
1 
 

Analyzing some parts of Ramanujan’s Manuscripts. Mathematical connections 
between several Ramanujan’s equations, the Rogers-Ramanujan continued 
fractions and the Dilaton value. 

 
 
 
                                   

                                 

 

                                 Michele Nardelli1, Antonio Nardelli 

 

 

 

                                                          Abstract 

In this research thesis, we have analyzed some parts of Ramanujan’s Manuscripts 
and obtained new mathematical connections between several Ramanujan’s 
equations, the Rogers-Ramanujan continued fractions and the Dilaton value. 

 
 
 

 

 

 

 

 

 
                                                           
1 M.Nardelli have studied by Dipartimento di Scienze della Terra Università degli Studi di Napoli Federico 
II, Largo S. Marcellino, 10 - 80138 Napoli, Dipartimento di Matematica ed Applicazioni “R. Caccioppoli” - 
Università degli Studi di Napoli “Federico II” – Polo delle Scienze e delle Tecnologie  Monte S. Angelo, Via 
Cintia (Fuorigrotta), 80126 Napoli, Italy 
 



2 
 

 

https://www.newscientist.com/article/2209213-computer-attempts-to-replicate-the-dream-like-maths-of-
ramanujan/ 
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From the Ramanujan Manuscript Book III 
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At the bottom, on the last line of the page, we find the following expression that we 
are going to analyze 

 

sqrt((((2(1-1/9)(1-1/49)(1-1/121)(1-1/361)))) = (1+1/7)(1+1/11)(1+1/19) 

Input: 

 
 
Result: 

 
Left hand side: 
 

 
Right hand side: 
 

 
 

We have that: 

sqrt((((2(1-1/9)(1-1/49)(1-1/121)(1-1/361)))) 

Input: 

 
 
Exact result: 
 

 
Decimal approximation: 
 

 
1.312371838687…. 

 

Repeating decimal: 
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All 2nd roots of 3686400/2140369: 
 

 

 
 

(1+1/7)(1+1/11)(1+1/19) 

Input: 

 
 
Exact result: 
 

 
Decimal approximation: 
 

 
Repeating decimal: 

 
1.312371838687…. 

 

We observe that: 

 

[sqrt(((2(1-1/9)(1-1/49)(1-1/121)(1-1/361))))]^16 

Input: 

 
 
Exact result: 

 
Decimal approximation: 
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77.4302107359.... result that is very near to  76 that is the value of a(n) for n = 96 of a 
5th order mock theta function. 

The formula of mock theta function is: 

a(n) ~ exp(Pi*sqrt(n/15)) / (2*5^(1/4)*sqrt(phi*n))    

and for n = 96.554, we obtain: 

exp(Pi*sqrt(96.554/15)) / (2*5^(1/4)*sqrt(golden ratio*96.554))   

Input interpretation: 

 

 

 
Result: 
 

 

77.4325… 

 
Series representations: 
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Thence, we obtain the following mathematical connection: 

 

⎝

⎜
⎛

⎠

⎟
⎞

= 77.43021 ⇒ 

 

⇒

⎝

⎜
⎜
⎜
⎛

⎠

⎟
⎟
⎟
⎞

= 77.4325 

 

 

Now, we have: 

((((1/ sqrt((((2(1-1/9)(1-1/49)(1-1/121)(1-1/361)))))))))^1/8 

Input: 

 
 
Exact result: 

 
Decimal approximation: 
 

 
0.966591311823517666.... result very near to the spectral index ns and to the mesonic 
Regge slope (see Appendix) 
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And: 

 

1/10^27 (((((47+4)/10^3+((((2sqrt((((2(1-1/9)(1-1/49)(1-1/121)(1-
1/361))))))))^1/2))))) 

Input: 

 
 
Result: 

 
Decimal approximation: 
 

 
1.671106069791498…*10-27 

 

We note that  1.6711060697*10-27 kg is a result practically equal to the value of the 
formula:             

 

𝑚 = 2 × 𝑚 = 1.6714213 × 10  gm              

 
that is the holographic proton mass (N. Haramein) 
 

 

 

Alternate forms: 
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Minimal polynomial: 

 
 

We note also: 

1+ 1/2 sqrt((((2(1-1/9)(1-1/49)(1-1/121)(1-1/361)))) 

Input: 

 
 
Exact result: 
 

 
Decimal approximation: 
 

 
1.656185919.... is very near to the 14th root of the following Ramanujan’s class 

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

 

24/10^3 + sqrt((((2sqrt((((2(1-1/9)(1-1/49)(1-1/121)(1-1/361))))))))) 

Input: 

 
 
Result: 

 
Decimal approximation: 
 

 

1.64410606979149…. ≈ ζ(2) = = 1.644934 … 

 

