
1 
 

On various Ramanujan continued fractions: mathematical connections with 
some sectors of Particle physics concerning like-particle solutions and dilaton 
value. 
 
 
 
 
 
 
 
 
                                   Michele Nardelli1, Antonio Nardelli 

 

 

 

                                                          Abstract 

In this research thesis, we have analyzed various Ramanujan continued fractions and 
described the new possible mathematical connections with some sectors of Particle 
physics concerning like-particle solutions and dilaton value. 
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For q = e-√5 ℼ , we obtain: 

                           

((((((((((((126*sqrt(5)+72*sqrt(15)-162*sqrt(3)-279)))^1/4))))-1)))) / 
((((((((((((126*sqrt(5)+72*sqrt(15)-162*sqrt(3)-279)))^1/4))))+1)))) 
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Input: 

 
 
Decimal approximation: 

 
 
 

 
 
Minimal polynomial: 

 
 

We obtain: 

1 /  ((((((((((((126*sqrt(5)+72*sqrt(15)-162*sqrt(3)-279)))^1/4))))-1)))) / 
((((((((((((126*sqrt(5)+72*sqrt(15)-162*sqrt(3)-279)))^1/4))))+1)))) 

Input: 

 
 
Result: 

 
 
 
Decimal approximation: 

 
1125.187... result very near to the rest mass of Lambda baryon 1115.68 
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Minimal polynomial: 

 
 

1/9 * 1 /  ((((((((((((126*sqrt(5)+72*sqrt(15)-162*sqrt(3)-279)))^1/4))))-1)))) / 
((((((((((((126*sqrt(5)+72*sqrt(15)-162*sqrt(3)-279)))^1/4))))+1)))))))))) 

Input: 

 
 
Result: 

 
 
Decimal approximation: 

 
125.02079….result practically equal to the boson Higgs mass 125.18 
 
 
 
 
 
Alternate forms: 
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1/8 * 1 /  ((((((((((((126*sqrt(5)+72*sqrt(15)-162*sqrt(3)-279)))^1/4))))-1)))) / 
((((((((((((126*sqrt(5)+72*sqrt(15)-162*sqrt(3)-279)))^1/4))))+1)))))))))) 

Input: 

 
 
Result: 

 
 
Decimal approximation: 

 
140.64839....value very near to the rest mass of Pion 139.570 

(27*23)+ 1 /  ((((((((((((126*sqrt(5)+72*sqrt(15)-162*sqrt(3)-279)))^1/4))))-1)))) / 
((((((((((((126*sqrt(5)+72*sqrt(15)-162*sqrt(3)-279)))^1/4))))+1)))) 

Input: 

 
 
 
Exact result: 

 
 
Decimal approximation: 

 
1746.187... result very near to the mass of scalar meson f0(1710) “candidate glueball” 
 
(1746.187153215676867133369097155994031180688516860280820569)^1/15 
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Input interpretation: 

 
 
 
Result: 

 
1.644899565627499419340793242119225324029385196010639301047 

 

We have also that: 

((((((((1 /  ((((((((((((126*sqrt(5)+72*sqrt(15)-162*sqrt(3)-279)))^1/4))))-1)))) / 
((((((((((((126*sqrt(5)+72*sqrt(15)-162*sqrt(3)-279)))^1/4))))+1))))))))))))^1/14 

 
 
Input: 

 
 
 
Result: 

 
 
Decimal approximation: 

 
1.65175118.... result very near to the 14th root of the following Ramanujan’s class 

invariant 𝑄 = 𝐺 /𝐺 /  = 1164,2696  i.e. 1,65578... 
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Minimal polynomial: 

 
 

 

 

 

We have also: 

(((((((((((((((126*sqrt(5)+72*sqrt(15)-162*sqrt(3)-279)))^1/4))))-1)))) / 
((((((((((((126*sqrt(5)+72*sqrt(15)-162*sqrt(3)-279)))^1/4))))+1))))))))^1/4096 

Input: 

 
 
Decimal approximation: 

 
0.99828621…. result very near to the value of the following Rogers-Ramanujan 
continued fraction: 
 

 
 
 

and to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 

 

Alternate forms: 
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For q = e-√7 ℼ , we obtain: 

 

Numerator: 

((((sqrt(12*sqrt(2)) - (((((32+((sqrt(5+sqrt(21))*((sqrt(5+sqrt(21))+sqrt(sqrt(21)-
3))^3)))))))^1/4 

