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                                                          Abstract 

In this research thesis, we have analyzed various Ramanujan equations and 
described the new possible mathematical connections with some sectors of Particle 
physics, in particular on the masses of the dilaton, of the candidate glueball and of 
the two Pion mesons. 
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From: 

Dynamical Gauge Boson of Hidden Local Symmetry within the Standard Model 
Koichi Yamawaki - https://arxiv.org/abs/1803.07271v2 
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We have that: 

                               

                                

For D = 3  and   η = 5, we obtain: 

-((((gamma (2-3/2) * 5^(0.5))))) / ((((3/2-1) (4Pi)^(3/2)))) 

Input: 

 

 
 
Exact result: 

 
Decimal approximation: 

 
-0.17794063585….. 

 

 
Property: 
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Alternative representations: 

 

 

 
 
 
Series representations: 

 

 

 
 
 
 
 
 
 
Integral representations: 
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From: 

 

 

From the following Ramanujan equation: 

 

For a = 3  and  b = 5, we obtain: 

 

sqrt(Pi)/2 * ((((gamma (3) gamma (3+1/2) gamma (5) gamma (5+1/2) gamma (8))))) 
/ (((gamma (3+5+1/2)))) 

Input: 

 

 
Exact result: 

 
Decimal approximation: 

 
2657.3919397….  

 

Property: 
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Alternative representations: 

 

 

 
 
 
 
 
 
Series representations: 

 

 

 
 
 
Integral representations: 

 

 



8 
 

 
 

 

We note that 2657.3919397…. value very near to the rest mass of charmed Xi baryon 
2645.49 or to the  average mass of: 

 
 

Indeed: (2623+2681.1+2649.2) / 3 = 2651.1 

 

 

From this expression, we obtain also: 

-1/Pi*1/(((((sqrt(Pi)/2 * ((((gamma (3) gamma (3+1/2) gamma (5) gamma (5+1/2) 
gamma (8))))) / (((gamma (3+5+1/2)))))))))^1/13 

Input: 

 

 
 
Exact result: 
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Decimal approximation: 

 
-0.1735523364489… 

Property: 

 
Alternate form: 

 
 
 
Alternative representations: 

 

 

 
 
 
 
Series representations: 
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Integral representations: 

 

 

 
 

 

and: 

-1/(1.1424432422+0.9243408674589+1)  1/(((((sqrt(Pi)/2 * ((((gamma (3) gamma 
(3+1/2) gamma (5) gamma (5+1/2) gamma (8))))) / (((gamma (3+5+1/2)))))))))^1/13 
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where  1.1424432422 and 0.9243408674589 are two results of Ramanujan mock 
theta functions 

Input interpretation: 

 

 
 
Result: 

 
-0.17778582571…  

 
Alternative representations: 

 

 

 
 
 
Integral representations: 
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Thence, the following mathematical connection: 

                               

⎝

⎜
⎛

⎠

⎟
⎞

= -0.17794063585…⇒ 
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                  ⇒

⎝

⎜
⎜
⎜
⎜
⎛

⎠

⎟
⎟
⎟
⎟
⎞

=-0.17778582571…  

 

                                 -0.17794063585 ≈ -0.17778582571… 

 

Now, we have that: 

 

 
From 

 

 
We obtain: 

 

sqrt(Pi)/2 * ((((((gamma (3+1/2) gamma (5+1/2) gamma (8))))/((((gamma (3) gamma 
(5) gamma (3+5+1/2)))))))) 

 

Input: 

 

 

 
Exact result: 

 

Decimal approximation: 
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1.1533819182… 

Property: 

 

 

Alternative representations: 

 

 

 

 
 
Series representations: 

 

 

 

 
 
Integral representations: 
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1/((((sqrt(Pi)/2 * ((((((gamma (3+1/2) gamma (5+1/2) gamma (8))))/((((gamma (3) 
gamma (5) gamma (3+5+1/2))))))))))))^1/8 

 

Input: 

 

 

 
Exact result: 

 

Decimal approximation: 

 

0.9823208398…. 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 

 

Property: 

 

 
Alternative representations: 

 

 

 

 
 
Series representations: 
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Integral representations: 

 

 

 

 

 

 

 

 

 

 

 

From which, we obtain: 

-1/(4*golden ratio) * sqrt(Pi)/2 * ((((((gamma (3+1/2) gamma (5+1/2) gamma 
(8))))/((((gamma (3) gamma (5) gamma (3+5+1/2)))))))) 

Input: 

 

 

 

Exact result: 
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Decimal approximation: 

 

-0.178207306876…. 

Property: 

 

Alternate forms: 

 

 

 
Alternative representations: 

 

 

 

 
 
Series representations: 
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Integral representations: 

 

 

 

 

 

 

 

 

Thence, we have another mathematical connection: 

 

                                     

⎝

⎜
⎛

⎠

⎟
⎞

= -0.17794063585⇒ 
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                               ⇒

⎝

⎜⎜
⎛

⎠

⎟⎟
⎞

= -0.178207306876….. 

