2 

 
Alternative representations: 
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Series representations: 
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75 
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Half-argument formula: 

 

 
Multiple-argument formulas: 

 



77 
 

 

 
 

 

 

1/2*ln(1+(2/(8+1))^2)*(1+(2/(8+2))^2)*(1+(2/(8+3))^2) 

Input: 
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Exact result: 

 

Decimal approximation: 

 

0.025893691… 

Property: 

 

Alternate forms: 

 

 

 

 
Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

From which 

1/10^52(((1/2*ln(1+(2/(8+1))^2)*(1+(2/(8+2))^2)*(1+(2/(8+3))^2) +1+8/10^2-
2/10^4))) 

where 8 and 2 are Fibonacci numbers, we obtain: 

Input: 

 

 

 
Exact result: 

 

Decimal approximation: 
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1.105693691…*10-52 result practically equal to the value of Cosmological Constant 
1.1056*10-52 m-2 

 

Property: 

 

Alternate forms: 

 

 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 
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We know that: 

 

 

https://www.okpedia.it/goniometria 
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From: 

Manuscript Book Of Srinivasa Ramanujan Volume 2  
 

Page 243  

 

 

For  m2 = -7  

49/(-7)*1/2*(((1+sqrt(Pi^2)+sqrt((1-Pi)(1-Pi))))) 

Input: 

 

 
Exact result: 

 

Decimal approximation: 

 

-21.99114857512… 

Property: 
 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 

 

 

 

 

 

 

 

For α = β = π, we obtain: 
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(((16*Pi^2(1-Pi)^2)))^1/8 

Input: 

 

 
Exact result: 

 

Decimal approximation: 

 

2.277648400609… 

Property: 

 

 
All 8th roots of 16 (1 - π)^2 π^2: 

 

 

 

 

 

Alternative representations: 

 

 

 

Integral representation: 
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Dividing the two expression and performing the following calculations, we obtain: 

[-(((49/(-7)*1/2*(((1+sqrt(Pi^2)+sqrt((1-Pi)(1-Pi))))))))/(((16*Pi^2(1-Pi)(1-
Pi))))^1/8]^3 -89-34+5 

Where 89, 34 and 5 are Fibonacci numbers 

Input: 

 

 
Exact result: 

 

Decimal approximation: 

 

782.085341147889… result practically equal to the rest mass of Omega meson 
782.65 MeV 

Alternate forms: 

 

 

 
Alternative representations: 

 

 



87 
 

 

 
Series representations: 

 

 

 

 
 

1/(2Pi)((([-(((49/(-7)*1/2*(((1+sqrt(Pi^2)+sqrt((1-Pi)(1-Pi))))))))/(((16*Pi^2(1-Pi)(1-
Pi))))^1/8]^3 -89-34+5)))+13+e-1/golden ratio 

Input: 
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Exact result: 

 

Decimal approximation: 

 

139.572995803… result practically equal to the rest mass of  Pion meson 139.57 
MeV 
 

 
 
Alternate forms: 

 

 

 

 
Alternative representations: 

 



89 
 

 

 

 
 
 
 
 
Series representations: 
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1/(2Pi)((([-(((49/(-7)*1/2*(((1+sqrt(Pi^2)+sqrt((1-Pi)(1-Pi))))))))/(((16*Pi^2(1-Pi)(1-
Pi))))^1/8]^3 -89-34+5)))-1+e-1/golden ratio 

Input: 

 

 

 
 
Exact result: 

 

Decimal approximation: 

 

125.5729958… 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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Alternative representations: 

 

 

 

 
Series representations: 
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13(((1/(2Pi)((([-(((49/(-7)*1/2*(((1+sqrt(Pi^2)+sqrt((1-Pi)(1-Pi))))))))/(((16*Pi^2(1-
Pi)(1-Pi))))^1/8]^3 -144+21+5-1/golden ratio)))+e+(golden ratio))))+55 

Input: 

 

 

 
Exact result: 

 

Decimal approximation: 

 

1728.239108011… 
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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 

 

 
Alternate forms: 

 

 

 

 
 
 
Alternative representations: 
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Series representations: 
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Or: 

1/4[-(((49/(-7)*1/2*(((1+sqrt(Pi^2)+sqrt((1-Pi)(1-Pi))))))))/(((16*Pi^2(1-Pi)(1-
Pi))))^1/8]^(e)+7 

Input: 

 

 
Exact result: 

 



96 
 

Decimal approximation: 

 

125.795110125… 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 form: 

 

 
Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

 
 

And: 

1/4[-(((49/(-7)*1/2*(((1+sqrt(Pi^2)+sqrt((1-Pi)(1-Pi))))))))/(((16*Pi^2(1-Pi)(1-
Pi))))^1/8]^(e)+21 

Input: 



98 
 

 

 
Exact result: 

 

Decimal approximation: 

 

139.795110125… result practically equal to the rest mass of  Pion meson 139.57 
MeV 
 
 

Alternate form: 

 

 
Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 
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