Input: 

 
 
Result: 

 
Decimal approximation: 

 
 

Denominator: 
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((((sqrt(12*sqrt(2)) + (((((32+((sqrt(5+sqrt(21))*((sqrt(5+sqrt(21))+sqrt(sqrt(21)-
3))^3)))))))^1/4 

Input: 

 
 
Result: 

 
 
Decimal approximation: 

 
 

((((((((((sqrt(12*sqrt(2)) - (((((32+((sqrt(5+sqrt(21))*((sqrt(5+sqrt(21))+sqrt(sqrt(21)-
3))^3)))))))^1/4)))))) / 8.2370461884393 

Input interpretation: 

 
 
Result: 

 
0.0002455233518... 

 

We have that: 

1 / (((((((((((((((((sqrt(12*sqrt(2)) - 
(((((32+((sqrt(5+sqrt(21))*((sqrt(5+sqrt(21))+sqrt(sqrt(21)-3))^3)))))))^1/4)))))) / 
8.2370461884393233)))))))) 

Input interpretation: 

 
 
Result: 
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4072.9323… 

And: 

1/4(((((((((1 / (((((((((((((((((sqrt(12*sqrt(2)) - 
(((((32+((sqrt(5+sqrt(21))*((sqrt(5+sqrt(21))+sqrt(sqrt(21)-3))^3)))))))^1/4)))))) / 
8.2370461884393233))))))))))))))) 

Input interpretation: 

 
 
Result: 

 
1018.233 result very near to the rest mass of Phi meson 1018.445 

 

34+1/3(((((((((1 / (((((((((((((((((sqrt(12*sqrt(2)) - 
(((((32+((sqrt(5+sqrt(21))*((sqrt(5+sqrt(21))+sqrt(sqrt(21)-3))^3)))))))^1/4)))))) / 
8.2370461884393233))))))))))))))) 

Input interpretation: 

 
 
Result: 

 
1391.644... result very near to the rest mass of Sigma baryon 1387.2 

-288+1/2(((((((((1 / (((((((((((((((((sqrt(12*sqrt(2)) - 
(((((32+((sqrt(5+sqrt(21))*((sqrt(5+sqrt(21))+sqrt(sqrt(21)-3))^3)))))))^1/4)))))) / 
8.2370461884393233))))))))))))))) 

Input interpretation: 

 
 
Result: 
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1748.466... result very near to the mass of scalar meson f0(1710) “candidate glueball” 

(1748.4661704346252)^1/15 

Input interpretation: 

 
 
Result: 

 
1.64504260005197074…. ≈ ζ(2) = = 1.644934 … 

 

((((((((1 / (((((((((((((((((sqrt(12*sqrt(2)) - 
(((((32+((sqrt(5+sqrt(21))*((sqrt(5+sqrt(21))+sqrt(sqrt(21)-3))^3)))))))^1/4)))))) / 
8.2370461884393233))))))))))))))))^1/17 

Input interpretation: 

 
 
Result: 

 
1.63060016… 

We obtain also: 

1000[((((((((1 / (((((((((((((((sqrt(12*sqrt(2)) - 
(((((32+((sqrt(5+sqrt(21))*((sqrt(5+sqrt(21))+sqrt(sqrt(21)-3))^3)))))))^1/4)))))) / 
8.2370461884393233))))))))))))))))^1/17] 

Input interpretation: 

 
 
Result: 

 
(1630.60016562066232 + 21*2) 
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Input interpretation: 
 

 
Result: 

 
1672.6 result practically equal to the rest mass of Omega baryon 1672.45 

We have also: 

((((((((((((((sqrt(12*sqrt(2)) - 
(((((32+((sqrt(5+sqrt(21))*((sqrt(5+sqrt(21))+sqrt(sqrt(21)-3))^3)))))))^1/4)))))) / 
8.2370461884393))))^1/4096 

Input interpretation: 

 
 
Result: 

 
0.9979727318.... result very near to the value of the following Rogers-Ramanujan 
continued fraction: 
 

 
 
 

and to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 

 

We have that: 
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Numerator: 

((((sqrt(12*sqrt(2)) - (((((32+((sqrt(5+sqrt(21))*((sqrt(5+sqrt(21))-sqrt(sqrt(21)-
3))^3)))))))^1/4 

