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masses of the two Pion mesons. 
 
 
 
 
 
 
 
 
                                   Michele Nardelli1, Antonio Nardelli 

 

 

 

                                                          Abstract 

In this research thesis, we have analyzed various Ramanujan equations and 
described the new possible mathematical connections with some cosmological 
parameters and some sectors of Particle physics, in particular the masses of the two 
Pion mesons. 
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https://www.insidescience.org/news/every-black-hole-contains-new-universe 
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Now, we have that: 
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We take n – 2 = 24;  n = 26 
 

 
 
 
Thence:  a = 1,  b = 2,  p = 6,  q = 3  and r = – 3 ; n = 26;  x = 2 
 
(((1/2* sqrt(Pi) 1/e^(2)))) * 
((((26*27)/4+(25*26(27*28))/32+(24*25*26(27*28*29))/(32*12)))) 
 
Input: 

 

 
Exact result: 

 

Decimal approximation: 
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108686.9193… 

(((1/2* sqrt(Pi) 1/e^(2)))) * 
((((26*27)/4+(25*26(27*28))/32+(24*25*26(27*28*29))/(32*12))))/64+(18+11+2) 

Input: 

 
 
Exact result: 

 
Decimal approximation: 

 
1729.2331143… 

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 form: 

 
 
Series representations: 
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 (((1/2* sqrt(Pi) 1/e^(2)))) * 
((((26*27)/4+(25*26(27*28))/32+(24*25*26(27*28*29))/(32*12))))-4096*8-
(2048+512-128) 

Input: 

 
 
Exact result: 

 
Decimal approximation: 

 
73486.91931… 

Alternate forms: 

 

 
 
Series representations: 
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Thence, we have the following mathematical connection: 
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⇒ ൬𝐴(𝑟) ×
1

𝐵(𝑟)
൬−

1

𝜙(𝑟)
൰ ×

1

𝑒Λ(௥)
൰ ⇒ 
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⇒ ቌ ቍ = 

               =   
 
               =  73491.7883254... ⇒ 
 
 

⎝

⎜
⎛

⎠

⎟
⎞

/ 

 

       /(26 × 4)ଶ −24  = ቌ ቍ = 73493.30662… 

 
 
Mathematical connections with the boundary state corresponding to the NSNS-sector 
of N Dp-branes in the limit of u → ∞, with the ratio concerning the general 
asymptotically flat solution of the equations of motion of the p-brane and with the  
Karatsuba’s equation concerning the zeros of a special type of function 
connected with Dirichlet series. 
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Thence:  a = 1,  b = 2,  p = 6,  q = 3  and r = – 3 ; n = 10;  x = 2 
 

 

 

(2^10)/(sqrt(2Pi)) exp(-1/2) [1-(10*2*(11))/4+(10*4*(11*12*13))/32-
(10*8*(11*12*13*14*15))/(4*8*12)] 

Input: 

 
 
Exact result: 

 
Decimal approximation: 

 
-18083831.150904482 

 
 
Series representations: 
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And: 

sqrt(((((-(2^10)/(sqrt(2Pi)) exp(-1/2) [1-(10*2*(11))/4+(10*4*(11*12*13))/32-
(10*8*(11*12*13*14*15))/(4*8*12)]))))) -144-12 

Input: 

 
 
Exact result: 

 
Decimal approximation: 

 
4096.5088….. 

 

Alternate form: 

 
 
Series representations: 
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And: 

((sqrt(((((-(2^10)/(sqrt(2Pi)) exp(-1/2) [1-(10*2*(11))/4+(10*4*(11*12*13))/32-
(10*8*(11*12*13*14*15))/(4*8*12)])))))))+24*5 

Input: 

 
 
 
 
 
Exact result: 

 
Decimal approximation: 
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4372.5088…. 

 

Alternate form: 

 
 
Series representations: 

 

 

 
 

 

1/(((1+ 1/ (((((sqrt(((((-(2^10)/(sqrt(2Pi)) exp(-1/2) [1-
(10*2*(11))/4+(10*4*(11*12*13))/32-(10*8*(11*12*13*14*15))/(4*8*12)]))))))))) 

Input: 
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Exact result: 

 
Decimal approximation: 

 
0.9997648999812979…… result very near to the value of the following Rogers-
Ramanujan continued fraction: 
 

 
 
 

and to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 

 

 

Alternate forms: 

 

 
 
Series representations: 
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((((1/4((((sqrt(((((-(2^10)/(sqrt(2Pi)) exp(-1/2) [1-
(10*2*(11))/4+(10*4*(11*12*13))/32-
(10*8*(11*12*13*14*15))/(4*8*12)])))))))))))))^1/14 

Input: 

 
 
Exact result: 

 
Decimal approximation: 

 

1.645071048…. ≈ ζ(2) = 
గమ

଺
= 1.644934 … 

 
All 14th roots of 16 sqrt(9123) (2/(e π))^(1/4): 
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Series representations: 

