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                                                         Abstract 

In this research paper, we have described and analyzed the possible mathematical 
connections between various Ramanujan’s equations and some sectors of Particle 
Physics (rest mass of meson f0(1710), mass of proton, electric charge of positron, 
mass of Higgs boson), String Theory and Physics of Black Holes (entropy) 
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https://www.indiatimes.com/entertainment/7-facts-about-mathematician-srinivasa-
ramanujan-the-man-who-knew-infinity-245643.html 

 

 

https://www.science20.com/news_articles/divine_patterns_ramanujans_magical_min
d_gets_math_formula-99186 

 

 



 

https://awesci.com/the-taxicab
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Page from Ramanujan’s Lost Notebook. Image credit: Trinity College Cambridge. 
Reproduced from Ono, 2015. 

 

We will see that several formulas (numbers which can be represented in two different 
ways as the algebraic sum of two cubes) written by Ramanujan on the page above, 
gives us useful and new mathematical connections with some sectors of Particle 
Physics, String Theory, and Black Hole physics. 
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We see that: 

135 and 138 are numbers very near to the values of the pion rest mass 
139.57018±0.00035   134.9766±0.0006.  

114683 = 1508214295232  and that   (1508214295232)1/4 = 1108,1939202 value very 
near to the rest mass of Lambda baryon 1115.683±0.006   

142583 = 2898516861512  and that  (2898516861512)1/4 = 1304,8  value very near  to 
the rest mass of Xi baryon 1314.86±0.20 

791 and 1010 are numbers very near to the rest mass of Omega meson and Phi meson 
782.65±0.12   1019.445±0.020 

93 = 729  and 123 + 1 = 1729 are numbers very near to the values of mass of 
candidate glueball, the scalar meson f0(1710) that is 1723 (+6,-5) and practically 
equal at the nonperturbative contribution (727,39) to the mass of a 1S quarkonium for 
mq = 4.78 MeV/c2 = 0.00478 GeV/c2 , that is the mass of quark down is 4.8±0.5±0.3 
= 4.78 MeV/c2. 
 
Indeed: 
 
 Input: 

 
 
Result: 

 
 

142583 + 1 = 2898516861513;   2898516861513 / 1729 = 1676412297 =  

= 1,676412297 * 109;  (2898516861513 / 1729) * 10-6 = 1676,412297  that is very 
near to the rest mass of Omega baryon 1672.45±0.29 

10103 – 1 = 1030300999;  1030300999 / 1728 = 596239,004; √596239,004 =  

= 772,16514 that is very near to the rest mass of Charged rho meson 775.4±0.4 

1723 – 1 = 5088447; 5088447 / 1729 = 2943  that is a good approximations of the rest 
mass of Charmed eta meson 2980.3±1.2 . (Note that 2943 + 36 = 2979, practically 
equal to the above Charmed eta meson value). 
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and 
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For CF = 4/3  αs = 4ℼ/√6 = 5.130199 = 5.13  and mq = 4.8 MeV/c2 = 0.0048 GeV/c2  
(the mass of quark down is 4.8±0.5±0.3 = 4.8 MeV/c2), we obtain: 

[Pi^2*(0.0048)*624*0.012]/[425*(((4/3)*5.13*(0.0048))^4))] 

Input: 
 

 
 
Result: 
 

 
 

For CF = 4/3 αs = 5.13  and mq = 4.776483 MeV/c2 = 0.004776483 GeV/c2  (the mass 
of quark down is 4.8±0.5±0.3 = 4.776483 MeV/c2), we obtain: 

[Pi^2*(0.004776483)*624*0.012]/[425*(((4/3)*5.13*(0.004776483))^4))] 

Input interpretation: 
 

 
 
Result: 
 

 
 
Alternative representations 
 
 

 
 
  

 
 
 

 
 
Series representations: 
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Integral representations: 
 

 
 
  

 
 
 

 
 

We note that in the integral representations, we have: 

 

from which we can be obtained 1164.52 that is a value very near to the fundamental 

Ramanujan class invariant 𝑄 = 𝐺 /𝐺 /  = 1164,2696 

113 + 5√505

8
+

105 + 5√505

8
= 1164,269601267364 
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From: 

Srinivasa Ramanujan - Modular equations and approximations to 𝝅 
Quarterly Journal of Mathematics, XLV, 1914, 350 – 372 
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The sum of the expressions highlighted in yellow, gives us useful and new 
mathematical connections with some sectors of Particle Physics, String Theory, 
Cosmology and Black Hole physics. 
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We have that: 

64[(1+sqrt(2))^12 + (1-sqrt(2))^12] +  64[(6+sqrt(37))^6 + (6-sqrt(37))^6] + 
64[((5+sqrt(29))/2)^12 + ((5-sqrt(29))/2)^12] 

Input: 
 

 
 
Result: 
 

 
 
Decimal approximation: 
 

 
 

or: 

(([e^(Pi*sqrt(22)))]+[e^(Pi*sqrt(37)))]+[e^(Pi*sqrt(58)))])) 

Input: 
 

 
 
Decimal approximation: 
 

 
From the value of new measurement of Hubble constant, we have that for 73.9  

 

73.9/(2e) = 13.5931454 
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And 

113 + 5√505

8
+

105 + 5√505

8

.

= 1,680965497649… 

1,680965497649 * 2.47929153519 = 4,167603 

From: 

 
We have that: 

 
 
or: 
 

 

 
416814478090737538 sec = 13.217.099.976,967 billion years 
For 416760300000000000  sec * 31536000 = 13.215.382.420,0913 billion years  

 

From the sum of the various exp, multiplied twice the square of golden ratio and 
divided by ℼ2 , we obtain: 

2/Pi^2 *((sqrt(5)+1)/2))^2)  
ln(((([e^(Pi*sqrt(22)))]+[e^(Pi*sqrt(37)))]+[e^(Pi*sqrt(58)))]))) 

 
Exact result: 
 

 
 

Decimal approximation: 
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Alternate form: 

 
 
Alternative representations: 

 
 
 

 
 
 

 
 
Series representations: 
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Integral representations: 
 

 
 
 

 
 

 
We note that the value 12,69748 is a good approximation to the value of black hole 
entropy 12,57. 
 
(From: (http://www.sns.ias.edu/pitp2/2007files/Lecture%20Notes-
Problems/Witten_Threedimgravity.pdf) 

Let us give an example.  If  k = 1, the partition function is simply the J-function itself, 
so 

                                       Z (q) = q-1 + 196884q + ... 

The number of black hole primaries of mass 2 is therefore 196883.  The black hole 
entropy is therefore log(196883)=12.19… The classical entropy of a black hole with 
k=1 and mass 2 is 4π=12.57...  So we are off by just a few percent.) 

 
 
Now: 
 
72 *  ln(((([e^(Pi*sqrt(22)))]+[e^(Pi*sqrt(37)))]+[e^(Pi*sqrt(58)))]))) 
 



17 
 

 
 
Decimal approximation: 
 

 
Alternative representations: 
 

 
 
 

 
 
 

 
 
Series representations: 
 

 
 
 

 
 
 

 
 
Integral representations: 
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The result 1723,235 is practically equal to the value of mass of candidate glueball, 
the scalar meson f0(1710) that is 1723 (+6,-5) 
 
Now: 
 
2*((((sqrt(5)+1))/2)^2))) * 
ln(((([e^(Pi*sqrt(22)))]+[e^(Pi*sqrt(37)))]+[e^(Pi*sqrt(58)))]))) 
 

 
 
Exact result: 
 

 
 

 
Decimal approximation: 
 

 
 
Alternate form: 
 

 
 
 
Alternative representations: 
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Series representations: 
 

 
 
 

 
 
 

 
 

 
 
Integral representations: 

 
 
 

 
 
The result 125,319 is practically equal to the value of Higgs boson’s mass 125,09 
 
 

 

Now: 
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(((( ln(((([e^(Pi*sqrt(22)))]+[e^(Pi*sqrt(37)))]+[e^(Pi*sqrt(58)))]))))))^1/(2Pi) 
 

 
 
Decimal approximation: 
 

 
 
Alternative representations: 

 
 
 

 
 