 

                                 -0.17794063585 ≈  -0.178207306876 

 

We have also: 

 

For a = 3  and  b = 5, we obtain: 

sqrt(Pi)/2 * (((gamma (3+1/2) gamma (5) gamma (5-3-1/2)))) / (((gamma (3) gamma 
(5-1/2) gamma (5-3)))) 

Input: 

 

 

 
Exact result: 

 

Decimal approximation: 

 

2.6927937030769…. 

Property: 
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Alternative representations: 

 

 

 

 
 
Series representations: 

 

 

 

 
Integral representations: 
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1/(((sqrt(Pi)/2 * (((gamma (3+1/2) gamma (5) gamma (5-3-1/2)))) / (((gamma (3) 
gamma (5-1/2) gamma (5-3)))))))^1/64 

Input: 

 

 

 
Exact result: 

 

Decimal approximation: 

 

0.9846413654…. result very near to the value of the following Rogers-Ramanujan 
continued fraction: 
 

 
 
 

and to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 

 

Property: 
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Alternative representations: 

 

 

 

 
 
Series representations: 
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Integral representations: 

 

 

 

 

 

 

 

From which, we obtain: 

1/(5*3) sqrt(Pi)/2 * (((gamma (3+1/2) gamma (5) gamma (5-3-1/2)))) / (((gamma (3) 
gamma (5-1/2) gamma (5-3)))) 

Input: 
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Exact result: 

 

Decimal approximation: 

 

0.179519580205131…… 

Property: 

 

 

Alternative representations: 

 

 

 

 
 
Series representations: 
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Integral representations: 

 

 

 

 

 

And: 

sqrt(Pi)/2 * (((gamma (3) gamma (3+1/2) gamma (5-3-1/2)))) / (((gamma (5-1/2) 
gamma (5) gamma (5-3)))) 

Input: 

 

 

 
Exact result: 

 

Decimal approximation: 

 

0.0018699956271367….. 

Property: 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
 
Integral representations: 
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(((sqrt(Pi)/2 * (((gamma (3) gamma (3+1/2) gamma (5-3-1/2)))) / (((gamma (5-1/2) 
gamma (5) gamma (5-3)))))))^1/256 

Input: 

 

 

 
Exact result: 

 

Decimal approximation: 

 

0.98457629946…. result very near to the value of the following Rogers-Ramanujan 
continued fraction: 
 

 
 
 

and to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 

 

Property: 

 

 
All 256th roots of π/168: 
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Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

From which, we obtain: 

30/pi sqrt(Pi)/2 * (((gamma (3) gamma (3+1/2) gamma (5-3-1/2)))) / (((gamma (5-
1/2) gamma (5) gamma (5-3)))) 

Input: 

 

 

 
 
Exact result: 

 

Decimal approximation: 
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0.17857142857… 

Repeating decimal: 
 

 
Egyptian fraction expansion: 

 

Alternative representations: 

 

 

 

 
 
 
 
 
 
 
 
Series representations: 

 



 

 
 
Integral representations: 

32 
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From the average between the two results, we obtain: 

 

− ⎝

⎜
⎛

+

⎠

⎟
⎞

2
= 

                               − ቀ
.ଵଽହଵଽହ଼ଶହଵଷଵ ା .ଵ଼ହଵସଶ଼ହ

ଶ
ቁ = 

                                       = -0.17904550438756550 ≈  

                                       ≈ 

⎝

⎜
⎛

⎠

⎟
⎞

= -0.17794063585 

 

Now, we have that: 

 

 

125^2/(2*246^2) 

Input: 

 
Exact result: 

 
Decimal approximation: 

 
0.12909808976..... 
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And: 

(((125^2/(2*246^2))))^1/256 

Input: 

 
 
Result: 

 
Decimal approximation: 

 
0.992035081679…. result very near to the value of the following Rogers-Ramanujan 
continued fraction: 
 

 
 
 

and to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 

 
 
Alternate form: 
 

 
 

 (68) 
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for D = 3 and 

     

we obtain: 

-(((1/2* (gamma(2-3/2) * (gamma (3/2-1))^2 * 1/(2300^2)^(0.5)))) / (((2(4Pi)^1.5 
(gamma (1))))) 

Input: 

 

 

 
Result: 

 

-0.0000135869565….. 