Input: 

 
Result: 

 
Decimal approximation: 

 
 
 

Denominator: 

((((sqrt(12*sqrt(2)) + (((((32+((sqrt(5+sqrt(21))*((sqrt(5+sqrt(21))-sqrt(sqrt(21)-
3))^3)))))))^1/4 

Input: 

 
 
Result: 

 
Decimal approximation: 

 
 
 
 
(((((((((sqrt(12*sqrt(2)) - (((((32+((sqrt(5+sqrt(21))*((sqrt(5+sqrt(21))-sqrt(sqrt(21)-
3))^3)))))))^1/4)))))  /  6.794594152687638792 

Input interpretation: 
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Result: 

 
0.2125917... 

We obtain: 

1/2 * exp (((((((((sqrt(12*sqrt(2)) - (((((32+((sqrt(5+sqrt(21))*((sqrt(5+sqrt(21))-
sqrt(sqrt(21)-3))^3)))))))^1/4)))))  /  6.794594152687638792 

Input interpretation: 

 
 
Result: 

 
0.6184397743.... a result very near to the reciprocal of the golden ratio 

Series representations: 
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Indeed, we obtain: 

1 + 1/2 * exp (((((((((sqrt(12*sqrt(2)) - (((((32+((sqrt(5+sqrt(21))*((sqrt(5+sqrt(21))-
sqrt(sqrt(21)-3))^3)))))))^1/4)))))  /  6.794594152687638792 

Input interpretation: 

 
 
Result: 

 
1.618439774321....  

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

 

Series representations: 
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We have also that: 
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(729+108)+10^3((((1 + 1/2 * exp (((((((((sqrt(12*sqrt(2)) - 
(((((32+((sqrt(5+sqrt(21))*((sqrt(5+sqrt(21))-sqrt(sqrt(21)-3))^3)))))))^1/4)))))  /  
6.794594152687638792)))) 

where 729 = 272 = 93  and  108 = 27 * 4 

Input interpretation: 

 
 
Result: 

 
2455.4397… result very near to the rest mass of charmed Sigma baryon 2453.98 

And: 

108+10^3((((1 + 1/2 * exp (((((((((sqrt(12*sqrt(2)) - 
(((((32+((sqrt(5+sqrt(21))*((sqrt(5+sqrt(21))-sqrt(sqrt(21)-3))^3)))))))^1/4)))))  /  
6.794594152687638792)))) 

Input interpretation: 

 
 
Result: 

 
1726.43977…result very near to the mass of scalar meson f0(1710) “candidate 
glueball” 

Series representations: 
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We have also that: 

((((((((((((((sqrt(12*sqrt(2)) - (((((32+((sqrt(5+sqrt(21))*((sqrt(5+sqrt(21))-
sqrt(sqrt(21)-3))^3)))))))^1/4)))))  /  6.794594152687638792)))))^1/256 

Input interpretation: 

 
 
Result: 

 
0.9939698882... 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 

 

Now, we have that: 

 

(((((18)^1/4 – (((2+((sqrt(11)+3)^2*((sqrt(3)-1)^3)))^1/4)))) / (((((18)^1/4 + 
(((2+((sqrt(11)+3)^2*((sqrt(3)-1)^3)))^1/4)))) 

Input: 

 
 
Result: 

 
Decimal approximation: 

 
 
 
 
Alternate forms: 
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3 / (((((18)^1/4 – (((2+((sqrt(11)+3)^2*((sqrt(3)-1)^3)))^1/4)))) / (((((18)^1/4 + 
(((2+((sqrt(11)+3)^2*((sqrt(3)-1)^3)))^1/4)))) 
 
Input: 

 
 
Result: 

 
 
Decimal approximation: 

 
1232.4352…result practically equal to the rest mass of Delta baryon 1232 
 
 
 
 
((((((3 / (((((18)^1/4 – (((2+((sqrt(11)+3)^2*((sqrt(3)-1)^3)))^1/4)))) / (((((18)^1/4 + 
(((2+((sqrt(11)+3)^2*((sqrt(3)-1)^3)))^1/4))))))))))^1/14 
 
Input: 
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Result: 

 
 
Decimal approximation: 

 
1.662527604....result that is very near to the 14th root of the following Ramanujan’s 

class invariant 𝑄 = 𝐺 /𝐺 /  = 1164,2696  i.e. 1,65578... 