 

 
 
Series representations: 
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Integral representations: 

 
 
 

 
 
 
The result 1.657587 is very near to the value of the fourteenth root of Ramanujan’s 
class invariant 1164.2696  and to the mass of the proton. 
Indeed: 

We have the following Ramanujan’s class invariant 𝑄 = 𝐺 /𝐺 /  = 

1164,2696 

113 + 5√505

8
+

105 + 5√505

8
= 1164,269601267364 

 

and 

113 + 5√505

8
+

105 + 5√505

8
= 1,65578… 

 

 

 

From: 

Critical Exponents from AdS/CFT with Flavor 

Andreas Karch, Andy O’Bannon, and Laurence G. Yaffe 



22 
 

https://arxiv.org/abs/0906.4959v2 

 

 

 

 

 

 

we have: 

               

and 
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We note that 1,6557 (practically the 14-th root of Ramanujan class invariant 
1164,2696) concerning the numerical result for θ(2) as a function of θ(0), which indeed 
exhibits a spiral, so we again have a first-order transition. In this case, the transition 
occurs at the critical value θcrit

(0) = m/(2πα′) = 1,6557. Note that θ(2) as a function of 
θ(0) for the D7-brane in AdS2 × S2-sliced thermal AdS5 

 

 
 
We have the same results also utilizing the other form. Indeed, for example: 
 
72 *  ln ((((64[(1+sqrt(2))^12 + (1-sqrt(2))^12] + 64[(6+sqrt(37))^6 + (6-sqrt(37))^6] 
+ 64[((5+sqrt(29))/2)^12 + ((5-sqrt(29))/2)^12])))) 
 
Input: 
 

 
 

 
 

  
Exact result: 
 

 
 
Decimal approximation: 
 

 
1723,23531 
 
Property: 
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Also 1723,23531… is a transcendental number and is practically equal to the value of 
the mass of the candidate “glueball” f0(1710) that is 1723 (+ 6 – 5) 
 
Alternate forms: 
 

 
 

 
 

 
Continued fraction: 
 

 
 
Alternative representations: 
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Series representations: 
 

 
 

 

 
 
 

 
 

  

  
 

Integral representations: 
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We note that from this expression, we can to obtain ℼ, that in addition to being 
irrational, more strongly π is a transcendental number, which means that it is not the 
solution of any non-constant polynomial equation with rational coefficients: 
 
1/(4*137.1307090028)*72*ln((((64[(1+sqrt(2))^12+(1-sqrt(2))^12]+ 
64[(6+sqrt(37))^6+(6-sqrt(37))^6]+64[((5+sqrt(29))/2)^12+((5-sqrt(29))/2)^12])))) 
 

 
 
Result: 
 

 
 
Alternative representations: 
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Series representations: 
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Integral representations: 
 

 
 
 

 
 
 
The result, π is a transcendental number.  
 
We have also: 
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((((((((72 *  ln ((((64[(1+sqrt(2))^12 + (1-sqrt(2))^12] + 64[(6+sqrt(37))^6 + (6-
sqrt(37))^6] + 64[((5+sqrt(29))/2)^12 + ((5-sqrt(29))/2)^12]))))))^1/15 
 
Input: 
 

 
 
 
Exact result: 
 

 
Decimal approximation: 
 

 
 
Property: 

 
 
 
Alternate forms: 

 
 
 

 
 
 
All 15th roots of 72 log(64 ((1-sqrt(2))12+(1+sqrt(2))12)+64 ((5-sqrt(29))12/4096+(5+sqrt(29))12/4096)+64 ((6-sqrt(37))6+(6+sqrt(37))6)): 
 

 Polar form  
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Alternative representations: 
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Series representations: 

 
 
 

 
 
 

 
 
Integral representations: 
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Also the result 1,64344928... is a transcendental number, and is a good approximation 
to the fourteenth root of Ramanujan’s class invariant 1164.2696 (1,65578), to the 
numerical result for θ(2) as a function of θ(0) 1,6557 for the D7-brane in AdS2 × S2-
sliced thermal AdS5  and a good approximation to the mass of the proton 
(1,67262192369(51) × 10-27 k). 
 
 
 
 
-((sqrt(5)+1)/2))^2 + ln((((1729 *728 / ((((64[(1+sqrt(2))^12 + (1-sqrt(2))^12] + 
64[(6+sqrt(37))^6 + (6-sqrt(37))^6] + 64[((5+sqrt(29))/2)^12 + ((5-
sqrt(29))/2)^12])))) 
 
Input: 

 
 
 

  
Exact result: 
 

 
Decimal approximation: 
 

 
 
Property: 
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Also -12,5062582... is a transcendental number and is very near to the value of black 
hole entropy 12,57 with minus sign. 
 
 
Alternate forms: 
 

 
 
 

 
 
 

 
 
Continued fraction: 
 

 
 
Alternative representations: 
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Series representations: 
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Integral representation: 

 
 
 
We calculate the above integral 
 

−
3

2
−
√5

2
+

1

𝑡
𝑑𝑡 

We know that: 

                                                                 

and that: 

                                                                      ∫ 𝑐𝑑𝑥 = 𝑐(𝑏 − 𝑎)                                                          

thence:  

−
3

2
−
√5

2
+

1

𝑡
𝑑𝑡 = 

 
= -2,6180339887498948482045868343656+ln((5,07690194294523910213710547949e-5)-1) =  
= -2,6180339887498948482045868343656-9,8882242431672143723416405817297-0 = 
= -12,506258231917109220546227416095 

Practically we have used the Fundamental Theorem of Calculus. 

https://calculushowto.com/fundamental-theorem-of-calculus/ 
 
The fundamental theorem of calculus explains how to find definite integrals of 
functions that have indefinite integrals. It bridges the concept of an antiderivative 
with the area problem. When you figure out definite integrals (which you can think of 
as a limit of Riemann sums), you might be aware of the fact that the definite integral 
is just the area under the curve between two points (upper and lower bounds. You are 
finding an antiderivative at the upper and lower limits of integration and taking the 
difference. The Fundamental Theorem of Calculus justifies this procedure. 
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The technical formula is: 

                                  

 

With regard the bosonic string, a string in 26-dimensional spacetime can wiggle in all 
24 directions perpendicular to its 2-dimensional surface. So, its ground state energy is 
simply −1 

 

From the above expression, we can to obtain: 

-(Pi/2)^2  [ln((((1711.2/2)*1728 / ((((64[(1+sqrt(2))^12 + (1-sqrt(2))^12] + 
64[(6+sqrt(37))^6 + (6-sqrt(37))^6] + 64[((5+sqrt(29))/2)^12 + ((5-
sqrt(29))/2)^12]))))] 

 
Result: 
 

 
 
Alternative representations: 
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Series representations: 
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Integral representation: 

 
 
 

 

The result, practically 24, are the physical degrees of freedom of the bosonic string, 
that are the 24 transverse coordinates. 
 
Also from the following simple expression, we obtain about the some result: 
 
ln((((64[(1+sqrt(2))^12 + (1-sqrt(2))^12] + 64[(6+sqrt(37))^6 + (6-sqrt(37))^6] + 
64[((5+sqrt(29))/2)^12 + ((5-sqrt(29))/2)^12]))))]+0.065578 
 

 
 
Result: 

 
Alternative representations: 
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Series representations: 
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Integral representations: 
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In conclusion we have the following expression: 
 
(24+2Pi)  *   ln((((64[(1+sqrt(2))^12 + (1-sqrt(2))^12] + 64[(6+sqrt(37))^6 + (6-
sqrt(37))^6] + 64[((5+sqrt(29))/2)^12 + ((5-sqrt(29))/2)^12]))))] 
 

 
 
Exact result: 

 
 
Decimal approximation: 
 

 
 
Alternate forms: 
 

 
 

 
 

 
 
 

 
 
Alternative representations: 
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Series representations: 

 
 
 

 
 
 

 
 
 

 
Integral representations: 
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The result 724,7924 is very near to the value 728 (Ramanujan’s number) 
 
We have also that: 
 
32 *  ln ((((64[(1+sqrt(2))^12 + (1-sqrt(2))^12] + 64[(6+sqrt(37))^6 + (6-sqrt(37))^6] 
+ 64[((5+sqrt(29))/2)^12 + ((5-sqrt(29))/2)^12])))))) 
 
Input: 

 
 
 

  

  
Exact result: 
 

 
 
Decimal approximation: 
 

 
 
 
Property: 

 
Alternate forms: 
 

   

 
 

 
Continued fraction: 
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Alternative representations: 

 
 

 
 

 
 

 
 

 
 
Series representations: 
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Integral representations: 
 

 
 
  

 
 
The result 765,882360 is a transcendental number and practically equal at the 
nonperturbative contribution to the mass of a 1S quarkonium for mq = 4.7 MeV/c2 = 
0.0047 GeV/c2 , (765,171) that is the mass of quark down is 4.8±0.5±0.3 = 4.7 
MeV/c2. 
 