Repeating decimal: 

 

 
Rational approximation: 

 

Alternative representations: 
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Series representations: 

 

 

 
 
Integral representations: 
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1/ ((((-(((1/2* (gamma(2-3/2) * (gamma (3/2-1))^2 * 1/(2300^2)^(0.5)))) / 
(((2(4Pi)^1.5 (gamma (1)))))))))) 

Input: 

 

 

 
Result: 

 

-73600 

 
Alternative representations: 

 

 

 

 
 
Series representations: 
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Integral representations: 

 

 

 

 

-(((1/ ((((-(((1/2* (gamma(2-3/2) * (gamma (3/2-1))^2 * 1/(2300^2)^(0.5)))) / 
(((2(4Pi)^1.5 (gamma (1))))))))))+27*4))) 

Input: 
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Result: 

 

73492 

 
Alternative representations: 

 

 

 

 
 
Series representations: 
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Integral representations: 

 

 

 

 



 

 

Thence, we have the following mathematical connection:

⎝

⎜
⎜
⎜
⎜
⎜
⎜
⎜
⎛

⇒ −3927 + 2

⎝

⎜
⎛

ඪ
భయ

 

                     
     
                     = 73490.8437525.... 
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Thence, we have the following mathematical connection: 

⎠

⎟
⎟
⎟
⎟
⎟
⎟
⎟
⎞

= 73492 ⇒

⎝

⎜
⎛

ඪ
+

భయ

 

.8437525.... ⇒ 

 

 

 

⇒ 

⎠

⎟
⎞

= 
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⇒ ൬𝐴(𝑟) ×
1

𝐵(𝑟)
൬−

1

𝜙(𝑟)
൰ ×

1

𝑒Λ()
൰ ⇒ 

 

⇒ 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. 
 

 

 

 

 

-1/3*((((gamma (2-3/2)*1/(0.5))))) *1/(((2*(4Pi)^1.5) (gamma (2)))) 

Input: 
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Result: 

 

-0.0132629… 

 
 
 
 
Alternative representations: 

 

 

 

 
 
Series representations: 

 

 

 
 
Integral representations: 
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(-0.9243408674589*2)/(((-1/3*((((gamma (2-3/2)*1/(0.5))))) *1/(((2*(4Pi)^1.5) 
(gamma (2))))))) 

Where 0.9243408674589 is a Ramanujan mock theta function 

Input interpretation: 

 

 

 
Result: 

 

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

Alternative representations: 
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Series representations: 

 

 

 
 
Integral representations: 

 

 

 

 

(((-1/3*((((gamma (2-3/2)*1/(0.5))))) *1/(((2*(4Pi)^1.5) (gamma (2)))))))^1/512 

Input: 
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Result: 

 
Polar coordinates: 

 
0.991593 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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We have:   

 Fπ = 246;   gHLS = 780 

 

(35*246)/780 

 
 
Decimal approximation: 

 
11.038461538… 

 

And: 

 

1/(((35*246)/780))^1/256 

 

Input: 

 
 
Result: 

 
Decimal approximation: 
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0.99066344602341…. result very near to the value of the following Rogers-
Ramanujan continued fraction: 
 

 
 
 

and to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 

 

 

Alternate form: 
 

 
 

 
(35/780)^2 

Input: 

 
 
Exact result: 

 
 
Decimal approximation: 

 
0.002013477975…. 

 

And: 

1/(35/780)^2 
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Input: 

 
 
Exact result: 
 

 
Decimal approximation: 
 

 
496.653….. 

 

1/((((sqrt(5)+5))/2)) *1/(35/780)^2 – Pi 

 

Input: 

 

Result: 

 

Decimal approximation: 
 

 

134.129937…. result very near to the rest mass of  Pion meson 134.9766  
 

 

Property: 

 

Alternate forms: 
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Series representations: 
 

 

 

 

 

 
 

(2.2/(780*246))^2 

 

Input: 

 
 
Result: 

 
1.31457673519…*10-10 

 

 
 

  4Pi*(2.2/(780*246))^2 

 
Input: 
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Result: 

 

1.65195…*10-9 

 
 
 
Alternative representations: 

 

 

 

 
 
Series representations: 

 

 

 

 

 
Integral representations: 
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(((4Pi*(2.2/(780*246))^2)))^1/2048 

 

Input: 

 
 
Result: 
 

 
0.990174897…. result very near to the value of the following Rogers-Ramanujan 
continued fraction: 
 

 
 
 

and to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 

 

 

Now, we have that: 
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We have: 

 

2*(246)^2 = 121032;   

Input: 

 
 
Result: 
 

 
Decimal approximation: 

 
347.89653634…. = Fπ 

 

(5.7^2*2000)/(48Pi) 

Input: 

 

Result: 
 

 

430.912 

Alternative representations: 
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Series representations: 
 

 

 

 

Integral representations: 
 

 

 

 

And: 

 

4Pi*sqrt((2*(246)^2)) 

Input: 

 

Result: 
 

 

Decimal approximation: 
 

 

4371.7968111… 
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Property: 

 

 
Series representations: 
 

 

 

 

 

And: 

 

55+Pi+1/(((sqrt(5)+1)/2))^2 * 4Pi*sqrt((2*(246)^2)) 

 

Input: 

 

 
Result: 

 

Decimal approximation: 

 

1728.0193826….. 