 

 

 
 
 
Integral representations: 
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1/10^27 * (((((21+5)/10^3+((((1/4((((sqrt(((((-(2^10)/(sqrt(2Pi)) exp(-1/2) [1-
(10*2*(11))/4+(10*4*(11*12*13))/32-
(10*8*(11*12*13*14*15))/(4*8*12)])))))))))))))^1/14)))) 

Input: 

 
 
Exact result: 

 
Decimal approximation: 

 
1.6710710485…*10-27 
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result practically equal to the value of the formula:             

 

𝑚௣ᇱ = 2 ×
ఎ

ோ
𝑚௉ = 1.6714213 × 10ିଶସ gm              

 
that is the holographic proton mass (N. Haramein) 
 

 

 

Alternate forms: 

 

 
 
Series representations: 
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Integral representations: 
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((((-(29-2)/10^3+((((1/4((((sqrt(((((-(2^10)/(sqrt(2Pi)) exp(-1/2) [1-
(10*2*(11))/4+(10*4*(11*12*13))/32-
(10*8*(11*12*13*14*15))/(4*8*12)])))))))))))))^1/14)))) 

Input: 

 
 
Exact result: 

 
Decimal approximation: 

 
1.6180710485….. 

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

 

Alternate forms: 

 

 
 
 
Continued fraction: 



19 
 

 
Series representations: 
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Integral representations: 
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22 
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cot(Pi/2)+(Pi/2*1/Pi)+4(((((sin(2*Pi/2))/(e^(2Pi) -1)+(sin(4*Pi/2))/(e^(4Pi) -1)+ 
(sin(6*Pi/2))/(e^(6Pi) -1))))) 

Input: 

 

 
 
Exact result: 

 
1/2  

 

Decimal form: 

 
 
Alternative representations: 
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Series representations: 
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Integral representations: 

 

 

 
 
 
Multiple-argument formulas: 
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And we obtain also: 

sqrt((((((cot(Pi/2)+(Pi/2*1/Pi)+4(((((sin(2*Pi/2))/(e^(2Pi) -1)+(sin(4*Pi/2))/(e^(4Pi) -
1)+ (sin(6*Pi/2))/(e^(6Pi) -1))))))))))) 

Input: 

 

 
 
Exact result: 

 
Decimal approximation: 

 
0.707106781…. 

 

Alternate form: 

 
All 2nd roots of 1/2: 

 

 
Alternative representations: 
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Series representations: 

 

 

 
 
 
Integral representations: 
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Thence, with regard this solution, we can to obtain the following interesting 
mathematical connection: 

We know that (From: Anomaly Inflow and the η-Invariant - Edward Witten, Kazuya 
Yonekura (Submitted on 19 Sep 2019 (v1), last revised 7 Oct 2019 (this version, 
v2)see previous paper part III): 

 

From: 

    

   

   

and    

  

we obtain: 

1/sqrt(2) * exp(-Pi*i*0.004827949) 
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Result: 

 
Polar coordinates: 

 
0.707107 

 
And: 

                                     

                                                  

sqrt(2)/2 * exp(-(-i*Pi*0.00482794999383144)*1/2) 

 
 

Result: 

 
Polar coordinates: 

 
0.7071067811865475244 

Or: 

Input interpretation: 

 
Result: 

 
Polar coordinates: 

 
0.707106781186547524 

 
Thence, we have the following mathematical connection: 
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⎝

⎜
⎛

⎠

⎟
⎞

= 0.707106781….⇒ 

⇒ ቌ ቍ =0.7071067811865475244 

 

= 1/√2 

 

We have also: 

(((((sqrt((((((cot(Pi/2)+(Pi/2*1/Pi)+4(((((sin(2*Pi/2))/(e^(2Pi) -
1)+(sin(4*Pi/2))/(e^(4Pi) -1)+ (sin(6*Pi/2))/(e^(6Pi) -1))))))))))))))))^1/32 

Input: 

 

 
Exact result: 

 
Decimal approximation: 

 
0.9892280131939….. result very near to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 

 

Alternate form: 

 
 
All 32nd roots of 1/sqrt(2): 
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Alternative representations: 

 

 

 
 
 
Series representations: 
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Integral representations: 
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And: 

(((((sqrt((((((cot(Pi/2)+(Pi/2*1/Pi)+4(((((sin(2*Pi/2))/(e^(2Pi) -
1)+(sin(4*Pi/2))/(e^(4Pi) -1)+ (sin(6*Pi/2))/(e^(6Pi) -1))))))))))))))))^1/1024 

 

Input: 

 

 
 
Exact result: 

 
Decimal approximation: 

 
0.9996616064962…… result very near to the value of the following Rogers-
Ramanujan continued fraction: 
 

 
 
 

and to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 

 



 

 
All 1024th roots of 1/sqrt(2):

 

Alternative representations:

Series representations: 

33 

All 1024th roots of 1/sqrt(2): 

 

 

 

 

 

Alternative representations: 
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Now, we have that: 
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If: 



35 
 

    
 

Therefore:   α = 𝜋;   β =  
గ

ଶ
 

[(((sin(Pi/2) sinh(Pi/2))))/(((cosh(2*Pi/2)+cos(2*Pi/2))))] * coth(Pi)/1 +  
[(((sin(2*Pi/2) sinh(2*Pi/2))))/(((cosh(4*Pi/2)+cos(4*Pi/2))))] *  coth(2Pi)/2 

Input: 

 

 
 
 

 
Exact result: 

 
Decimal approximation: 

 
0.218081595613…. 