In conclusion, we have that: 
 
ln ((((64[(1+sqrt(2))^12 + (1-sqrt(2))^12] + 64[(6+sqrt(37))^6 + (6-sqrt(37))^6] + 
64[((5+sqrt(29))/2)^12 + ((5-sqrt(29))/2)^12])))))) 
 
Input: 
 

 
 

   
Exact result: 
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Decimal approximation: 
 

 
 
 
Property: 
 

 
 
Alternate forms: 
 

   

 
 

 
Continued fraction: 
 

 
  
Alternative representations: 
 

 
 
 

 
 
 

 
 
Series representations: 
 



48 
 

 
 

  

 
 
 

 
 
Integral representations: 
 

 
 

 
  

 
 
The result 23,9338237770... ≈ 24 is a transcendental number that represent the 
physical degrees of freedom of the bosonic string, that are the 24 transverse 
coordinates. 
 
The set of transcendental numbers is uncountably infinite. Since the polynomials with 
rational coefficients are countable, and since each such polynomial has a finite 
number of zeroes, the algebraic numbers must also be countable. However, Cantor's 
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diagonal argument proves that the real numbers (and therefore also the complex 
numbers) are uncountable. Since the real numbers are the union of algebraic and 
transcendental numbers, they cannot both be countable. This makes the 
transcendental numbers uncountable.  
In set theory, the cardinality of the continuum is the cardinality or "size" of the set 
of real numbers R, sometimes called the continuum. It is an infinite cardinal number 
and is denoted by | R | or c.  
The smallest infinite cardinal number is ℵ0  (aleph-null). The second smallest is ℵ1 
(aleph-one). The continuum hypothesis, which asserts that there are no sets whose 
cardinality is strictly between ℵ0 and c implies that c = ℵ1.   
A great many sets studied in mathematics have cardinality equal to c the 
transcendental numbers We note that the set of real algebraic numbers is countably 
infinite (assign to each formula its Gödel number.) So the cardinality of the real 
algebraic numbers is ℵ0 . Furthermore, the real algebraic numbers and the real 
transcendental numbers are disjoint sets whose union is R. Thus, since the cardinality 
of R is c, the cardinality of the real transcendental numbers is c − ℵ0 = c. A similar 
result follows for complex transcendental numbers, once we have proved that | C | = c  
 
 
 
Now, we remember that (from: Formulae for Supersymmetry 
| MSSM and more | - Toru Goto - KEK Theory Center, IPNS, KEK - Tsukuba, 
Ibaraki, 305-0801 JAPAN - Last Modified: March 31, 2019): 
 
the nonperturbative contribution to the mass of a 1S quarkonium, is equal to: 
 

 

and 
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αs = 4ℼ/√6 = 5.130199 = 5.13   

For CF = 4/3 αs = 5.13  and mq = 4.7 MeV/c2 = 0.0047 GeV/c2  (the mass of quark 
down is 4.8±0.5±0.3 = 4.7 MeV/c2), we obtain: 

 
we have: 
 
[Pi^2*(0.0047)*624*0.012]/[425*(((4/3)*5.13*(0.0047))^4))] 
 
Input: 
 

 
 
Result: 
 

 
Alternative representations: 
 

 
 

 
 
 

 
 
 
 

Series representations: 
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Integral representations: 

 
 

 

 

The result is 765,171 

From: 
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Various formulas written by Ramanaujan on the page above, gives us useful and new 
mathematical connections with some sectors of Particle Physics, String Theory, and 
Black Hole physics. 

 
Now, we note that, from (6) : 
 
((1/(1 cosh (Pi/2)) - (1/(3^5 cosh (3Pi)/2)) + (1/(5^5 cosh (5Pi)/2)) - 1/(7^5 cosh 
((7Pi)/2)) + 1/(9^5 cosh ((9Pi)/2)) 
 
Input: 

 
 

 
  

Exact result: 

 
  

Decimal approximation: 
 

 
 
and: 
 
Input: 

 
 
 
Decimal approximation: 
 

 
 
Property: 

 
 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 
 

 
 

 
 

 
 

 
Now: 
 
 
Pi^5 / [[((1/(1 cosh (Pi/2)) - (1/(3^5 cosh (3Pi)/2)) + (1/(5^5 cosh (5Pi)/2)) - 1/(7^5 
cosh ((7Pi)/2)) + 1/(9^5 cosh ((9Pi)/2))]] 
 
Input: 

 
 
 

  
Exact result: 

 
  

Decimal approximation: 
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Alternate forms: 

 
 
 

 
 

 
 

 
Alternative representations: 

 
 
 

 
 
 

 
Series representations: 
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Integral representation: 

 
 
The result is 767,8605. 
 
The two results 765.171 and 767,8605 are very similar and are practically equal at the 
nonperturbative contribution to the mass of a 1S quarkonium for mq = 4.7 MeV/c2 = 
0.0047 GeV/c2 , that is the mass of quark down is 4.8±0.5±0.3 = 4.7 MeV/c2. 
We note that: 
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32 * ((1/(1 cosh (Pi/2)) - (1/(3^5 cosh (3Pi)/2)) + (1/(5^5 cosh (5Pi)/2)) - 1/(7^5 cosh 
((7Pi)/2)) + 1/(9^5 cosh ((9Pi)/2)) 
 
Input: 

 
 
 

  
Exact result: 

 
  

Decimal approximation: 
 

 
 
 
Property: 

 
 
The result 12.75 is very near to the value of the black hole entropy 12.57  
 
In conclusion, we have: 
 
(2Pi)) * (3.142988/2)^5  ((1/(1 cosh (Pi/2)) - (1/(3^5 cosh (3Pi)/2)) + (1/(5^5 cosh 
(5Pi)/2)) - 1/(7^5 cosh ((7Pi)/2)) + 1/(9^5 cosh ((9Pi)/2)) 
 
Input interpretation: 
 

 
 

 
 

  

 
Result: 
 

 
 
Alternative representations: 
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Series representations: 
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 Integral representations: 
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The result 24, represent the physical degrees of freedom of the bosonic string, that are 
the 24 transverse coordinates. We have that the result is a length of a circle of radius 
equal to: 
 
Input interpretation: 
 
 

 
 

 
  

 
Result: 
 

 
Indeed:  C = 2ℼr = 6,283185307... * 3,81971... = 24 
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Now, we have, from (8): 
 
1/((25+1/100)(e^Pi+1)) + 3/((25+3^4/100)((e^(3Pi)+1))) + 
5/((25+5^4/100)((e^(5Pi)+1))) + 7/((25+7^4/100)(e^(7Pi)+1))) 
 
Input: 

 
 
 
Exact result: 

 
Decimal approximation: 
 

 
 

 
 
Property: 

 
 
Note that: 
 
[1/(0.001665694195075570224836070056797018137393783827926220428)]^1/13 
 
Input interpretation: 
 

 
 
 
Result: 
 

 
 

 
 
The result is 1.6358 value very near to the fourteenth root of Ramanujan’s class 
invariant 1164.2696  and a good approximation to the mass of the proton 
 
We have: 
 
(Pi/8) coth^2 (5Pi/2) - (4689/11890) 
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Input: 

 
 

 
 

  
Exact result: 

 
Decimal approximation: 
 

 
 
Note that: 
 
[-1/(((Pi/8) coth^2 (5Pi/2) - (4689/11890)))]^1/13 
 
Input: 

 
 

  
Exact result: 

 
Decimal approximation: 
 

 
 

 
 
The result is 1.636 value very near to the fourteenth root of Ramanujan’s class 
invariant 1164.2696  and a good approximation to the proton mass. 
 