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 

 



56 
 

Property: 

 

Alternate forms: 

 

 

 

Series representations: 
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We have: 

 

sqrt(2)*5.9*92 

 

Input: 

 
 
Result: 
 

 
767.635… 

 



58 
 

8+(((sqrt(2)*5.9*92))) 

 

Input: 

 
 
Result: 
 

 
775.635…. result practically equal to the rest mass of Charged rho meson 775.11 

 

((((1/(((sqrt(2)*5.9*92)))))))^1/1024 

 

Input: 

 
 
Result: 
 

 
0.993533387…. result very near to the value of the following Rogers-Ramanujan 
continued fraction: 
 

 
 
 

and to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 

 

 

We have also: 

 

4Pi*92 

Input: 
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Result: 

 
Decimal approximation: 
 

 
1156.106096… 

 
Property: 

 
 

We note that: 

 

(((4Pi*92)))^1/14 

Input: 

 

Exact result: 

 

Decimal approximation: 
 

 

1.65495256…. is very near to the 14th root of the following Ramanujan’s class 

invariant 𝑄 = ൫𝐺ହହ/𝐺ଵଵ/ହ൯
ଷ
 = 1164,2696  i.e. 1,65578... 

 

Property: 

 

All 14th roots of 368 π: 
 Polar form 
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Alternative representations: 
 

 

 

 

 

Series representations: 
 

 

 

 

 

Integral representations: 
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From: 

   Enrico Fermi  

 

(58.1)^1/8 
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Input: 

 
 
Result: 

 
1.661582909539..... is very near to the 14th root of the following Ramanujan’s class 

invariant 𝑄 = ൫𝐺ହହ/𝐺ଵଵ/ହ൯
ଷ
 = 1164,2696  i.e. 1,65578... 

 

Possible closed forms: 
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(53.7)^1/8 

Input: 



64 
 

 
 
Result: 

 

1.645306394..... ≈ ζ(2) = 
గమ


= 1.644934 … 

 

Possible closed forms: 

 
 

 

 
 

 

Ramanujan Manuscript II – Page 304 

 

 

(cos 40)^1/3 + (cos 80)^1/3 

Input: 

 

 
Decimal approximation: 
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Polar coordinates: 
 

1.3534 

Alternate forms: 

 

 

 
Alternative representations: 

 

 

 

 
Series representations: 

 

 

 

 
Integral representations: 
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(cos 20)^1/3 + (3/2(9^1/3 – 2))^1/3 

Input: 

 

 
Exact result: 

 

Decimal approximation: 

 

1.235150302…. 

Property: 

 

Alternate forms: 
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Alternative representations: 

 

 

 

 
Series representations: 

 

 

 

 
Integral representations: 
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Multiplying the two results, we obtain: 

(((cos 40)^1/3 + (cos 80)^1/3))  * (((cos 20)^1/3 + (3/2(9^1/3 – 2))^1/3)) 

Input: 

 

 
Exact result: 

 

Decimal approximation: 

 

Polar coordinates: 
 

1.67166  result very near to the results of previous Fermi formulas  
1.661582909539...  to the result 1.645306394..... and to the value of the formula:             

 

𝑚ᇱ = 2 ×
ఎ

ோ
𝑚 = 1.6714213 × 10ିଶସ gm              

 
that is the holographic proton mass (N. Haramein) 
 
Alternate forms: 
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Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 
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Now, from the Fermi paper, we have the following equation: 

 

We note that: 

7/(7680Pi^3) 

Input: 

 

 
Decimal approximation: 

 

Property: 

 

 
Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

 

And that: 

(2.67092537-0.50970737)*1/((((7*1/(7680Pi^3)))))-29 

Input interpretation: 

 

 
Result: 

 

73491.995  

Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 

 

 

 

 

Where:  

 
 

 
𝝌(𝒒) = 2.6709253774829… 
 
And 
 

 
 

𝝓(𝒒) = 0.50970737445... 
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Are the values of two Ramanujan mock theta functions 

 

Thence, we obtain the following mathematical connections: 

 

൮ ൲ = 73491.995 ⇒ 

⇒ −3927 + 2

⎝

⎜
⎛

ඪ
+

భయ

⎠

⎟
⎞

= 

 

                      
     
                     = 73490.8437525.... ⇒ 
 
 

⇒ ൬𝐴(𝑟) ×
1

𝐵(𝑟)
൬−

1

𝜙(𝑟)
൰ ×

1

𝑒Λ()
൰ ⇒ 

 

⇒ ቌ ቍ = 

               =   
 
               =  73491.7883254... ⇒ 
 
 

⎝

⎜
⎛

⎠

⎟
⎞

/ 
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       /(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. 
 