Alternate forms: 
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Minimal polynomial: 

 
 

From which, we obtain: 

sqrt[6(((((24/10^3 + sqrt((((2sqrt((((2(1-1/9)(1-1/49)(1-1/121)(1-1/361))))))))))))))] 

Input: 

 
Result: 

 
 
Decimal approximation: 
 

 
3.1408018751186….. ≈ 𝜋 

 

Alternate forms: 
 

 

 

 
Minimal polynomial: 
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And: 

sqrt((((2sqrt((((2(1-1/9)(1-1/49)(1-1/121)(1-1/361)))))))))-(2/10^3) 

where 2 is a Fibonacci number, a Lucas number and a prime number 

Input: 

 
 
Result: 

 
Decimal approximation: 
 

 
1.6181060697914…. 

 

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

 

Alternate forms: 
 

 

 

 
Minimal polynomial: 

 
 

 

And: 

((((sqrt((((2(1-1/9)(1-1/49)(1-1/121)(1-1/361)))))))))^41+4096+144+13 

Input: 
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Exact result: 
 

 
Decimal approximation: 
 

 
73489.1652335403 

Thence, we have the following mathematical connections: 

 

⎣
⎢
⎢
⎢
⎡

⎦
⎥
⎥
⎥
⎤

= 73489.16523 … ⇒ 

 

⇒ −3927 + 2

⎝

⎜
⎛ +

⎠

⎟
⎞

= 

 

                      
     
                     = 73490.8437525.... ⇒ 
 
 

⇒ 𝐴(𝑟) ×
1

𝐵(𝑟)
−

1

𝜙(𝑟)
×

1

𝑒Λ( )
⇒ 
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⇒ = 

               =   
 
               =  73491.7883254... ⇒ 
 
 

⎝

⎜
⎛

⎠

⎟
⎞

/ 

 

       /(26 × 4) −24  = = 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. 
 

 

Now: 
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We analyze this formula: 
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Now, we consider the following variant of the above formula, performing the 
logarithm of the result of the whole fraction (numerator and denominator) 

log
1 + √5

2
∙

1

𝜋
= log 1.6180339887498 ∙

1

𝜋
= log

1.6180339887498

𝜋
= 

(log 0.5150362148) = −0.6635180607907362 = 0.440256216995499 

Indeed, we have: 

(((((ln(((1+sqrt(5))/2) / Pi))))^2 

Input: 

 

 
Exact result: 

 
Decimal approximation: 
 

 
0.4402562169…. 

 
Alternate forms: 

 

 

 
 

 
Alternative representations: 
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Series representations: 
 

 

 

 
 
 

Integral representation: 

 
 

Now, we have: 

(((((ln(((1+sqrt(5))/2) / Pi))))^2)))^1/64 

Input: 

 

 
Exact result: 

 
Decimal approximation: 
 

 
0.98726308475…. result very near to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 (see 
Appendix) 
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Alternate forms: 
 

 

 

 

 
 

Alternative representations: 
 

 

 

 

 

Series representations: 
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Integral representation: 

 

 

 

From which: 

log base 0.98726308475865 (((((ln(((1+sqrt(5))/2) / Pi))))^2)) 

Input interpretation: 

 

 

 

 
Result: 
 

 

64 (see Appendix) 
 
Alternative representations: 
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Series representations: 

 

 

 

Integral representation: 

 

 

 

We note that the inverse of this formula, elevated to the power of eight, where 8 is a 
Fibonacci number, provides 

[1 / (((((((ln(((1+sqrt(5))/2) / Pi))))^2))))]^8 

Input: 

 

 

Exact result: 
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Decimal approximation: 
 

 

708.52637259… 

Alternate forms: 

 

 

 

 
Alternative representations: 
 

 

 

 

 

Series representations: 
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Integral representation: 

 

 

The result 708.52637259… is very near to  706 that is the value of a(n) for n = 166 of 
a 5th order mock theta function and adding 21, that is a Fibonacci number, we obtain 
729.52637 

The formula of mock theta function is: 

a(n) ~ exp(Pi*sqrt(n/15)) / (2*5^(1/4)*sqrt(phi*n))    

and for n = 166.15, we obtain: 

exp(Pi*sqrt(166.15/15)) / (2*5^(1/4)*sqrt(golden ratio*166.15))    

Input interpretation: 

 

 

 
Result: 
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708.516… 

 
Series representations: 
 

 

 

 

 

Thence, we have the following mathematical connection: 

 

⎝

⎜
⎛

⎠

⎟
⎞

= 708.52637259 ⇒ 

⇒

⎝

⎜
⎜
⎜
⎛

⎠

⎟
⎟
⎟
⎞

= 708.516 
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We observe that from the two results of the connections 77.43021 and 708.52637, 
and the continued fraction constant: 

(1/6)π^2/(log(2)log(10)) 

Input: 

 

 

 
Exact result: 

 

Decimal approximation: 
 

 

1.0306408341007….. 

