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                                                    Abstract 

The purpose of this paper is to show how using certain mathematical values and / or 
constants from two Ramanujan equations, some important parameters of Particle 
Physics and Cosmology are obtained. 
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From: Manuscript Book 2 of Srinivasa Ramanujan 

Page 78 

 

 

1/(1+10/9) +1/(1+(10/9)^2)+1/(1+(10/9)^3)+... 

Input interpretation: 

 

 
Infinite sum: 

 

 

 

 

 

Decimal approximation: 

 

6.331008692… 

Convergence tests: 
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Partial sum formula: 

 

Alternate forms: 

 

 

 

 
Series representations: 
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From the left-hand side of the above infinite sum: 

 

 

We obtain: 

(((sum_(n=1)^∞ 1/((10/9)^n + 1)))) 

Infinite sum: 
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Decimal approximation: 

 

6.331008692… 

Convergence tests: 
 

Partial sum formula: 

 

 
Alternate forms: 
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Series representations: 
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from which, raising to the cube, we obtain: 

(((sum_(n=1)^∞ 1/((10/9)^n + 1))))^3 

Input interpretation: 

 
 
Result: 

 
 
Input interpretation: 

 

 
Result: 
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Polar coordinates: 

 
253.757 

 
 

Alternate forms: 

 

 

 
 

 

Also from the following alternate form 

 

We obtain: 

-(log(10) - QPolyGamma(0, 1 - (i π)/log(10/9), 9/10))^3/(log^3(10/9)) 

Input: 
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Decimal approximation: 

 

253.7574079... 
 
Alternate forms: 

 

 

 

 
Alternative representations: 
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Series representations: 
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Integral representations: 
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Multiplying by 1/2 and subtracting the value of the golden ratio, we obtain: 

1/2((-(log(10) - QPolyGamma(0, 1 - (i π)/log(10/9), 9/10))^3/(log^3(10/9))))-golden 
ratio 

Input: 

 

 

 

 

 

Exact result: 

 

Decimal approximation: 

 

125.26066999.... result very near to the Higgs boson mass 125.18 GeV 

 
 
Alternate forms: 
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Alternative representations: 

 

 

 

 
Series representations: 
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Multiplying the previous exspression by 1/2  and adding 11, that is a Lucas number 
(and also the dimensions number of the M-theory) and the value of the golden ratio, 
we obtain: 

1/2((-(log(10) - QPolyGamma(0, 1 - (i π)/log(10/9), 
9/10))^3/(log^3(10/9))))+11+golden ratio 

Input: 

 

 

 

 

 

Exact result: 

 

Decimal approximation: 

 

139.49673797.... result practically equal to the rest mass of  Pion meson 139.57 MeV 
 
 
Alternate forms: 
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Alternative representations: 

 

 

 

 
Series representations: 
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Adding 11, that is a Lucas number and subtracting the value of the conjugate of the 
golden ratio, we obtain from the previous expression: 

1/2((-(log(10) - QPolyGamma(0, 1 - (i π)/log(10/9), 9/10))^3/(log^3(10/9))))+11-
1/golden ratio 

Input: 

 

 

 

 

 

Exact result: 

 

 
Decimal approximation: 

 

137.2606699928....  

This result is very near to the inverse of fine-structure constant 137,035 

  
 
 
Alternate forms: 
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Alternative representations: 
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Series representations: 
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From the previous expression, (multiplying by 1/2, adding 2 and subtracting the value 
of the golden ratio) multiplying for 27*1/2 ad adding 11, we obtain: 

27*1/2*(((1/2((-(log(10) - QPolyGamma(0, 1 - (i π)/log(10/9), 
9/10))^3/(log^3(10/9))))+2-golden ratio)))+11 

Input: 
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Exact result: 

 

Decimal approximation: 

 

1729.0190449.... 
 