Furthermore, we obtain also: 

((((7/(7680Pi^3)))))^1/4096 

Input: 

 

 
Exact result: 

 

Decimal approximation: 

 

0.997455719152… 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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Property: 

 

 
All 4096th roots of 7/(7680 π^3): 

 

 

 

 

 

 

Alternative representations: 
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Series representations: 
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Integral representations: 

 

 

 

 

We have that: 

 

From which: 

(3.3*10^-49)^1/4096 

Input interpretation: 
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Result: 

 
0.9731139529.... 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: 

sqrt(((log base 0.9731139529 (3.3*10^-49)))) 

Input interpretation: 

 

 
 
Result: 

 
64  

Note that: 
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Thence: 

 

And 

 

That are connected with 64 and 4096 = 642 

And: 

27sqrt(((log base 0.9731139529 (3.3*10^-49)))) 

Input interpretation: 

 

 
 
Result: 

 
1728 

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 

 

We have that: 
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((5000(210)^3))/Pi 

Input: 

 

 
Exact result: 

 

Decimal approximation: 

 

1.473933927…*1010 

Property: 

 

 
Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

 

And for  

 

 

We obtain: 

(2.15*10^-6) /((((5000(210)^3))/Pi * (1.3*10^-49)^2)) 

Input interpretation: 

 
 
Result: 

 
8.63125...*1081 

And: 

(64*32+144+8)+2*(((((2.15*10^-6) /((((5000(210)^3))/Pi * (1.3*10^-
49)^2))))))^1/18 
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Input interpretation: 

 
 
Result: 

 
73490.90... 

Thence, the following mathematical connections: 

 

⎝

⎜
⎛

⎠

⎟
⎞

= 73490.90 ⇒ 

 

⇒ −3927 + 2

⎝

⎜
⎛

ඪ
+

భయ

⎠

⎟
⎞

= 

 

                      
     
                     = 73490.8437525.... ⇒ 
 
 

⇒ ൬𝐴(𝑟) ×
1

𝐵(𝑟)
൬−

1

𝜙(𝑟)
൰ ×

1

𝑒Λ()
൰ ⇒ 

 

⇒ ቌ ቍ = 

               =   
 
               =  73491.7883254... ⇒ 
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⎝

⎜
⎛

⎠

⎟
⎞

/ 

 

       /(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. 
 

We have also: 

1/(((((2.15*10^-6) /((((5000(210)^3))/Pi * (1.3*10^-49)^2))))))^1/4096 

Input interpretation: 

 
 
Result: 

 
0.954983957... result very near to the spectral index ns , to the mesonic Regge slope 
(see Appendix), to the inflaton value at the end of the inflation 0.9402 and to the 
value of the following Rogers-Ramanujan continued fraction: 

 

 
 



85 
 

We have that: 

 

 

(1.4*10^-13)^1/4096 

Input interpretation: 

 
 
Result: 

 
0.9928001810... 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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(3*10^-28)^1/4096 

Input interpretation: 

 
 
Result: 

 
Decimal approximation: 

 
0.984646966308.... 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: 

 

 

 

Pi/4+tan^-1(9/53)+tan^-1(18/599)+tan^-1(18/(32*16+22*4-1))+tan^-1(4/137)+tan^-
1(8/2081)+tan^-1(8/(128*16+8*4+1)) 

Input: 
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Exact Result: 

 

Decimal approximation: 

 

1.0505643830555…. 

Alternate forms: 

 

 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 
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((((((Pi/4+tan^-1(9/53)+tan^-1(18/599)+tan^-1(18/(32*16+22*4-1))+tan^-
1(4/137)+tan^-1(8/2081)+tan^-1(8/(128*16+8*4+1))))))))^10 

Input: 
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Exact Result: 

 

Decimal approximation: 

 

1.637671268255…. ≈ ζ(2) = 
గమ


= 1.644934 … 

Alternate forms: 

 

 

 

 
Alternative representations: 
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We note that: 

 

 

 And that: 

               

⎝

⎜
⎛

⎠

⎟
⎞

 = 

                = 1.637671268255… 

 

1/10^26 ((((((Pi/4+tan^-1(9/53)+tan^-1(18/599)+tan^-1(18/(32*16+22*4-1))+tan^-
1(4/137)+tan^-1(8/2081)+tan^-1(8/(128*16+8*4+1))))))))^10 

Input: 

 

 

 
Exact Result: 

 

Decimal approximation: 

 

1.637671268255…*10-26 
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Alternate forms: 

 

 

 

 
Alternative representations: 

 

 

 

 

 

Now, we have that, from: 

Received: April 10, 2019 - Revised: July 9, 2019 - Accepted: October 1, 2019 
Published: October 18, 2019 
Gravitational waves from walking technicolor 
Kohtaroh Miura, Hiroshi Ohki, Saeko Otani and Koichi Yamawaki 
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Thence    𝐹థ = 1.25 TeV 

 

 

2.0662356   +   1.00186743  +   0.655679 = 3.72378203   ÷   3 =  1.2412606766666 
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From: 
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We calculate the following integral: 

integrate[-exp(4Pi) (exp(2Pi))^-48]x 

Indefinite integral: 

 
 
Plot of the integral: 

 
 