 
We have, from the integral representation: 
 
Integral representation: 

 
 
(4689/11890) – 0.001665694195127834328 = 0,3943650126156433978 – 
0.001665694195127834328 = 0,39269931842.... 
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0,39269931842 * 8 = 3,1415945473641245078....; 
 
8 = 3,1415945473641245078 /  0,39269931842; 
 
(3,1415945473641245078 /  0,39269931842)* 27 * 8 = 1728   or 
 
(2*3,1415945473641245078) * 108) / 0,39269931842 = 1728 
 
Indeed: 
 
2Pi * 108 / [((4689/11890) + (Pi/8) coth^2 (5Pi/2) - (4689/11890)] 
 
Input: 

 
 

 
 

  
Exact result: 

 
  

 
Decimal approximation: 
 

 
 

 
 
Property: 

 
 
Integral representation: 
 

 
 
Practically the result 1728 is the length of a circle  C = 2ℼr ,  with r equal to 
275,019575879. Indeed, we have that: 
 
Input: 

 
 

 
 

  
Exact result: 
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Decimal approximation: 
 

 
 
 
Note that: 
 
1/144 * [[[2Pi * 108 / [((4689/11890) + (Pi/8) coth^2 (5Pi/2) - (4689/11890)]]]] 
 
Input: 

 
 
 

  
Exact result: 

 
  

 
Decimal approximation: 
 

 
 

 
 
Property: 

 
Integral representation: 

 
 
 
The two results 1728 and 12 are very near to the value of the mass of the candidate 
“glueball” f0(1710) that is 1723 (+ 6 – 5) and a good approximation to the value of 
black hole entropy 12,19. 
 
Furthermore, we have that: 
 
2/144 * [[[2Pi * 108 / [((4689/11890) + (Pi/8) coth^2 (5Pi/2) - (4689/11890)]]]] 
 

 



65 
 

 
Exact result: 

 
 

Decimal approximation: 

 
 
Property: 

 
 
Alternate forms: 
 

 
 
 

 
 
 

 
 
Alternative representations: 
 

 
 
 

 
 
 

 
 
Series representations: 

 
 

 



66 
 

 
 

 

Integral representation: 
 

 
 

 
The result 24, represent the physical degrees of freedom of the bosonic string, that are 
the 24 transverse coordinates. 
 
In conclusion, we have that: 
 
[(((((((((((((2/144 *((2Pi * 108 / (((4689/11890) + (Pi/8) coth^2 (5Pi/2) - 
(4689/11890)))))))))]^1/(2Pi) 
 

 
 
Exact result: 

 
 

Decimal approximation: 

 
 
Alternate forms: 
 

 
 

 
 

 
 
Alternative representations: 
 



67 
 

 
 
 

 
 
 

 
 
Series representations: 
 

 
 
 

 
 
 

 
 
Integral representation: 
 

 
 

 
The result 1,6583164 is very near to the value 1,65578 (14-th root of Ramanujan 
class invariant 1164,2696) and near to the value of the proton mass. 
 

 
Now, we have from (11): 
 
Pi/12 ln(2+sqrt(3)) 
 
Input: 



68 
 

 
 

 
 

  

  
Exact result: 
 

 
Decimal approximation: 
 

 
 
Continued fraction: 
 

 
 

 
Alternative representations: 
 

 
 

 
 

 
 

 
 

 
 
Series representations: 
 

 
  

 
 

 
Integral representations: 
 



69 
 

 
 

  

 
 
 

We have that: 
 
Pi * ln(2+sqrt(3)) * (1/0.34477877117217236) 
 

 
Result: 
 

 
 
Alternative representations: 
 

 
 

  

 
 

 

 
 

 
Series representations: 
 

 
 

 

 
 
 



70 
 

 
Integral representations: 
 

 
 
  

 
 

 
The result 12, is a good approximation to the value of black hole entropy 12,19. 
  
From: 
 

 
 
We have that for 

 
2.900410592566... * ℼ *  ln(2+√3) = 2.900410592566 * 4,137345254066 = 12 
 
and 
 
2 * Pi * ln(2+sqrt(3)) * (1/0.34477877117217236) 
 
Input interpretation: 
 

 
 
 
Result: 
 

 
 
Alternative representations: 
 

 
 



71 
 

 
 

 

 
 
Series representations: 
 

 
 

 
 
 

 
 

 
Integral representations: 
 

 
 
 

 
 
From: 

 

 

 
 
 
We have that for 
 



72 
 

 
 
5.80082118513398 * ℼ *  ln(2+√3) = 5.80082118513398 * 4,137345254066 = 24 
 
The result 24, represent the physical degrees of freedom of the bosonic string, that are 
the 24 transverse coordinates. 
 
 
 
and: 
 
144 * Pi * ln(2+sqrt(3)) * (1/0.34477877117217236) 
 
Input interpretation: 

 
 

   
Result: 
 

 
 
Alternative representations: 
 

 
 

 
  

 
 
 

 
 
Series representations: 
 

 
 

  

 



73 
 

 
 

 
Integral representations: 

 
 
 

 

 
 
 
From: 
 

 
 
We have that for 
 

 
417.65912532964 * ℼ *  ln(2+√3) = 417,65912532964 * 4,137345254066 = 1728 
 
The result 1728 is very near to the value of the mass of the candidate “glueball” 
f0(1710) that is 1723 (+ 6 – 5) 
 
Now, we have from (4): 
 
[1^13/(e^(2Pi) - 1))+2^13/(e^(4Pi) - 1))+3^13/(e^(6Pi) - 1))+4^13/(e^(8Pi) - 1))] 
 
Input: 
 

 
 

 
Decimal approximation: 
 

 



74 
 

  

This is equal to  = 0,041666…  

 
We have: 
 
1 / [1^13/(e^(2Pi) - 1))+2^13/(e^(4Pi) - 1))+3^13/(e^(6Pi) - 1))+4^13/(e^(8Pi) - 1))] 
 
Input: 

 
 

 
 
Exact result: 

 
Decimal approximation: 
 

 
 

 
 
Property: 

 
 
  
Alternate forms: 

 
 

 

 
 
 

 
 
Continued fraction: 
 

 
 

 
Alternative representations: 

 
 



75 
 

  

 
 
 

 
 
Series representations: 
 

 
 
 

 
 
 



76 
 

 
 

 
 
 

Integral representations: 
 

 
 

 

 
 
 

 
 
 

The result, about 24, represent the physical degrees of freedom of the bosonic string, 
that are the 24 transverse coordinates. 
 
72  *  1 / [1^13/(e^(2Pi) - 1))+2^13/(e^(4Pi) - 1))+3^13/(e^(6Pi) - 1))+4^13/(e^(8Pi) - 
1))] 
 
Input: 



77 
 

 
 

 
Decimal approximation: 
 

 
 

 
Property: 

 
 
Alternate forms: 

 
 

  

 
 
 

 
 
Continued fraction: 
 

 
 

  
Alternative representations: 
 

 
 
 

 
 
 



78 
 

 
 
 

 
Series representations: 
 

   

 
 
 

 
 
Integral representations: 
 



79 
 

 
 

  

 
 
 

 
 
The result, 1729,17 is very near to the value of the mass of the candidate “glueball” 
f0(1710) that is 1723 (+ 6 – 5). 
 
Now: 
 
(1/2)  /  [1^13/(e^(2Pi) - 1))+2^13/(e^(4Pi) - 1))+3^13/(e^(6Pi) - 1))+4^13/(e^(8Pi) - 
1))] 
 
Input: 

 
 
Decimal approximation: 
 

 
 

 
Property: 

 
 
Alternate forms: 

 
 

  



80 
 

 
 
 

 
 
Continued fraction: 
 

 
 

 
Alternative representations: 
 

 
 

  

 
 

 

 
 
 
 
Series representations: 
 

 
 

  



81 
 

 
 
 

 
 
Integral representations: 
 

 
 

  

 
 
 



82 
 

 
 

 
 
The result 12,0081 is a good approximation to the value of black hole entropy 12,19. 
 