Property: 

 
Alternate forms: 

 

 

 

 
 

 
Alternative representations: 
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Series representations: 
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Integral representations: 
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 (((((([(((sin(Pi/2) sinh(Pi/2))))/(((cosh(2*Pi/2)+cos(2*Pi/2))))] * coth(Pi)/1 +  
[(((sin(2*Pi/2) sinh(2*Pi/2))))/(((cosh(4*Pi/2)+cos(4*Pi/2))))] *  
coth(2Pi)/2))))))^1/64 

Input: 
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Exact result: 

 
Decimal approximation: 

 
0.976485777383638…. result very near to the value of the following Rogers-
Ramanujan continued fraction: 
 

 
and very near to the spectral index ns and to the mesonic Regge slope (see Appendix) 
and to the inflaton value at the end of the inflation 0.9402 

 

Property: 

 
 
Alternate forms: 

 

 

 
 
All 64th roots of (sinh(π/2) coth(π))/(cosh(π) - 1): 
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Alternative representations: 

 

 

 
 
Series representations: 
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42 
 

 

 
 
 
Integral representations: 
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And: 

(((((([(((sin(Pi/2) sinh(Pi/2))))/(((cosh(2*Pi/2)+cos(2*Pi/2))))] * coth(Pi)/1 +  
[(((sin(2*Pi/2) sinh(2*Pi/2))))/(((cosh(4*Pi/2)+cos(4*Pi/2))))] *  
coth(2Pi)/2))))))^1/128 

Input: 

 
 

 
Exact result: 
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Decimal approximation: 

 
0.9881729491256265….. result very near to the value of the following Rogers-
Ramanujan continued fraction: 
 

 
 
 

and to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 

 
Property: 

 
Alternate forms: 

 

 

 
 
All 128th roots of (sinh(π/2) coth(π))/(cosh(π) - 1): 

 

 

 

 



45 
 

 
 

Alternative representations: 

 

 

 
 
Series representations: 
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47 
 

 

 
 
Integral representations: 
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We have that: 
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For :   α = 𝜋;   β =  
గ

ଶ
 , we obtain: 

Pi/2+((Pi^2)/2)/((Pi(Pi^2+(Pi/2)^2)^2))+Pi/2 
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Input: 

 
 
Result: 

 
Decimal approximation: 

 
3.15191314…. partial result 

Property: 

 
Alternate form: 

 
 
Alternative representations: 

 

 

 
 
 
Series representations: 

 

 

 



50 
 

Integral representations: 

 

 

 
 

 

3.151913144608417075* (((cosh(2Pi(Pi-Pi/2)))-cos(2Pi(Pi-
Pi/2))))/(((cosh(2Pi*Pi)-cos(2Pi*Pi/2)))(((cosh(2Pi*Pi/2)-cos(2Pi*Pi))))) 
 
Input interpretation: 

 

 
 
Result: 

 
1.686722419379…*10-8  final result 
 
Alternative representations: 

 

 



51 
 

 
 
 
Series representations: 

 

 



52 
 

 
 
 
Integral representations: 

 

 



53 
 

 
 
 
 

(((((3.151913144608417075* (((cosh(2Pi(Pi-Pi/2)))-cos(2Pi(Pi-
Pi/2))))/(((cosh(2Pi*Pi)-cos(2Pi*Pi/2)))(((cosh(2Pi*Pi/2)-cos(2Pi*Pi))))))))))^1/4096 

Input interpretation: 

 

 
 
Result: 

 
0.995639929…. 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 

 

64^2+76+18+9/(((((3.151913144608417075* (((cosh(2Pi(Pi-Pi/2)))-cos(2Pi(Pi-
Pi/2))))/(((cosh(2Pi*Pi)-cos(2Pi*Pi/2)))(((cosh(2Pi*Pi/2)-cos(2Pi*Pi))))))))))^1/2 

Input interpretation: 

 

 
 
Result: 

 
73488.0000036… 

 
Alternative representations: 
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Series representations: 

 



56 
 

 

 
 
Integral representations: 

 



 

 
 

 

57 
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For :   α = 𝜋;   β =  
గ

ଶ
 , we obtain: 