For x = 1, we have: 

-1/2 e^(-92 π) 

Input: 

 

 
Decimal approximation: 

 

-1.5008782…*10-126 
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Property: 

 

 
Alternative representations: 

 

 

 

 
Series representations: 

 

 

 

 
Integral representations: 
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[-((-1/2 e^(-92 π)))]^1/4096 

Input: 

 

 
Exact result: 

 

Decimal approximation: 

 

0.931711239…. result very near to the spectral index ns , to the mesonic Regge slope 
(see Appendix), to the inflaton value at the end of the inflation 0.9402 and to the 
value of the following Rogers-Ramanujan continued fraction: 

 

 

 

Property: 

 

 
All 4096th roots of e^(-92 π)/2: 
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Alternative representations: 

 

 

 

 
Series representations: 

 

 

 

 
Integral representations: 
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We have: 
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From the values of above Fermi’s formulas, we obtain: 

1/Pi((1e-61*5.2e-62*1/(4Pi/3)*0.004)) 

Input interpretation: 

 
 
Result: 

 
1.58061046...*10-126 

 

 

[1/Pi((1e-61*5.2e-62*1/(4Pi/3)*0.004))]^1/4096 

Input interpretation: 

 
 
Result: 

 
0.931723013... 

 

Thence, we have the following mathematical connection: 

                                 

                                  ቌ ቍ =0.931711239 ⇒ 

           ⇒ 

⎝

⎜
⎛

⎠

⎟
⎞

=0.93172301 
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                              0.931711239 ≈ 0.931723013 

 

 

Note that,  the result 0.9317... is very near to the Regge slope of vector mesons ρ and 
ω as showed in the below description: 
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Furthermore, the value is very near to the following Ramanujan mock theta function  

 

 

That is equal to 0.9243408674589 

 

From: 

 

 

 

 

Now, we have that: 
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1/20 ln((((1+2)^5)/(1+2^5))) + 1/(4sqrt(5))  ln (((((((1+2(1/golden ratio)+2^2))))/(1-
2(1/golden ratio)+2^2))) 

Input: 

 

 
 

 
Exact result: 

 
 
Decimal approximation: 

 
0.15627563… 

 
Alternate forms: 

 

 

 
 
 
 
 
 
Alternative representations: 
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Series representations: 

 

 

 
 
 
Integral representations: 
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1/10 sqrt(((10-2sqrt(5)))) tan^-1 [(2sqrt(10-2sqrt(5)))/((4-2(sqrt(5)+1)))]+ 
sqrt((10+2sqrt(5)))/10 tan^-1 [(2sqrt(10+2sqrt(5)))/((4+2(sqrt(5)-1)))] 

Input: 

 

 
 
 
 
 
 
Exact Result: 

 
Decimal approximation: 

 
0.07390083… 

 
Alternate forms: 

 



108 
 

 

 
 
 
Alternative representations: 

 

 

 
 

(0.1562756303129776) + 1/10 sqrt(((10-2sqrt(5)))) tan^-1 [(2sqrt(10-2sqrt(5)))/((4-
2(sqrt(5)+1)))]+ sqrt((10+2sqrt(5)))/10 tan^-1 [(2sqrt(10+2sqrt(5)))/((4+2(sqrt(5)-
1)))] 

Input interpretation: 
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Result: 

 
0.23017646… 

 
Alternative representations: 
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Series representations: 

 



111 
 

 



112 
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Integral representations: 
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((((0.1562756303129776) + 1/10 sqrt(((10-2sqrt(5)))) tan^-1 [(2sqrt(10-
2sqrt(5)))/((4-2(sqrt(5)+1)))]+ sqrt((10+2sqrt(5)))/10 tan^-1 
[(2sqrt(10+2sqrt(5)))/((4+2(sqrt(5)-1)))])))*7 

Input interpretation: 

 

 
 
Result: 

 
1.61123522…. 

This result is an approximation to the value of the golden ratio 1,618033988749... 
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Alternative representations: 
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Series representations: 
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Integral representations: 
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(((0.2301764608269284*2Pi)^8))^1/6 

Input interpretation: 

 
 
Result: 

 

1.63551438.... ≈ ζ(2) = 
గమ


= 1.644934 … 

 

 

(5*1/Pi^3)(((colog(0.2301764608269284))))^6 

Input interpretation: 

 

 
 
Result: 

 
1.619905998… 



121 
 

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

 

 
 
Alternative representations: 

 

 

 
 
 
Series representations: 

 

 

 
 
 
Integral representation: 
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((((0.1562756303129776) + 1/10 sqrt(((10-2sqrt(5)))) tan^-1 [(2sqrt(10-
2sqrt(5)))/((4-2(sqrt(5)+1)))]+ sqrt((10+2sqrt(5)))/10 tan^-1 
[(2sqrt(10+2sqrt(5)))/((4+2(sqrt(5)-1)))])))^1/128 

Input interpretation: 