32 *  1 / [1^13/(e^(2Pi) - 1))+2^13/(e^(4Pi) - 1))+3^13/(e^(6Pi) - 1))+4^13/(e^(8Pi) - 
1))] 
 
Input: 

 
 

 
Decimal approximation: 
 

 
  
Property: 

 
 
Alternate forms: 

 
 

 

 
 
 

 
 
 
Continued fraction: 
 

 
 
Alternative representations: 
 



83 
 

 
 

 
 

 
 

 
 

 
 
Series representations: 
 

 
 

  

 
 
 



84 
 

 
 
 
Integral representations: 
 
 

 
 

  

 
 
 

 
 
 

The result 768,52 is practically equal at the value 765,171 of nonperturbative 
contribution to the mass of a 1S quarkonium for mq = 4.7 MeV/c2 = 0.0047 GeV/c2 , 
that is the mass of quark down is 4.8±0.5±0.3 = 4.7 MeV/c2. 
 
 
((((((12 / [1^13/(e^(2Pi) - 1))+2^13/(e^(4Pi) - 1))+3^13/(e^(6Pi) - 1))+4^13/(e^(8Pi) - 
1))])))))^1/11 
 
Input: 



85 
 

 
 

 
Exact result: 
 

 
Decimal approximation: 
 

 
 
 
Property: 

 
 
 
Alternate form: 

 
 
Continued fraction: 
 

 
 
 
All 11th roots of 12/(1/(e(2 π)-1)+8192/(e(4 π)-1)+1594323/(e(6 π)-1)+67108864/(e(8 π)-1)): 
 

 Polar form  

 
 

  

 
 

 

 
 
 

 
 
 



86 
 

 
 
 
Alternative representations: 
 

 
 
  

 
 

 
 

 
 
Series representations: 
 

 
 
 

  

 



87 
 

 

 
 

 
 
Integral representations: 
 

 
 

 
  

 
 
 

 
 
The value 1.6734315  is very near to the 14-th root of Ramanujan class invariant 
1164.2696, to the numerical result for θ(2) as a function of θ(0) 1,6557 for the D7-
brane in AdS2 × S2-sliced thermal AdS5 and to the mass of neutron. 
 
While for: 
 



88 
 

((((((12 / [1^13/(e^(2Pi) - 1))+2^13/(e^(4Pi) - 1))+3^13/(e^(6Pi) - 1))+4^13/(e^(8Pi) - 
1))])))))^1/12 
 
Input: 

 
 

  
Exact result: 

 
Decimal approximation: 
 

 
 

 
Property: 

 
 
Alternate form: 

 
 
Continued fraction: 
 

 
 
All 12th roots of 12/(1/(e(2 π)-1)+8192/(e(4 π)-1)+1594323/(e(6 π)-1)+67108864/(e(8 π)-1)): 
 

 Polar form  

 
 

  

 
 

 
 

 
 

 
 



89 
 

 
 

 
 

 
 
Alternative representations: 
 

 
 

 
 

 
 

 
 

 
 
Series representations: 
 

   



90 
 

 
 
 

 
 
 
Integral representations: 
 

 
 
 

 
 

 
 

 



91 
 

 
The value 1,6031492 is practically equal to the electric charge of the positron. 
 
[2((sqrt(5)+1)/2)^2)]  *  1 / [1^13/(e^(2Pi) - 1))+2^13/(e^(4Pi) - 1))+3^13/(e^(6Pi) - 
1))+4^13/(e^(8Pi) - 1))] 
 
Input: 

 
 
Exact result: 

 
  
Decimal approximation: 
 

 
 
Property: 

 
 
Alternate forms: 
 

 
 

 
 

 

 
 
Continued fraction: 
 

 
 
Series representations: 
 

 
 

  



92 
 

 
 
 

 
 
We note that the result 125.7509 is practically equal to the value of Higgs boson’s 
mass 125,09. 
  
Now, we have from (9): 
 
[1/(1^7cosh(((Pi*sqrt(3))/2)))-1/(3^7cosh(((3Pi*sqrt(3))/2))) 
+1/(5^7cosh(((5Pi*sqrt(3))/2)))-1/(7^7cosh(((7Pi*sqrt(3))/2))] 
 
Input: 

 
 
 

  
Exact result: 

 
  

 
Decimal approximation: 
 

 
 

 
Property: 

 
 
Alternate forms: 
 



93 
 

 
 
 
   

 
 
 

 
 
Continued fraction: 
 

 
 

  
Alternative representations: 
 

 
 
 

 
 

 

 
 
Series representations: 



94 
 

 

 
 
  

 
 
 

 
Integral representation: 
 

 
 
 
Pi^7/960  /[1/(1^7cosh(((Pi*sqrt(3))/2)))-1/(3^7cosh(((3Pi*sqrt(3))/2))) 
+1/(5^7cosh(((5Pi*sqrt(3))/2)))-1/(7^7cosh(((7Pi*sqrt(3))/2))] 
 
Input: 

 
 

 
 

  



95 
 

Exact result: 

 
  

  
Decimal approximation: 
 

 
 
Alternate forms: 
 

 
 

  

 
 
 

 
 
Alternative representations: 
 

   



96 
 

 
 
 

 
 
Series representations: 
 

   

 
 
 



97 
 

 
Integral representation: 

 
 
The result 24, represent the physical degrees of freedom of the bosonic string, that are 
the 24 transverse coordinates.  
 
(3Pi^7/40) /  [1/(1^7cosh(((Pi*sqrt(3))/2)))-1/(3^7cosh(((3Pi*sqrt(3))/2))) 
+1/(5^7cosh(((5Pi*sqrt(3))/2)))-1/(7^7cosh(((7Pi*sqrt(3))/2))] 
 
Input: 

 
 
 

  
Exact result: 

 
  

  
Decimal approximation: 
 

 
 
Alternate forms: 
 



98 
 

 
 

 
  

 
 
 

 
 
Alternative representations: 
 

 
 
  

 
 
 



99 
 

 
 
Series representations: 
 

 
 
 

 
 
 

 
 
Integral representation: 



100 
 

 
 
The result 1728, is very near to the value of the mass of the candidate “glueball” 
f0(1710) that is 1723 (+ 6 – 5). 
 
(Pi^7/1920)  /  [1/(1^7cosh(((Pi*sqrt(3))/2)))-1/(3^7cosh(((3Pi*sqrt(3))/2))) 
+1/(5^7cosh(((5Pi*sqrt(3))/2)))-1/(7^7cosh(((7Pi*sqrt(3))/2))] 
 
Input: 

 
 
 

  
Exact result: 

 
  

Decimal approximation: 
 

 
 
Alternate forms: 
 

 
 
 

 



101 
 

 
 

 
 
Alternative representations: 

 
 
 

 
 
 

 
 
Series representations: 

 



102 
 

 
 

 
 
 

 
 
 
Integral representation: 

 

 

The result, about 12, is a good approximation to the value of black hole entropy 
12,19. 
 
( Pi^7/30) /  [1/(1^7cosh(((Pi*sqrt(3))/2)))-1/(3^7cosh(((3Pi*sqrt(3))/2))) 
+1/(5^7cosh(((5Pi*sqrt(3))/2)))-1/(7^7cosh(((7Pi*sqrt(3))/2))] 
 

 
 
Exact result: 



103 
 

 
 

 
Decimal approximation: 

 
 

Alternate forms: 

 
 
 

 
 
 

 
 
 
 

Alternative representations: 

 
 
 



104 
 

 
 
 

 
 
 
Series representations: 

 
 
 

 
 
 



105 
 

 
 
Integral representation: 

 
 

 
The result 768 is very near to the value 765,171 of nonperturbative contribution to the 
mass of a 1S quarkonium for mq = 4.7 MeV/c2 = 0.0047 GeV/c2 , that is the mass of 
quark down is 4.8±0.5±0.3 = 4.7 MeV/c2. 
 