 
 
From this last result, we obtain: 

2((((((((6((((((3 / (((((18)^1/4 – (((2+((sqrt(11)+3)^2*((sqrt(3)-1)^3)))^1/4)))) / 
(((((18)^1/4 + (((2+((sqrt(11)+3)^2*((sqrt(3)-1)^3)))^1/4))))))))))^1/14))))))))^0.5 

Input: 

 
 
 
 
Exact result: 

 
 
Decimal approximation: 

 
6.316697120063913279196788236626854818791225455358585640053  

 

6.316697120063913279196788236626854818791225455358585640053 / (2Pi) 
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Input interpretation: 
 

 
 
 
Result: 

 
1.0053335706... that can be considered the radius of the circle of length 6.316697... 

We have also that: 

((((((((18)^1/4 – (((2+((sqrt(11)+3)^2*((sqrt(3)-1)^3)))^1/4)))) / (((((18)^1/4 + 
(((2+((sqrt(11)+3)^2*((sqrt(3)-1)^3)))^1/4)))))))))))^1/4096 

Input: 

 
 
Result: 

 
 
Decimal approximation: 

 
0.9985318075914…… 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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Alternate forms: 

 

 

 
 

From: 

 
 New Properties for The Ramanujan’S Continued Fraction of Order 12 
Chandrashekar Adiga*, M. S. Surekha, A. Vanitha Department of Studies in 
Mathematics, University of Mysore, Manasagangotri, Mysore 570 006, INDIA 
*Corresponding author: c_adiga@hotmail.comReceived May 07, 2014; Revised June 
24, 2014; Accepted July 03, 2014 

 

 

For q = 0.5  and n = 2, we obtain: 

((1-(0.5)^27))*((((1+0.5^9+0.5^6-0.5^33*(1+0.5^9+0.5^3)+0.5^69))) 

Input: 

 
 
Result: 
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1.01757811… 

 ((1-(0.5)^27))*((((1+0.5^9+0.5^6-0.5^33*(1+0.5^9+0.5^3)+0.5^69)))^29 

Input: 

 
 
Result: 

 
1.65754414….. result that is very near to the 14th root of the following Ramanujan’s 

class invariant 𝑄 = 𝐺 /𝐺 /  = 1164,2696  i.e. 1,65578... 

 

Note that: 

2sqrt((((6(((1-(0.5)^27))*((((1+0.5^9+0.5^6-
0.5^33*(1+0.5^9+0.5^3)+0.5^69)))^29)))))) 

Input: 

 
Open code 
 
 
Enlarge Data Customize A Plaintext Interactive  
Result: 

 
6.30722…result that is a length of a circle with radius equal to 1.00383 

 

We have also that: 

1/(((((1-(0.5)^27))*((((1+0.5^9+0.5^6-0.5^33*(1+0.5^9+0.5^3)+0.5^69)))))))^1/8 

Input: 

 
 
Result: 
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0.99782419.... result very near to the value of the following Rogers-Ramanujan 
continued fraction: 
 

 
 
 

and to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 

 

 

((((((1+(0.0864055-1)((0.5^(1/3))))^4-((0.5^(1/3))^2))))-0.5^2)))))) 

Input interpretation: 

 
 
 
Enlarge Data Customize A Plaintext Interactive  
Result: 

 
-0.874251… 

sqrt((((-3 ((((((1+(0.0864055-1)((0.5^(1/3))))^4-((0.5^(1/3))^2))))-0.5^2))))))))) 

Input interpretation: 
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Result: 

 
1.61949… result that is very near to the golden ratio 

27*2 + 10^3 sqrt((((-3 ((((((1+(0.0864055-1)((0.5^(1/3))))^4-((0.5^(1/3))^2))))-
0.5^2))))))))) 

Input interpretation: 

 
Open code 
 
 
Enlarge Data Customize A Plaintext Interactive  
Result: 

 
1673.49... result that is very near to the rest mass of Omega baryon 1672.45 

 

We have also that: 

-((((((1+(0.0864055-1)((0.5^(1/3))))^4-((0.5^(1/3))^2))))-0.5^2))^1/64 

Input interpretation: 

 
 
Result: 

 
Polar coordinates: 

 
0.997902 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 

 

 

 

Appendix 

 

 

From: 
 
Rotating strings confronting PDG mesons 
Jacob Sonnenschein and Dorin Weissman - arXiv:1402.5603v1 [hep-ph] 23 Feb 2014 
 
 

 
 
where α’ is the Regge slope (string tension) 
 

We know also that: 
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The average of the various Regge slope of Omega mesons are: 

1/7 * (0.979 + 0.910 + 0.918 + 0.988 + 0.937 + 1.18 +1) =  0.987428571  

result very near to the value of dilaton and to the solution 0.987516007… of the 
above expression. 