 

 
 
Result: 

 
0.98858974…. result very near to the value of the following Rogers-Ramanujan 
continued fraction: 
 

 
 
 

and to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 

 

 

(64*34)/((((0.1562756303129776) + 1/10 sqrt(((10-2sqrt(5)))) tan^-1 [(2sqrt(10-
2sqrt(5)))/((4-2(sqrt(5)+1)))]+ sqrt((10+2sqrt(5)))/10 tan^-1 
[(2sqrt(10+2sqrt(5)))/((4+2(sqrt(5)-1)))])))-55 

Where 34 and 55 are Fibonacci numbers 
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Input interpretation: 

 

 
 
Result: 

 
9398.616552…. result practically equal to the rest mass of Botton eta meson 9398 

 

 
Alternative representations: 
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Series representations: 
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126 
 

 



127 
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Integral representations: 
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Now, we have that: 

 

 x = 6/13  

Pi/4*((cos(6/13)-cos(3*6/13)+cos(5*6/13))) 

Input: 

 

 

Exact result: 
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Decimal approximation: 
 

 

0.0300562436516…. 

Alternate forms: 
 

 

 

 

 
Alternative representations: 
 

 

 

 

 

 

Series representations: 
 

 

 



131 
 

 

 
Integral representations: 
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1/ ((((Pi/4*(((((cos(6/13)-cos(3*6/13)+cos(5*6/13)))))))))) 

Input: 

 

 
Exact result: 

 

Decimal approximation: 
 

 

33.2709573289… 

Alternate forms: 
 

 

 

 

 

 
Alternative representations: 
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Series representations: 
 

 

 

 

 
Integral representations: 
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We note that: 

1/(((2+sqrt(10)))) *1/ ((((Pi/4*(((((cos(6/13)-cos(3*6/13)+cos(5*6/13)))))))))) 

Input: 

 

 
Exact result: 

 

Decimal approximation: 
 

 

6.44501507263…. 

Alternate forms: 
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Alternative representations: 
 

 

 

 

 
 
Series representations: 
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Integral representations: 
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The result 6.44501507263…. is very near to the following Fermi’s formula: 

 

 

Indeed: 

6.494 ≈ 6.445015.... 

 

And: 

[55 *1/ (((1/ ((((Pi/4*(((((cos(6/13)-cos(3*6/13)+cos(5*6/13)))))))))))))]*1/10^26 
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Input: 

 

 
Exact result: 

 

Decimal approximation: 
 

 

1.653093400838…*10-26 

Alternate forms: 
 

 

 

 

 
Alternative representations: 
 

 

 

 

 
Series representations: 
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Integral representations: 
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The result  

 

1.6530934...*10-26   is very near to the following Fermi’s formula: 

 

 

concerning: 
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And: 

((((Pi/4*(((((cos(6/13)-cos(3*6/13)+cos(5*6/13))))))))))^1/256 

Input: 

 

 
Exact result: 

 

Decimal approximation: 
 

 

0.986403109020…. 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 

 

Alternate forms: 

 

 

 
All 256th roots of 1/4 π (cos(6/13) - cos(18/13) + cos(30/13)): 
 

 

 

 

 

 

Alternative representations: 
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Series representations: 
 

 

 

 

 
Integral representations: 



144 
 

 

 

 



145 
 

 

 

Now, we have that: 

 

From the sum 

we obtain: 

exp(((Pi/4)*sqrt(78))) + 4sqrt(3)(75+52sqrt(2)) 
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Input: 

 

 
Exact result: 

 

Decimal approximation: 

 

2058.21821751… 

Property: 

 

Alternate forms: 

 

 

 
Series representations: 
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And: 

55 + exp(((Pi/4)*sqrt(78))) + 4sqrt(3)(75+52sqrt(2)) 

Input: 

 

 
Exact result: 

 

Decimal approximation: 

 

2113.2182175… result very near to the rest mass of strange D meson 2112.3 
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Property: 

 

Alternate forms: 

 

 

 
Series representations: 
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And: 

[exp(((Pi/4)*sqrt(130))) + 12(323+40sqrt(65))] 

Input: 

 

 
Exact result: 

 

Decimal approximation: 

 

15491.7674383... 