 

 
[(2*2.61803398*Pi^7)/960] /  [1/(1^7cosh(((Pi*sqrt(3))/2)))-
1/(3^7cosh(((3Pi*sqrt(3))/2))) +1/(5^7cosh(((5Pi*sqrt(3))/2)))-
1/(7^7cosh(((7Pi*sqrt(3))/2))]    
 
 where 2,61803398 is the square of the golden ratio 1,61803398... 
 
 
 

 
 
Result: 
 

 
 
 
Alternative representations: 



106 
 

 
 
 

 
 
 

 
 
 

 

 
Series representations: 

 
 
 



107 
 

 
 
 

 
 
Integral representations: 

 
 
 



108 
 

 
 
 
 

 
 

 
We note that the result 125,665 is practically equal to the value of Higgs boson’s 
mass 125,09. 
 
[[[[sqrt[sqrt(1/[1/(1^7cosh(((Pi*sqrt(3))/2)))-1/(3^7cosh(((3Pi*sqrt(3))/2))) 
+1/(5^7cosh(((5Pi*sqrt(3))/2)))-1/(7^7cosh(((7Pi*sqrt(3))/2))]]]]] 
 



109 
 

 
 
Exact result: 

 
 

 
Decimal approximation: 
 

 
 
Property: 

 
 
Alternate forms: 

 
 
 

 
 
 

 
 
 
All 2nd roots of 1/sqrt(sech((sqrt(3) π)/2)-sech((3 sqrt(3) π)/2)/2187+sech((5 sqrt(3) π)/2)/78125-sech((7 sqrt(3) π)/2)/823543): 
 

 Polar form  



110 
 

 
 
 

 
 
Alternative representations: 
 

 
 
 

 
 
 

 
 
 

 
Series representations: 
 



111 
 

 
 
 

 
 
 

 
 
Integral representation: 

 
 
 
The result is 1,66191 value very near to the fourteenth root of Ramanujan’s class 
invariant 1164.2696, to the numerical result for θ(2) as a function of θ(0) 1,6557 for the 



112 
 

D7-brane in AdS2 × S2-sliced thermal AdS5  and a good approximation to the mass of 
the proton. 
 
(((((((([(23040 * 1/(1^7cosh(((Pi*sqrt(3))/2)))-1/(3^7cosh(((3Pi*sqrt(3))/2))) 
+1/(5^7cosh(((5Pi*sqrt(3))/2)))-1/(7^7cosh(((7Pi*sqrt(3))/2)]))))))))))))^1/7 
 

 
 
Exact result: 
 

 
 

Decimal approximation: 
 

 
 
Property: 

 
 
Alternate forms: 
 

 
 
 

 
 
 



113 
 

 
 
 
All 7th roots of 23040 sech((sqrt(3) π)/2)-sech((3 sqrt(3) π)/2)/2187+sech((5 sqrt(3) π)/2)/78125-sech((7 sqrt(3) π)/2)/823543: 
 

 Polar form  

 
 
 

 
 
 

 
 
 

 
 
 

 
 
Alternative representations: 



114 
 

 
 
 

 
 
 

 
 
 

 
Series representations: 
 

 
 
 

 
 
 



115 
 

 
 
Integral representation: 

 
 
 

 

This value is practically equal to ℼ . 
 
(((((((([(23040 * 1/(1^7cosh(((Pi*sqrt(3))/2)))-1/(3^7cosh(((3Pi*sqrt(3))/2))) 
+1/(5^7cosh(((5Pi*sqrt(3))/2)))-1/(7^7cosh(((7Pi*sqrt(3))/2)]))))))))))))^1/7  * 2 * 
275 
 
Input: 
 

 
 

 
 

  
Exact result: 
 

 
  

Decimal approximation: 
 

 
 
 
Property: 



116 
 

 
 
Alternate forms: 
 

 
 
 

 
 
 

 
 
Alternative representations: 
 

 
 
 



117 
 

 
 
 

 
 
 

 
Series representations: 
 

 
 
 

 
 
 



118 
 

 
 

 
Integral representation: 

 
 
 
The result, 1727,87 is very near to the value of the mass of the candidate “glueball” 
f0(1710) that is 1723 (+ 6 – 5). Furthermore, we note that: 
 

 
 
The value is thence, the length of a circle C = 2ℼr = 2ℼ*275 = 1727,876... where ℼ is 
equal to the precedent expression: 
 

 
  
 

Now, we have from (5) that is equal to = 1,0302616  or  = 1,0120912. .. 

 
[((cothPi)/1^7)+((coth2Pi)/2^7)+((coth3Pi)/3^7)+((coth4Pi)/4^7)+((coth5Pi)/5^7)] 
 
Input: 



119 
 

 
 

  
Exact result: 
 

 
 
Decimal approximation: 
 

 
 
that: 
 
1/(3*1575) * (19Pi^7 / 1.0308771232237) * 
[((cothPi)/1^7)+((coth2Pi)/2^7)+((coth3Pi)/3^7)+((coth4Pi)/4^7)+((coth5Pi)/5^7)] 
 
Input interpretation: 
 

 
 

   
Result: 
 

 
 
The result 12,145 is a very good approximation to the value of black hole entropy 
12,19. 
 
(142.28)/(3*1575) * (19Pi^7 /1.0308771232237) * 
[((cothPi)/1^7)+((coth2Pi)/2^7)+((coth3Pi)/3^7)+((coth4Pi)/4^7)+((coth5Pi)/5^7)] 
 
Input interpretation: 

 
 

   
Result: 
 

 
 
or: 
 
Input interpretation: 
 
 



120 
 

 
 

 
 

  
Result: 
 

 
 
Alternative representations: 
 
 

 
 
 

 
  

 
 
 

 
 

 
Series representations: 
 

 
 
 
 
 

 



121 
 

 
 
 
Integral representation: 



122 
 

 
 
 
 
The result, 1728 is very near to the value of the mass of the candidate “glueball” 
f0(1710) that is 1723 (+ 6 – 5). 
 



123 
 

1.976111/(3*1575) * (19Pi^7 /1.0308771232237) * 
[((cothPi)/1^7)+((coth2Pi)/2^7)+((coth3Pi)/3^7)+((coth4Pi)/4^7)+((coth5Pi)/5^7)] 
 
Input interpretation: 
 

 
 

  

  
Result: 
 

 
 
The result 24, represent the physical degrees of freedom of the bosonic string, that are 
the 24 transverse coordinates. 
 
 
0.988055/(3*1575) * (19Pi^7 /1.0308771232237) * 
[((cothPi)/1^7)+((coth2Pi)/2^7)+((coth3Pi)/3^7)+((coth4Pi)/4^7)+((coth5Pi)/5^7)] 
 
Input interpretation: 
 

 
 

  
Result: 
 

 
 
The result 12, is very near to 12,19 that is the value of the black hole entropy. 
 
 
63.23554/(3*1575) * (19Pi^7 /1.0308771232237) * 
[((cothPi)/1^7)+((coth2Pi)/2^7)+((coth3Pi)/3^7)+((coth4Pi)/4^7)+((coth5Pi)/5^7)] 
 
Input interpretation: 
 

 
 

 
   

Result: 
 



124 
 

 
 
The result 768,0016 is very near to the value 765,171 of nonperturbative contribution 
to the mass of a 1S quarkonium for mq = 4.7 MeV/c2 = 0.0047 GeV/c2 , that is the 
mass of quark down is 4.8±0.5±0.3 = 4.7 MeV/c2. 
 
[[[[(0.988055)/(3*1575) * (19Pi^7 /1.0308771232237) * 
[((cothPi)/1^7)+((coth2Pi)/2^7)+((coth3Pi)/3^7)+((coth4Pi)/4^7)+((coth5Pi)/5^7)]]]]
^1/5 
 
Input interpretation: 
 

 
 

  
Result: 
 

 
 
The result is 1,643752 value near to the fourteenth root of Ramanujan’s class 
invariant 1164.2696, (that is 1,65578), to the numerical result for θ(2) as a function of 
θ(0) 1,6557 for the D7-brane in AdS2 × S2-sliced thermal AdS5  and a good 
approximation to the mass of the proton. 
 