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: 
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Series representations: 
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Performing the 15th root, we obtain, from the above expression: 

((((27*1/2*(((1/2((-(log(10) - QPolyGamma(0, 1 - (i π)/log(10/9), 
9/10))^3/(log^3(10/9))))+2-golden ratio)))+11))))^1/15 

Input: 
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Exact result: 

 

Decimal approximation: 

 

1.643816435... ≈ ζ(2) = 
గమ

଺
= 1.644934… 

 
Alternate forms: 
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Expanded form: 

 

 

 
and subtracting (29-4+1/2)/103, we obtain: 

((((27*1/2*(((1/2((-(log(10) - QPolyGamma(0, 1 - (i π)/log(10/9), 
9/10))^3/(log^3(10/9))))+2-golden ratio)))+11))))^1/15 - (29-4+1/2)*1/10^3 

Input: 

 

 

 

 

 

Exact result: 

 

Decimal approximation: 

 

1.618316435.... result that is a very good approximation to the value of the golden 
ratio 1,618033988749... 
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Alternate forms: 

 

 

 

 
Expanded form: 
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Alternative representations: 
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Series representations: 
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From the previous expression: 

 

 

Adding (29-2+golden ratio)/103, we obtain: 

1/10^27((((((((27*1/2*(((1/2((-(log(10) - QPolyGamma(0, 1 - (i π)/log(10/9), 
9/10))^3/(log^3(10/9))))+2-golden ratio)))+11))))^1/15 + (29-2+golden 
ratio)*1/10^3)))) 
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Input: 

 

 

 

 

 

Exact result: 

 

Decimal approximation: 

 

1.6724344698...*10-27  result practically equal to the proton mass 
 
Alternate forms: 
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Expanded form: 

 

 
 
Alternative representations: 
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From the first expression, multiplying by 1/6 and adding 5/102 and 5/104, and again 
multiplying all the expression by 1/1052, we obtain: 

 

1/10^52(((1/6(((-(log(10) - QPolyGamma(0, 1 - (i π)/log(10/9), 
9/10))/log(10/9))))+5/10^2+5/10^4)))) 

Input: 
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Exact result: 

 

Decimal approximation: 

 

1.1056681154...*10-52  result practically equal to the value of Cosmological Constant 
1.1056*10-52 m-2 

 
 
Alternate forms: 

 

 

 

Alternative representations: 
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Series representations: 

 



40 
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Integral representations: 

 

 

Now, we have that: 

 

 

From the right-hand side, we obtain: 
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3/(16Pi^2) * (((1/(1sqrt1) + 1/(4sqrt2) + 1/(9sqrt3) + 1/(16sqrt4)+1/(25sqrt5) + 
1/(36sqrt6)+ 1/(49sqrt7) + 1/(64sqrt8)))) 

Input: 

 

Result: 

 

Decimal approximation: 

 

0.0249752284… 

Property: 

 

Alternate forms: 
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Series representations: 
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From which, performing the inversion of the formula, we obtain: 

1/((((3/(16Pi^2) * (((1/(1sqrt1) + 1/(4sqrt2) + 1/(9sqrt3) + 1/(16sqrt4)+1/(25sqrt5) + 
1/(36sqrt6)+ 1/(49sqrt7) + 1/(64sqrt8)))))))) 

Input: 
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Exact result: 

 

Decimal approximation: 

 

40.03967378… 

Property: 

 

 
Alternate forms: 
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Series representations: 
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and multiplying for π, and subtracting for the golden ratio conjugate, we obtain: 

Pi * 1/((((3/(16Pi^2) * (((1/(1sqrt1) + 1/(4sqrt2) + 1/(9sqrt3) + 
1/(16sqrt4)+1/(25sqrt5) + 1/(36sqrt6)+ 1/(49sqrt7) + 1/(64sqrt8))))))))-1/golden ratio 

Input: 
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Exact result: 

 

Decimal approximation: 

 

125.170311… result very near to the Higgs boson mass 125.18 GeV 

 

Property: 

 

Alternate forms: 
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Series representations: 

 



52 
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Multiplying for π and adding 13+1/golden ratio, we obtain: 