Pi/4+Pi/4*(((cosh(Pi(Pi-Pi/2))-cos(Pi(Pi-Pi/2)))))/(((((cosh(Pi*Pi)+cos(Pi*Pi/2)))((( 
cosh(Pi*Pi/2)+cos(Pi*Pi))))) 

Input: 

 

 
 
 
Decimal approximation: 

 
0.785480215… 

 

Alternate forms: 

 

 

 
 
Alternative representations: 
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Series representations: 
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Integral representations: 
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(((((Pi/4+Pi/4*(((cosh(Pi(Pi-Pi/2))-cos(Pi(Pi-
Pi/2)))))/(((((cosh(Pi*Pi)+cos(Pi*Pi/2)))((( cosh(Pi*Pi/2)+cos(Pi*Pi))))))))))))^1/32 

Input: 
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Decimal approximation: 

 
0.9924827714…. result very near to the value of the following Rogers-Ramanujan 
continued fraction: 
 

 
 
 

and to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 

 

 

Alternate forms: 

 

 

 
 
 
All 32nd roots of π/4 + (π (cosh(π^2/2) - cos(π^2/2)))/(4 (cos(π^2) + 
cosh(π^2/2)) (cos(π^2/2) + cosh(π^2))): 
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Alternative representations: 

 

 

 
 
Series representations: 



64 
 

 

 



65 
 

 
 
 
Integral representations: 
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1+((((((Pi/4+Pi/4*(((cosh(Pi(Pi-Pi/2))-cos(Pi(Pi-
Pi/2)))))/(((cosh(Pi*Pi)+cos(Pi*Pi/2)))((( cosh(Pi*Pi/2)+cos(Pi*Pi)))))))))))^2 

Input: 
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Decimal approximation: 

 
1.616979169…. 

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

 

Alternate forms: 

 

 

 
 
Alternative representations: 
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Series representations: 
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sqrt(142)*(((((sqrt((11+5*sqrt(2))/4)))

Input: 

 
Result: 

Decimal approximation: 

4.2063313414… * 10-14 

 

 

69 

 

sqrt(142)*(((((sqrt((11+5*sqrt(2))/4)))-((((sqrt((7+5*sqrt(2))/4))))))))^24

 

 

 
 
 

 

((((sqrt((7+5*sqrt(2))/4))))))))^24 
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Alternate forms: 

 

 

 
Minimal polynomial: 

 
 

sqrt(90) (((sqrt(5)-2)^4)) (sqrt(6)-sqrt(5))^4 ((((((((sqrt(((3+sqrt(6))/4)))))-
((((sqrt(((sqrt(6)-3))/4))))))))))^24 

Input: 

 
 
Result: 

 
Decimal approximation: 

 
Polar coordinates: 

 
0.00793086 
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Alternate forms: 

 

 

 
 

 

sqrt(198) (((sqrt(2)-1)^12)) (4sqrt(2)-sqrt(33))^4 ((((((((sqrt(((9+sqrt(33))/8)))))-
((((sqrt(((1+sqrt(33))/8))))))))))^24 

Input: 

 
 
Result: 

 
Decimal approximation: 

 
5.702108961… * 10-17 

 

Alternate forms: 
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Minimal polynomial: 

 
 

We take the three results, and obtain: 

(76+18)Pi/(5.702108961049514444898 × 10^-17  * 1 
/4.206331341475331625217454 × 10^-14  *1 / 0.00793086) 

Input interpretation: 

 
 
Result: 

 
1727.69... 

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 

 

(5.702108961049514444898 × 10^-17  * 1 /4.206331341475331625217454 × 10^-14  
*1 / 0.00793086)^1/128 

Input interpretation: 
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Result: 

 
0.98629389.... result very near to the value of the following Rogers-Ramanujan 
continued fraction: 
 

 
 
 

and to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 

 

 

24*1/(5.702108961049514444898 × 10^-17  *1/ 4.206331341475331625217454 × 
10^-14 * 1/0.00793086)-(1/golden ratio) 

Input interpretation: 

 

 
 
Result: 

 
139.792436.... result very near to the rest mass of the Pion meson 139.57 

 

24*1/(5.702108961049514444898 × 10^-17  *1/ 4.206331341475331625217454 × 
10^-14 * 1/0.00793086)-(1/golden ratio)-5 

Input interpretation: 

 

 
 
 



74 
 

Result: 

 
134.792436... result very near to the rest mass of the Pion meson 134.9766  

 

 

sqrt(70) (((sqrt(5)-2)^8)) (sqrt(2)-1)^12 *sqrt(46) ((((((((sqrt(((5+sqrt(2))/4)))))-
((((sqrt(((1+sqrt(2))/4))))))))))^24 

Input: 

 
Exact result: 

 
 
Decimal approximation: 

 
4.9824812456…*10-16 

 

Alternate forms: 

 
 