 
Now, we have from (7):   
 
[(1/((1^2+2^2)(sinh3Pi-sinhPi))+1/((2^2+3^2)(sinh5Pi-
sinhPi))+1/((3^2+4^2)(sinh7Pi-sinhPi))] 
 
Input: 

 
 

 
 

  

  
Exact result: 

 
Decimal approximation: 
 
 

 



125 
 

 
Alternate forms: 
 

 
 
 

  

 
 
 

 
 
Alternative representations: 
 

 
 
  

 
 

 
 

 
 
Series representations: 
 



126 
 

 
 
 
 

 



127 
 

 
 
Integral representations: 
 

 
 
  
 



128 
 

 
 
 
And: 
 
18 *  1/[[1/((1^2+2^2)(sinh3Pi-sinhPi))+1/((2^2+3^2)(sinh5Pi-
sinhPi))+1/((3^2+4^2)(sinh7Pi-sinhPi))]] 
 
Input: 

 
 
 

  
 Units »  

Exact result: 

 
 



129 
 

Decimal approximation: 
 

 
 
Alternate forms: 
 

 
 

 

 
 

 
 

 
 
Alternative representations: 
 

 
 

  

 
 
 

 
 
Series representations: 
 



130 
 

 
 

 
 



131 
 

 
 
Integral representations: 

 
 



132 
 

 
 
The result 1729,267 is very near to the value of the mass of the candidate “glueball” 
f0(1710) that is 1723 (+ 6 – 5). 
 
 
1/4  *  1/[[1/((1^2+2^2)(sinh3Pi-sinhPi))+1/((2^2+3^2)(sinh5Pi-
sinhPi))+1/((3^2+4^2)(sinh7Pi-sinhPi))]] 
 
Input: 
 

 
 
 

   
Exact result: 



133 
 

 
 
Decimal approximation: 
 

 
Alternate forms: 
 

 
 

  

 
 

 
 

 
 
Alternative representations: 
 

 
 
 
  

 
 
 

 
 
Series representations: 



134 
 

 
 
 

 
 



135 
 

 
 
Integral representations: 

 
 



136 
 

 
 
The result 24,0176 ≈ 24, represent the physical degrees of freedom of the bosonic 
string, that are the 24 transverse coordinates. 
 
8  *  1/[[1/((1^2+2^2)(sinh3Pi-sinhPi))+1/((2^2+3^2)(sinh5Pi-
sinhPi))+1/((3^2+4^2)(sinh7Pi-sinhPi))]] 
 
Input: 

 
 
 

   
Exact result: 

 
 



137 
 

Decimal approximation: 
 

 
 
Alternate forms: 
 

 
 

 

 
 
 

 
 
Alternative representations: 
 

 
 
  

 
 
 

 
Series representations: 
 



138 
 

 
 
 

 
 



139 
 

 
 
Integral representations: 

 
 



140 
 

 
 
The result 768,5634 is very near to the value 765,171 of nonperturbative contribution 
to the mass of a 1S quarkonium for mq = 4.7 MeV/c2 = 0.0047 GeV/c2 , that is the 
mass of quark down is 4.8±0.5±0.3 = 4.7 MeV/c2. 
 
1/8 *  1/[[1/((1^2+2^2)(sinh3Pi-sinhPi))+1/((2^2+3^2)(sinh5Pi-
sinhPi))+1/((3^2+4^2)(sinh7Pi-sinhPi))]] 
 
Input: 
 

 
 
 

   
Exact result: 



141 
 

 
 
Decimal approximation: 
 

 
 
Alternate forms: 
 

 
 

 

 
 
 

 
 
Alternative representations: 
 

 
 
  

 
 
 

 
 
Series representations: 
 



142 
 

 
 
 
  

 
 
 



143 
 

 
 
Integral representations: 

 
 



144 
 

 
 
The result 12.0088 is a good approximation to the value of black hole entropy 12,19 
 
 
  [[[[[[[1/8 * 1/[[1/((1^2+2^2)(sinh3Pi-sinhPi))+1/((2^2+3^2)(sinh5Pi-
sinhPi))+1/((3^2+4^2)(sinh7Pi-sinhPi))]]]]]]]^1/5 
 
Input: 

 
 
 

  
Exact result: 



145 
 

 
 
Decimal approximation: 
 

 
 
Alternate forms: 
 

 
 

  

 
 

 
 

 
 
 
Continued fraction: 
 

 
 
Continued fraction: 
 

 
 
 
The result is 1,64399 value near to the fourteenth root of Ramanujan’s class invariant 
1164.2696, (that is 1,65578), to the numerical result for θ(2) as a function of θ(0) 
1,6557 for the D7-brane in AdS2 × S2-sliced thermal AdS5  and a good approximation 
to the mass of the proton. 
 
 
With regard the right-hand side, we remember that (from 
https://www.oreilly.com/library/view/fundamentals-of-
silicon/9781118313558/b02.xhtml): 
 
 



 

 
thence from: 
 

1

𝜋
+

 
we have that: 
 
-(((((1/Pi+cothPi-(1/2(Pi tanh^2 Pi)))))/(2sinhPi)
 
Input: 
 

 
 

Exact result: 
 

Decimal approximation: 
 

 
Alternate forms: 
 

 

  

 

Alternative representations: 
 

146 

 

+ coth 𝜋 −
𝜋

2
𝑡𝑎𝑛ℎ

𝜋

2
/2 sinh 𝜋 

(1/2(Pi tanh^2 Pi)))))/(2sinhPi) 
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Series representations: 
 

 
 

  

 
 
 

 
 
Integral representations: 

 
 

 
 

 
 



148 
 

We observe that the result 0,01026323  is near to the result of the expression of the 
right-hand side, i.e. 0,01040903  (0.01026 ≈ 0.01040), with a minimal difference of 
0,0001458. 
 
With the value, with minus sign, we have the following expressions: 
 
18 * 1/ (((((1/Pi+cothPi-(1/2(Pi tanh^2 Pi)))))/(2sinhPi) 
 
Input: 

 
 
 

  

  

  
Exact result: 
 

 
Enlarge Data Customize A Plaintext Interactive  
 
Decimal approximation: 
 

 
 
Alternate forms: 
 

 
 

 
  

 
 

 
 
Alternative representations: 
 

 
 
  

 
 



149 
 

 

 
Series representations: 
 

 
  

 
 
 

 
 
Integral representation: 
 

 
 
The value -1753,8335 is a good approximation (with minus sign) to the value of the 
mass of the candidate “glueball” f0(1710) that is 1723 (+ 6 – 5), and practically equal 
to the values 1759± 6;  1750(+ 6− 7). 
 
8 * 1/ (((((1/Pi+cothPi-(1/2(Pi tanh^2 Pi)))))/(2sinhPi) 
 
 



150 
 

Input: 

 
 

  

  

  
Exact result: 
 

 
  
Decimal approximation: 
 

 
 
Alternate forms: 
 

 
 

 
 

 
 

 
 
 
Alternative representations: 
 

  

 
 
 

 
 
Series representations: 
 



151 
 

 
 
 

 
 
 

 
 
Integral representation: 

 
 

We note that the value -779,4815 is very near to the value 775,023 of nonperturbative 
contribution to the mass of a 1S quarkonium (with minus sign) for mq = 4.68 MeV/c2 
= 0.00468 GeV/c2 , that is the mass of quark down is 4.8±0.5±0.3 = 4.68 MeV/c2. 
 
Input: 
 

 
 
Result: 
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1/4 * 1/ (((((1/Pi+cothPi-(1/2(Pi tanh^2 Pi)))))/(2sinhPi) 
 
Input: 

 
  

  

  
Exact result: 

 
 
Decimal approximation: 
 

 
 
Alternate forms: 
 

 
 

  

 
 

 
 

 
  

Alternative representations: 
 

 
 
  

 
 

 
 

 
Series representations: 
 



153 
 

 
 

  

 
 
 

 
 
Integral representation: 

 
 
The result -24,35879 is very near to 24, that represent (with minus sign) the physical 
degrees of freedom of the bosonic string, that are the 24 transverse coordinates. 
 