Property: 

 

Alternate form: 
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Series representations: 

 

 

 

 

From which we obtain: 

144-29+1/3 * [exp(((Pi/4)*sqrt(130))) + 12(323+40sqrt(65))] 

Where 144 is a Fibonacci number and 29 is a Lucas number 

Input: 

 

 
 
Exact result: 

 

Decimal approximation: 

 

5278.9224….result very near to the rest mass of B meson 5279.15 
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Property: 

 

Alternate forms: 

 

 

 

 
Series representations: 

 

 

 

 

We have also: 

(64*32+64*16+64*3)+29+4((([exp(((Pi/4)*sqrt(78)))  +  4sqrt(3)(75+52sqrt(2))] + 
[exp(((Pi/4)*sqrt(130))) + 12(323+40sqrt(65))]))) 

Where 29 and 4 are Lucas numbers 

Input: 
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Exact result: 

 

Decimal approximation: 

 

73492.94262… 

Alternate forms: 

 

 

 

 
Series representations: 
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Thence, we obtain the following mathematical connection: 
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൭ ൱ =73492.94262⇒ 

⇒ −3927 + 2

⎝

⎜
⎛

ඪ
+

భయ

⎠

⎟
⎞

= 

 

                      
     
                     = 73490.8437525.... ⇒ 
 
 

⇒ ൬𝐴(𝑟) ×
1

𝐵(𝑟)
൬−

1

𝜙(𝑟)
൰ ×

1

𝑒Λ()
൰ ⇒ 

 

⇒ 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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Now, we have that: 

 

 

We analyze: 
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For n = 2, we obtain: 

(8Pi) / ((((3*2+1)(3*2+2)(3*3+3)))) 

Input: 

 

 
Result: 
 

 

Decimal approximation: 

 

0.0373999125427…. 

Property: 

 

 
Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

 

And for the previous Ramanujan formula 

 

For n = 0.45418  ≈ 5/11 we obtain 

Pi/4*((cos(0.45418)-cos(3*0.45418)+cos(5*0.45418))) 

Input: 

 

 
Result: 

 

0.0373613044852…. 

 
Rational approximation: 

 

Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 
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Or: 

Pi/4*((cos(5/11)-cos(3*5/11)+cos(5*5/11))) 

Input: 

 

 
Exact result: 

 

Decimal approximation: 

 

0.03698119327… 

Alternate forms: 

 

 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 
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We note that the two results 0.0373999125427…. and  0.0373613044852…. are very 
near. Furthermore: 

((((8Pi) / ((((3*2+1)(3*2+2)(3*3+3)))))))^1/256 

Input: 

 

 
Exact result: 

 

Decimal approximation: 

 

0.9872457566225… 

Property: 
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All 256th roots of π/84: 

 

 

 

 

 

 

Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

 

 

And: 

((((Pi/4*((cos(0.45418)-cos(3*0.45418)+cos(5*0.45418)))))))^1/256 

Input: 

 
 
Result: 

 
0.9872417735697..... 
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Thence, we obtain the following mathematical connection: 

 

                   

⎝

⎜
⎛

⎠

⎟
⎞

=0.9872457566225…⇒ 

   ⇒ ቌ ቍ =0.9872417735697..... 

                   

                          0.9872457566225 ≈  0.9872417735697..... results also very near to 
the value of the following Rogers-Ramanujan continued fraction: 
 

 
 
 

and to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 

 

 

Now: 
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4Pi/3 + (4Pi^2)/45 

Input: 

 

 
Result: 

 

Decimal approximation: 

 

5.066088373… 

Property: 

 

Alternate form: 

 

 
Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

 

And: 

(((4Pi/3 + (4Pi^2)/45)))^3+5 

Input: 

 

 
Result: 

 

Decimal approximation: 

 

135.02243178…. result very near to the rest mass of  Pion meson 134.9766   
 

Property: 

 

Alternate forms: 

 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 
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4Pi^2/45 * 1/((4Pi)/3) = 

=  4Pi^2/45 * 3/((4Pi)) 

Input: 

 

 
Result: 

 

Decimal approximation: 

 

0.209439510239…. 

Property: 

 

 
Alternative representations: 

 

 

 

Series representations: 

 

 

 

 
Integral representations: 
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This result 

 

 

is very near to the previous Ramanujan expression: 

 

 

 

Furthermore, we obtain: 

(((((0.1562756303129776) + 1/10 sqrt(((10-2sqrt(5)))) tan^-1 [(2sqrt(10-
2sqrt(5)))/((4-2(sqrt(5)+1)))]+ sqrt((10+2sqrt(5)))/10 tan^-1 
[(2sqrt(10+2sqrt(5)))/((4+2(sqrt(5)-1)))]))))^1/128 

Input interpretation: 
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Result: 

 
0.9885897445234.....  

 

And: 

((((4Pi^2/45 * 3/((4Pi))))))^1/128 

Input: 

 

 
Exact result: 

 

Decimal approximation: 

 

0.987860841377…. 

Property: 

 

 
All 128th roots of π/15: 
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Alternative representations: 

 

 

 

 
Series representations: 

 

 

 

 
Integral representations: 
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Thence, the following mathematical connection: 

         

⎝

⎜
⎜
⎜
⎜
⎛

⎠

⎟
⎟
⎟
⎟
⎞

=0.9885897445234.....⇒ 

                              ⇒

⎝

⎜
⎛

⎠

⎟
⎞

=0.987860841377…. 

              

                               0.9885897445234... ≈  0.987860841377…. results also very near 
to the value of the following Rogers-Ramanujan continued fraction: 
 

 
 
 

and to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 
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