75 
 

sqrt(42) (((5-sqrt(21))/2)^6)) (2sqrt(2)-sqrt(7))^4 *sqrt(82) 
((((((((sqrt(((13+sqrt(41))/8)))))-((((sqrt(((5+sqrt(41))/8))))))))))^24 

Input: 

 
 
Result: 

 
Decimal approximation: 

 
1.5267531076…*10-16 

 

Alternate forms: 

 

 

 
 

 

(4.982481245600907579 × 10^-16 / 1.526753107653712949 × 10^-16)/2 

Input interpretation: 

 
 
Result: 

 
1.631724612... result that is a golden number, belonging to the range of the golden 
ratio 
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sqrt(14) ((((((sqrt((3+sqrt(2))/4)- ((((sqrt(((sqrt(2)-1))/4))))))))))^24 

Input: 

 
 
Result: 

 
Decimal approximation: 

 
0.0018806023… 

 

Alternate forms: 

 

 

 
Minimal polynomial: 

 
 

 

 

sqrt(34) * ((((((sqrt((7+sqrt(17))/8)-((((sqrt(((sqrt(17)-1))/8))))))))))^24 

Input: 
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Result: 

 
Decimal approximation: 

 
4.133392643926….*10-6 
 
Alternate forms: 
 

 

 

 
Minimal polynomial: 

 
 

 

From the six results, we obtain: 

1/0.0018806023 *1/4.206331341475331625217454 × 10^-14  *1 / 0.00793086   *1/ 
5.702108961049514444898 × 10^-17 *1/ 4.982481245600907579 × 10^-16  *1 / 
1.526753107653712949 × 10^-16 

Input interpretation: 
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Result: 

 
3.6747625037…*1065 

 

 

-16+colog((1/(1/0.0018806023 *1/4.206331341475331625217454 × 10^-14  *1 / 
0.00793086   *1/ 5.702108961049514444898 × 10^-17 *1/ 4.982481245600907579 
× 10^-16  *1 / 1.526753107653712949 × 10^-16))) 

 

Input interpretation: 

 

 
 
Result: 

 
134.96952…. result very near to the rest mass of  Pion meson 134.9766  
 

 

-24+13(((-16+colog((1/(1/0.0018806023 *1/4.206331341475 × 10^-14  *1 / 
0.00793086   *1/ 5.70210896104 × 10^-17 *1/ 4.9824812456 × 10^-16  *1 / 
1.52675310765 × 10^-16)))))) 

 

Input interpretation: 

 

 
Result: 

 
1730.6038… 

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–



79 
 

Zagier theorem. The number 1728 is one less than the Hardy–Ramanujan number 
1729 

 

 

1/(1/0.0018806023 *1/4.206331341475 × 10^-14  *1 / 0.00793086   *1/ 
5.70210896104 × 10^-17 *1/ 4.9824812456 × 10^-16  *1 / 1.52675310765 × 10^-
16)^1/4096 

 

Input interpretation: 

 
 
Result: 

 
0.9638131867…. result very near to the spectral index ns and to the mesonic Regge 
slope (see Appendix) and to the inflaton value at the end of the inflation 0.9402 and 
to the value of the following Rogers-Ramanujan continued fraction: 

 
 

 

1/(1/0.0018806023 *1/4.206331341475 × 10^-14  *1 / 0.00793086   *1/ 
5.70210896104 × 10^-17 *1/ 4.9824812456 × 10^-16  *1 / 1.52675310765 × 10^-
16)^1/2 

 

Input interpretation: 
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Result: 

 
1.64963…*10-33 

 

We note that: 

 

Input interpretation: 
 

 
Unit conversions: 

 

 
Comparisons as length: 

 

 
Interpretations: 

 
Corresponding quantities: 
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Now, we have that: 

1/(0.0018806023 *4.2063313414753316 * 10^-14  * 0.00793086  * 
5.7021089610495 * 10^-17 * 4.98248124560 * 10^-16 * 4.133392643926 *10^-6 * 
1.5267531076537 * 10^-16) 

Input interpretation: 

 
 
Result: 

 
8.8904268...*1070 

-24+ln(((1/(0.0018806023 *4.2063313414753316 * 10^-14  * 0.00793086  * 
5.7021089610495 * 10^-17 * 4.98248124560 * 10^-16 * 4.133392643926 *10^-6 * 
1.5267531076537 * 10^-16)))) 

Input interpretation: 

 

 
 
Result: 

 
139.36593… result very near to the rest mass of  Pion meson 139.57  
 

 
Alternative representations: 
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Series representations: 
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Integral representations: 

 

 
 

 

-4-64+11ln(((1/(0.0018806023 *4.2063313414753316 * 10^-14  * 0.00793086  * 
5.7021089610495 * 10^-17 * 4.98248124560 * 10^-16 * 4.133392643926 *10^-6 * 
1.5267531076537 * 10^-16)))) 

Input interpretation: 
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Result: 

 
1729.0252… 

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 

 

 
Alternative representations: 

 

 