Pi * 1/((((3/(16Pi^2) * (((1/(1sqrt1) + 1/(4sqrt2) + 1/(9sqrt3) + 
1/(16sqrt4)+1/(25sqrt5) + 1/(36sqrt6)+ 1/(49sqrt7) + 1/(64sqrt8))))))))+13+1/golden 
ratio 

Input: 
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Exact result: 

 

Decimal approximation: 

 

139.406378988… result practically equal to the rest mass of  Pion meson 139.57 
MeV 
 

Property: 

 

Alternate forms: 
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Series representations: 
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Multiplying the expression by 27*1/2, and adding 29+2, we obtain 

29+2+27*1/2(((Pi* 1/((((3/(16Pi^2) * (((1/(1sqrt1) + 1/(4sqrt2) + 1/(9sqrt3) + 
1/(16sqrt4)+1/(25sqrt5) + 1/(36sqrt6)+ 1/(49sqrt7) + 1/(64sqrt8))))))))))) 

Input: 
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Exact result: 

 

Decimal approximation: 

 

1729.14265749…  

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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Series representations: 
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Multiplying the expression by 27*1/2, and adding 29+47+11 we obtain: 

29+47+11+27*1/2(((Pi* 1/((((3/(16Pi^2) * (((1/(1sqrt1) + 1/(4sqrt2) + 1/(9sqrt3) + 
1/(16sqrt4)+1/(25sqrt5) + 1/(36sqrt6)+ 1/(49sqrt7) + 1/(64sqrt8))))))))))) 

Input: 
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Exact result: 

 

Decimal approximation: 

 

1785.14265749… result in the range of the hypothetical mass of Gluino (gluino = 
1785.16 GeV). 

 

Property: 

 

Alternate forms: 
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Series representations: 
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Performing the 8th root of the first expression, adding 1, (34+8)/103 and multiplying 
all by 1/1027, we obtain: 

1/10^27(((1+((((3/(16Pi^2) * (((1/(1sqrt1) + 1/(4sqrt2) + 1/(9sqrt3) + 
1/(16sqrt4)+1/(25sqrt5) + 1/(36sqrt6)+ 1/(49sqrt7) + 
1/(64sqrt8))))))))^1/8+(34+8)*1/10^3))) 
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Input: 

 

Exact result: 

 

Decimal approximation: 

 

1.6725052159…*10-27 result practically equal to the proton mass 

Property: 

 

Alternate forms: 
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Series representations: 
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Performing the 8th root of the first expression, adding 1 and subtracting 
(21+3)/2*1/103, we obtain: 

(((1+((((3/(16Pi^2) * (((1/(1sqrt1) + 1/(4sqrt2) + 1/(9sqrt3) + 1/(16sqrt4)+1/(25sqrt5) 
+ 1/(36sqrt6)+ 1/(49sqrt7) + 1/(64sqrt8))))))))^1/8-((21+3)/2)*1/10^3))) 

Input: 

 

Exact result: 

 

 
Decimal approximation: 

 

1.618505215955… result that is a very good approximation to the value of the golden 
ratio 1,618033988749... 
 

Property: 

 

 
Alternate forms: 
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Series representations: 
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Conclusions 

We highlight as in the development of this equation we have always utilized the 
constants π, ϕ, 1/ϕ, the Fibonacci and Lucas numbers, linked to the golden ratio, that 
play a fundamental role to obtain the final results of the analyzed expression. 
 
Furthermore, the Fibonacci and Lucas numbers are fundamental values that can be 
considered "constants", such as π and the golden ratio , that is, recurring numbers in 
various contexts: in the spiral arms of galaxies, as well as in Nature in general. This 
means that in the universe there is a mathematical order that has such constants as its 
foundation. Mathematics is therefore language, that is, as it was defined by 
philosophers, the "Logos" of the universe and all its laws that govern it. In other 
words, the universe, in addition to an observable physical reality, is also a 
mathematical and geometric entity. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



75 
 

References 

 

 

 