 
1/8 * 1/ (((((1/Pi+cothPi-(1/2(Pi tanh^2 Pi)))))/(2sinhPi) 
 
Input: 
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Exact result: 

 
 
Decimal approximation: 
 

 
 
Alternate forms: 
 

 
 
 

 
 
 

 
 
Alternative representations: 

 
 
 

 
 
 

 
 
Series representations: 
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Integral representation: 

 
 
 
The result -12,17939 is practically equal to the value of black hole entropy 12,19 with 
minus sign 
 
 
 
Appendix A 
 
On the number 24 in string theory and Meson f0(1710) 
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From: 

http://math.ucr.edu/home/baez/numbers/24.pdf 

 

 

 

 

From: 

Introduction to String Theory - Winter term 2011/12 
Timo Weigand - Institut fur Theoretische Physik, Universitat Heidelberg 
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We note as 12, 24 and 48 are fundamental numbers in the mathematics of string 
theory 

 

 

 

Meson f0(1710) could be so-called “glueball” particle made purely of nuclear force 

Colin Jeffrey 
October 16th, 2015  (https://newatlas.com/meson-f01710-glueball-particle/39866/) 
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Researchers at TU Wien claim to have discovered the elusive "glueball" - a particle 
created from pure nuclear force(Credit: TU Wien) 

Terms to describe the strange world of quantum physics have come to be quite 

common in our lexicon. Who, for instance, hasn't at least heard of a quark, or a gluon 

or even Schrodinger's cat? Now there's a new name to remember: "Glueball." A long 

sought-after exotic particle, and recently claimed to have been detected by 

researchers at TU Wien, the glueball's strangest characteristic is that it is composed 

entirely of gluons. In other words, it is a particle created from pure force. 

First mooted as a particle in 1972 when physicists Murray Gell-Mann and Harald 

Fritsch wondered about possible bound states of recently-discovered gluons, 

scientists have sought the particle in the intervening decades. Originally dubbed 

"gluonium," but now called glueballs, these strange particles of pure force are 

exceptionally unstable and can only be indirectly detected by monitoring their decay 

as they disassemble into lesser particles.  

More recently, physics Professor Anton Rebhan and his PhD student Frederic 

Brünner from TU Wien have theorized that a strong nuclear decay resonance, called 
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f0(1710), observed in the data from a number of particle accelerator experiments is 

strong evidence for the elusive glueball particle.  

Quarks are small elementary particles that make up such things as neutrons and 

protons. Binding these quarks together is the strong nuclear force which, in turn, 

couples the larger particles. 

"In particle physics, every force is mediated by a special kind of force particle, and 

the force particle of the strong nuclear force is the gluon," said Professor Rebhan. 

 

Elementary particles come in two kinds: those that carry force (bosons), such as 

photons, and those that make up matter (fermions), such as electrons. In this context, 

gluons may be viewed as more complex forms of the photon. However, as photons 

are the force carriers for electromagnetism, gluons exhibit a similar role for the strong 

nuclear force. The major difference between the two, however, is that gluons are able 

to be influenced by their own forces, whereas photons are not. As a result, photons 

cannot exist in force-bound states, though gluons, which are attracted by force to each 

other, make a particle of pure nuclear force possible. 

In this way, many researchers believe that many of the unexplained particles 

discovered in particle accelerator experiments could indicate the presence of pure 

nuclear force particles, or glueballs. Contentiously, however, some scientists are of 

the opinion that the signals detected in the experiments may also just be some sort of 

conglomeration of quarks and antiquarks. This is particularly difficult to prove either 

way, though, as – whatever the mysterious particle is – it is too short-lived to be 

directly detectable. 

Nevertheless, two mesons (a meson is a subatomic particle composed of one quark 

and one antiquark), entitled f0(1500) and f0(1710) have been determined via 

calculations to be the most likely candidates for the glueball particle. For some time, 

scientists believed that f0(1500) met many of the mathematical criteria for being the 

front-runner as the glueball particle, although much of this bias was also largely due 

the fact that many researchers believed that the production of heavy (strange) quarks 
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in the decay of f0(1710) was implausible because gluon interactions do not normally 

distinguish between heavier and lighter quarks. 

"Unfortunately, the decay pattern of glueballs cannot be calculated rigorously," said 
Professor Rebhan. "Our calculations show that it is indeed possible for glueballs to 
decay predominantly into strange quarks." 

 

 
Despite the inconsistencies to accepted quark behavior, the decay pattern calculated 
by the two TU Wien researchers, which shows disassembly into two lighter particles, 
actually lines-up exceptionally well with the pattern measured for f0(1710). The 
researchers have shown that other decay patterns into two particles or more is 
possible, and have also calculated their decay rates. 

 

 

Though these alternative glueball decays have yet to be measured, two experiments to 

be conducted at the Large Hadron Collider at CERN (TOTEM and LHCb) and one 

accelerator experiment in Beijing (BESIII) over the next few months are expected to 

produce data that will hopefully support the TU Wien researcher's hypothesis. 

"These results will be crucial for our theory," said Professor Rebhan. "For these 

multi-particle processes, our theory predicts decay rates which are quite different 

from the predictions of other, simpler models. If the measurements agree with our 

calculations, this will be a remarkable success for our approach."  

If the measurements and calculations do, in fact, agree, the evidence for f0(1710) 

being a glueball would be highly credible. Such a confirmation would also once again 

demonstrate that higher dimensional gravity research can be effectively utilized to 

solve particle physics problems. According to the researchers, this would be one 

more overarching support of Einstein’s theory of general relativity, the centenary of 

which occurs next month. 
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The results of this research were recently published in the journal Physical Review 

Letters. 

Appendix B 

   From: “SQUARE SERIES GENERATING FUNCTION TRANSFORMATIONS” 
   MAXIE D. SCHMIDT - https://arxiv.org/abs/1609.02803v2 

 

 

From the first of (34): 

𝜋 /

Γ
3
4

= 1 +
𝑒 /

√2𝜋

4𝑒 𝑒 − cos √2𝜋𝑡

𝑒 − 2𝑒 cos √2𝜋𝑡 + 1
𝑑𝑡 

we have: 

Γ
3

4
=

𝜋√2

Γ
1
4

=
4,44288293815

3,625609908
= 1,2254167025 

 
𝜋 /

Γ
3
4

=
1,3313353638

1,2254167025
= 1,08643481… 

For the integral, we have calculate as follows: 
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integrate [(2.71828^0.89)/(sqrt6.283185307)][4e^3.14159265 * (e^6.283185307 - 
cos((sqrt6.283185307)1.33416))]/[e^12.56637 - 2e^6.283185307 
(cos(sqrt6.283185307)1.33416))+1]x 

Indefinite integral: 

 
 
 
Plot of the integral: 
 

 
 

Alternate form assuming x is real: 
 

 
 

Thence:  1 + 0.0837798 = 1.0837798 
 

and: 

integrate [(2.71828^0.89)/(sqrt6.283185307)][4e^3.14159265 * (e^6.283185307 - 
cos((sqrt6.283185307)1.33416))]/[e^12.56637 - 2e^6.283185307 
(cos(sqrt6.283185307)1.33416))+1]  x, [0, 1] 

Definite integral: 
 
 

 
 
 
Visual representation of the integral: 
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Open code 

 
 
Riemann sums: 
 

 
 
Indefinite integral: 
 

 
 

Thence:  1 + 0.0837798 = 1.0837798 

With regard the integral, from 0 to 0,58438  for t = 2, where 
(2.71828^2)/(sqrt6.283185307) = 2,94780 for t=2, we have: 

 
integrate  (2.94780)[4e^3.14159265 * (e^6.283185307 - 
cos((sqrt6.283185307)2))]/[e^12.56637 - 2e^6.283185307 
(cos(sqrt6.283185307)2))+1]  x, [0,0.58438] 
 

 

Thence,  1 + 0,0864364 = 1,0864364;          1,08643481 ≅ 1,0864364. 

In conclusion, the value of this, defined by us, "New Ramanujan’s Constant" is 
1.08643.  

In this and others our papers, we have used 1,08643 as a new “Ramanujan’s 
constant” and we can see as this constant is fundamental for some results that we 
have obtained in various equations analyzed and developed. 
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