 
Series representations: 
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Integral representations: 
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(((0.0018806023 *4.2063313414753316 * 10^-14  * 0.00793086  * 
5.7021089610495 * 10^-17 * 4.98248124560 * 10^-16 * 4.133392643926 *10^-6 * 
1.5267531076537 * 10^-16)))^(1/(4096*3)) 

Input interpretation: 

 
 
Result: 

 
0.9867932313.... 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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(((0.0018806023 *4.2063313414753316 * 10^-14  * 0.00793086  * 
5.7021089610495 * 10^-17 * 4.98248124560 * 10^-16 * 4.133392643926 *10^-6 * 
1.5267531076537 * 10^-16)))^(1/4096) 

Input interpretation: 

 
 
Result: 

 
0.9609006467.... result very near to the spectral index ns and to the mesonic Regge 
slope (see Appendix) and to the inflaton value at the end of the inflation 0.9402 and 
to the value of the following Rogers-Ramanujan continued fraction: 

 

 
 

 

Now, we have that: 

Page 298-301 

 

1/64*(((((sqrt(13)-3))/2)))^4 (((((((((sqrt((((5+sqrt(13))/8))))))))+(((sqrt((((sqrt(13))-
3))/8))))))))^24 

Input: 
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Exact result: 

 
Decimal approximation: 

 
0.08932131921… 

 

Alternate forms: 

 

 

 
 
Minimal polynomial: 

 
 

 

 

(((1/2(((sqrt((4+sqrt(7)))) -(((7^(1/4)))))))))^24 

Input: 

 
 
Result: 

 
Decimal approximation: 
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1.801131800625…*10-8 

 

Alternate forms: 

 

 

 
 
Minimal polynomial: 

 
 

1/64* (((sqrt(5)-2)))^4 ((((sqrt(((7+sqrt(5))/8)))))+((sqrt(((sqrt(5)-1))/8))))^24 

Input: 

 
 
 
Exact result: 

 
Decimal approximation: 

 
0.483328677491… 

 

Alternate forms: 

 

 

 
Minimal polynomial: 
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1/64* (((5-sqrt(21))/2))^4 ((((sqrt(((5+sqrt(21))/8)))))-((sqrt(((sqrt(21)-3))/8))))^24 

Input: 

 
 
Exact result: 

 
Decimal approximation: 

 
9.479346381…*10-10 

 

Alternate forms: 

 

 

 
Minimal polynomial: 

 
 

 

((((((sqrt(((9+sqrt(73))/8)))))-((sqrt(((1+sqrt(73))/8)))))))^24 
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Input: 

 
 
Result: 

 
Decimal approximation: 

 
1.40910480785…*10-10 
 
Alternate forms: 

 

 

 
 
Minimal polynomial: 

 
 

 

 

 

((((((sqrt(((13+sqrt(97))/8)))))-((sqrt(((5+sqrt(97))/8)))))))^24 

Input: 
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Result: 

 
Decimal approximation: 

 
2.33685237…*10-12 

 

Alternate forms: 

 

 

 
 
Minimal polynomial: 

 
 

  

From these six results, we obtain the following interesting expression: 

(-8/10^3*1/10^35)+1/(1+sqrt5)[sqrt(39)*0.08932131921*sqrt(49)*1.801131800625e-
8*sqrt(55)*0.483328677491*sqrt(63)*9.479346381e-10*sqrt(73)*1.40910480785e-
10*sqrt(97)*2.33685237e-12] 

Input interpretation: 

 
 
Result: 

 
1.61608134…*10-35 result practically equal to the value of the Planck length 
1.616255*10-35 
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Or: 

6.67430*10^-11*10^16*[0.08932131921 * 1.801131800625e-8 * 0.483328677491 * 
9.479346381e-10 * 1.40910480785e-10 * 2.33685237e-12] 

Input interpretation: 

 
 
Result: 

 
1.619950995…*10-34 

 

From: 

http://www.damtp.cam.ac.uk/user/mbg15/superstrings/superstrings.html 

 

SPECTRUM OF STRING STATES is plotted for the heterotic string theory in which the extra six dimensions of 
spacetime have been curled up. Each black dot represents a set of bosons and each colored dot represents 
a set of fermions. All string states that correspond to known particles are massless states; the states with 
nonzero mass form an infinite series whose masses are a whole number times the square of the Planck 
mass, which is 10^11 GeV. For each mass the number of fermion states is equal to the number of boson 
states. If each possible spin direction is counted as a different state, there are 8,064 massless states, and 
18,883,584 states at the first mass level; the number increases exponentially thereafter. 