 

 

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

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

We have that: 
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From: 

An Update on Brane Supersymmetry Breaking 
J. Mourad and A. Sagnotti - arXiv:1711.11494v1 [hep-th] 30 Nov 2017 

 

From the following vacuum equations: 
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we have obtained, from the results almost equals of the equations, putting 
 

  instead of  

                                         
a new possible mathematical connection between the two exponentials. Thence, also 
the values concerning p, C, βE and 𝜙 correspond to the exponents of e (i.e. of exp). 
Thence we obtain for p = 5 and βE = 1/2: 
 

𝑒 = 4096𝑒 √  
 
Therefore, with respect to the exponentials of the vacuum equations, the Ramanujan’s 
exponential has a coefficient of 4096 which is equal to 642, while -6C+𝜙 is equal to -
𝜋√18. From this it follows that it is possible to establish mathematically, the dilaton 
value. 
 
For 
 
exp((-Pi*sqrt(18))   we obtain: 
 

Input: 

 

Exact result: 

 

Decimal approximation: 
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1.6272016… * 10-6 
 

Property: 

 

Series representations: 

 

 

 

 
Now, we have the following calculations: 
 
 

                                             𝑒 = 4096𝑒 √   
 
 

                                         𝑒 √  = 1.6272016… * 10-6 
 
from which: 
                            

                                     𝑒  = 1.6272016… * 10-6 

 
 

                  0.000244140625  𝑒  = 𝑒 √  = 1.6272016… * 10-6 
 
Now: 

                       ln 𝑒 √ = −13.328648814475 = −𝜋√18  
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And: 
 
(1.6272016* 10^-6) *1/ (0.000244140625) 
 
 
 
 
Input interpretation: 

 
 
Result: 

 
0.006665017... 
 
Thence: 
 

                                   0.000244140625  𝑒  = 𝑒 √   
 
Dividing both sides by 0.000244140625, we obtain: 
 
 

                          
.

.
𝑒  = 

.
𝑒 √   

 
                                      
                            𝑒  = 0.0066650177536 
 
 
((((exp((-Pi*sqrt(18)))))))*1/0.000244140625 
 

Input interpretation: 

 

 

Result: 

 

0.00666501785… 
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Series representations: 

 

 

 

 

Now: 
 
 
                                          𝑒  = 0.0066650177536 
 

                                          = 
 

                                            
 
                                            = 0.00666501785… 

From: 

ln(0.00666501784619) 

Input interpretation: 

 

 

Result: 

 

-5.010882647757… 
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Alternative representations: 

 

 

 

 

Series representations: 

 

 

 

 

Integral representation: 

 

 
In conclusion: 

                                   −6𝐶 + 𝜙 = −5.010882647757 …  

and for C = 1, we obtain: 
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𝜙 = −5.010882647757 + 6 = 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 

 

Note that the values of ns (spectral index) 0.965, of the average of the Omega mesons 
Regge slope 0.987428571 and of the dilaton 0.989117352243, are also connected to 
the following two Rogers-Ramanujan continued fractions: 

  

 

 

 

(http://www.bitman.name/math/article/102/109/) 

 

Also performing the 512th root of the inverse value of the Pion meson rest mass 
139.57, we obtain: 

((1/(139.57)))^1/512 

Input interpretation: 

 

 

Result: 
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0.99040073.... result very near to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 and to 
the value of the following Rogers-Ramanujan continued fraction: 

 

 

From: 

Eur. Phys. J. C (2019) 79:713 - https://doi.org/10.1140/epjc/s10052-019-7225-2-Regular Article - Theoretical Physics 

Generalized dilaton–axion models of inflation, de Sitter vacua and 
spontaneous SUSY breaking in supergravity 
Yermek Aldabergenov, Auttakit Chatrabhuti, Sergei V. Ketov 
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