We note that 

76+(4096+1.0061571663+0.50970737445 + 248)^2 

Where 76 is a Lucas number, while 0.50970737445 and 1.0061571663 are 
Ramanujan mock theta functions 



94 
 

Input interpretation: 
 

 
Result: 

 
Decimal form: 

 
18883584.1289.... ≈ 18883584 

 

From the previous result,  

 

= 0.9609006467... 

we obtain the following interesting formula: 

76+((log base 0.9609006467(((0.0018806023 *4.2063313 * 10^-14  * 0.00793086  * 
5.7021089 * 10^-17 * 4.9824812 * 10^-16 * 4.1333926*10^-6 * 1.5267531 * 10^-
16))))+1.0061571663+0.50970737445 + 248)^2 

Input interpretation: 

 

 
 
Result: 

 
18883584  

These results equals to 18883584 corresponding to the number of the string states at 
the first mass level 
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sqrt(357)  (((sqrt(7)-sqrt(3))/2))^24 (8+3sqrt(7))^6 (((((11+sqrt(119))/(sqrt(2))))))^4 
((((((sqrt(21)+sqrt(17))/2)))))^6 

Input: 

 
 
Result: 

 
Decimal approximation: 

 
8.28766007584362…*108 

 

Alternate forms: 
 

 

 

 

 
 
Minimal polynomial: 
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sqrt(445)  (((sqrt(5)-2)))^12 (((sqrt(445)-21))/2)^6 
(((((((sqrt((((13+sqrt(89))))/8))))))+((((sqrt((((5+sqrt(89))))/8)))))))^24 

Input: 

 
 
Result: 

 
Decimal approximation: 

 
0.002366091682…. 

 
Alternate forms: 

 

 

 
 
Minimal polynomial: 
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(((sqrt(441))))  ((((((sqrt((((4)+sqrt(7))))-7^(1/4)))/2))))^24 ((((((sqrt(7)-
sqrt(3))/2)))))^12  (2-sqrt(3))^4 

Input: 

 
 
Result: 

 
Decimal approximation: 

 
1.6116139633…*10-13  partial result 

 

Alternate forms: 

 

 

 
 
Minimal polynomial: 

 
 
1.6116139633724039328007999712947585885627476577576094 × 10^-13 * 
(((((((((sqrt(((3+sqrt(7))))-(((6sqrt(7))^1/4))))) / 
((((sqrt(((3+sqrt(7))))+(((6sqrt(7))^1/4))))))))))))^12 

Input interpretation: 



98 
 

 
 
Result: 

 
2.9956828838554...*10-26 final result 

 

 

sqrt(117)  (((sqrt(13)-3))/2)^6 (((sqrt(13)-2sqrt(3))))^4 
(((((((sqrt((((4+sqrt(3)))))))+((((3)^1/4)))))/2)))^24 

Input: 

 
 
Result: 

 
Decimal approximation: 

 
9.20801603789….. 

 

Alternate forms: 

 

 
 

Minimal polynomial: 
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sqrt(205)  (((sqrt(5)-2)))^8 (((3sqrt(5)-sqrt(41))/2)^6  
(((((sqrt((((7+sqrt(41))/8)))+sqrt((((sqrt(41)-1))/8))))))))))))^24 

Input: 

 
 
Result: 

 
 
 
Decimal approximation: 

 
2.29447281648…*10-114 

 

Alternate forms: 
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sqrt(147)  1/4  (((((1+(2(28/27)^1/6-sqrt(7/3)))/2))))^24 

Input: 

 
 
Result: 

 
 
 
 
 
Decimal approximation: 

 
0.002375446998…. 

 
Alternate forms: 
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Minimal polynomial: 

 
 

Now, from this results  

8.28766007584362…*108;    0.002366091682;    2.9956828838554...*10-26 

9.20801603789;  2.29447281648…*10-114;   0.002375446998 

we obtain: 

-2*4096*((((2.29447281648*10^-114  *1/ (1/8.28766007584362*10^8 * 
2.9956828838554*10^-26)) *1/ 
(0.002366091682*1/9.20801603789*0.002375446998)))) 

Input interpretation: 

 
 
Result: 

 
-8.5191861...*10-70 

From the previous six results, we obtain also: 

2*6.67430*10^-11*10^17*[0.08932131921 * 1.801131800625e-8 * 0.483328677491 
* 9.479346381e-10 * 1.40910480785e-10 * 2.33685237e-12] 

Input interpretation: 

 
 
Result: 

 
3.23990199...*10-33 
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We have also: 

2.103786766*4096*10^6((((2.29447281648*10^-114  *1/ 
(1/8.28766007584362*10^8 * 2.9956828838554*10^-26)) *1/ 
(0.002366091682*1/9.20801603789*0.002375446998)))) 

Where  2.103786766... is the following Ramanujan mock theta function: 

(((((1 / (1-0.449329) + (0.449329)^2 / ((1-0.449329^2)(1-0.449329^3)))) + 
((((0.449329)^6 / ((1-0.449329^3)(1-0.449329^4)(1-0.449329^5)))) 
 

 
 

 
2.103786766... 
 
Input interpretation: 
 

 
 
Result: 

 
8.961275495...*10-64 
 
We note also that: 
 
((((2*4096*((((2.29447281648*10^-114  *1/ (1/8.28766007584362*10^8 * 
2.9956828838554*10^-26)) *1/ 
(0.002366091682*1/9.20801603789*0.002375446998))))))))^1/4096 
 
Input interpretation: 
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Result: 

 
0.9619163446518.... result very near to the spectral index ns and to the mesonic 
Regge slope (see Appendix) and to the inflaton value at the end of the inflation 
0.9402 and to the value of the following Rogers-Ramanujan continued fraction: 

 

 
 
 
And: 
 
((((2*6.67430*10^-11*10^17*[0.08932131921 * 1.801131800625e-8 * 
0.483328677491 * 9.479346381e-10 * 1.40910480785e-10 * 2.33685237e-
12]))))^1/4096 
 
 
Input interpretation: 

 
 
Result: 

 
0.9819016751.... 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 

 
 
From: 
 
Physics Letters B - Vol. 694, No. 3 (2010) pp. 181–185 - c Elsevier B. V. 
COSMOLOGY WITH TORSION: AN ALTERNATIVE TO COSMIC 
INFLATION - Nikodem J. Poplawski 
 

 

 

 



105 
 

With regard the following results that we have obtained, it is possible to have some 
new mathematical connections with three important equations of the above 
cosmology. 

Our results: 

 

-8.5191861...*10-70 

 

 

3.23990199...*10-33 

 

 

8.961275495...*10-64 
 

Poplawski formulas: 
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Now, we have that: 

Page 305 

 

8(1+sqrt(5))* 1/Pi 

Input: 

 

 
Result: 

 

Decimal approximation: 

 

8.2405794368…. 

Property: 

 

Alternate forms: 

 

 

 
Series representations: 
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(6+sqrt(5)) + (66+19sqrt(5))*(1/2)^3*1/64(((sqrt(5)-1))/2))^8 

Input: 

 
 
Result: 

 
 
Decimal approximation: 

 
8.2405782188…. 

 
Alternate forms: 

 

 

 
 
Minimal polynomial: 

 
 

 

1/5(((8(1+sqrt(5))* 1/Pi))) 

Input: 

 

 
Result: 
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Decimal approximation: 

 

1.64811588736…. ≈ ζ(2) = 
గమ

଺
= 1.644934 … 

 

Property: 

 

Alternate forms: 
 

 

 

 

 
Series representations: 

 

 

 

 

 

(((1/(((8(1+sqrt(5))* 1/Pi))))))^1/256 

Input: 
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Exact result: 

 

 
Decimal approximation: 

 

0.991795286636…. result very near to the value of the following Rogers-Ramanujan 
continued fraction: 
 

 
 
 

and to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 

 

Property: 

 

Alternate form: 

 

 
All 256th roots of π/(8 (1 + sqrt(5))): 
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Series representations: 

 

 

 

 
 
Integral representation: 
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And: 

Pi+16 [(6+sqrt(5)) + (66+19sqrt(5))*(1/2)^3*1/64((((sqrt(5)-1))/2))^8] 

Input: 

 

 
Result: 

 

Decimal approximation: 

 

134.9908441544… result very near to the rest mass of  Pion meson 134.9766  
 

Property: 

 

Alternate forms: 

 

 

 

 
Series representations: 
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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: 
 

                        
 

                                    
 

                                       
 
 

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  
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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: 
 

𝑒ି଺஼ାథ = 4096𝑒ିగ√ଵ଼ 
 
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: 
 
 

                                             𝑒ି଺஼ାథ = 4096𝑒ିగ√ଵ଼  
 
 

                                         𝑒ିగ√ଵ଼ = 1.6272016… * 10-6 
 
from which: 
                            

                                     
ଵ

ସ଴ଽ଺
𝑒ି଺஼ାథ = 1.6272016… * 10-6 

 
 

                  0.000244140625  𝑒ି଺஼ାథ = 𝑒ିగ√ଵ଼ = 1.6272016… * 10-6 
 
Now: 

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

 
 
Result: 

 
0.006665017... 
 
Thence: 
 

                                   0.000244140625  𝑒ି଺஼ାథ = 𝑒ିగ√ଵ଼  
 
Dividing both sides by 0.000244140625, we obtain: 
 
 

                          
଴.଴଴଴ଶସସଵସ଴଺ଶହ

଴.଴଴଴ଶସସଵସ଴଺ଶହ
𝑒ି଺஼ାథ = 

ଵ

଴.଴଴଴ଶସସଵସ଴଺ଶହ
𝑒ିగ√ଵ଼  

 
                                      
                            𝑒ି଺஼ାథ = 0.0066650177536 
 
 
((((exp((-Pi*sqrt(18)))))))*1/0.000244140625 
 

Input interpretation: 

 

 

Result: 

 

0.00666501785… 
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Series representations: 

 

 

 

 

Now: 
 
 
                                          𝑒ି଺஼ାథ = 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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