Alternate forms: 

 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 

 

Integral representations: 

 

 

 

 

 

We obtain: 



 

((((708.52637 * 77.43021)^1.0306408341)))

Input interpretation: 

  
Result: 

 
73492.59... 

 

Or: 

((((708.52637 * 77.43021)^((1/6

Input interpretation: 

Result: 
 More digits 

 

73492.59… 

 
Alternative representations:
 

Series representations: 

25 

((((708.52637 * 77.43021)^1.0306408341)))-(2048+1024+64+16) 

 

((((708.52637 * 77.43021)^((1/6)π^2/(log(2)log(10))))))-(2048+1024+64+16)

 

Alternative representations: 

 

 

 

 

(2048+1024+64+16) 
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Integral representations: 

 

 

 

 

 

Thence, we obtain the following mathematical connections: 

 

= 73492.59 ⇒ 
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⇒ −3927 + 2

⎝

⎜
⎛ +

⎠

⎟
⎞

= 

 

                      
     
                     = 73490.8437525.... ⇒ 
 
 

⇒ 𝐴(𝑟) ×
1

𝐵(𝑟)
−

1

𝜙(𝑟)
×

1

𝑒Λ( )
⇒ 

 

⇒ = 

               =   
 
               =  73491.7883254... ⇒ 
 
 

⎝

⎜
⎛

⎠

⎟
⎞

/ 

 

       /(26 × 4) −24  = = 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. 
 

Now, we have that: 
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ln(2Pi/ln2) 

Input: 

 

 

 
Exact result: 

 

Decimal approximation: 

 

2.2043899869910…. 

Alternate form: 
 

 
Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

 

 

(2Pi^2/ln2) 

Input: 

 

 

 
Exact result: 

 

Decimal approximation: 

 

28.477658649… 

Alternative representations: 
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Series representations: 

 

 

 

 
 
Integral representations: 

 

 

 

 

 

(2Pi/ln2) 

Input: 

 

 

Exact result: 
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Decimal approximation: 

 

9.06472028… 

Alternative representations: 

 

 

 

 
 
Series representations: 

 

 

 

 
 
Integral representations: 

 

 

Now, we have that: 
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ln(2Pi/ln2) *  (2Pi^2/ln2) *  (2Pi/ln2) 

Input: 

 

 

Exact result: 

 

Decimal approximation: 

 

569.045662… 

Alternate forms: 

 

 

 
Alternative representations: 

 

 

 

 
 
Series representations: 
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Integral representations: 

 

 

 

(((2*(((ln(2Pi/ln2) *  (2Pi^2/ln2) *  (2Pi/ln2)))))))^1/14 

Input: 

 

 

 
Exact result: 

 

Decimal approximation: 
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1.6530971044…. is very near to the 14th root of the following Ramanujan’s class 

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

 

Alternate form: 

 

 
All 14th roots of (8 π^3 log((2 π)/log(2)))/(log^2(2)): 

 

 

 

 

 

 

Alternative representations: 
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Series representations: 

 

 

 



 

 
 
Integral representations: 

 

 

1/10^27 * (((((18/10^3+(((2*(((ln(2Pi/ln2) *  (2Pi^2/ln2) *  (2Pi/ln2)))))))^1/14)))))

Input: 

 
Exact result: 

Decimal approximation: 

1.6710971044…*10-27 

We note that  1.6710971044

36 

 

27 * (((((18/10^3+(((2*(((ln(2Pi/ln2) *  (2Pi^2/ln2) *  (2Pi/ln2)))))))^1/14)))))

 

 

4... is a result practically equal to the value of the formula:            

 

 

27 * (((((18/10^3+(((2*(((ln(2Pi/ln2) *  (2Pi^2/ln2) *  (2Pi/ln2)))))))^1/14))))) 

 

 

... is a result practically equal to the value of the formula:             
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𝑚 = 2 × 𝑚 = 1.6714213 × 10  gm              

 
that is the holographic proton mass (N. Haramein) 
 

Alternate forms: 

 

 

 

Alternative representations: 

 

 

 

 
 
Series representations: 
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Integral representations: 

39 

 

 

 

 

 

 

 



40 
 

1/9*[(((ln(2Pi/ln2))))^4 + ((((2Pi/ln2))))^4 + (2Pi^2/ln2)^4] - (21*8*2) 

Input: 

 

 

 
Exact result: 

 

Decimal approximation: 

 

73492.793992… 

Alternate forms: 

 

 

 

 
Alternative representations: 
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Series representations: 
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We have the following mathematical connection: 

 

 

= 73492.793 … ⇒ 

 

⇒ −3927 + 2

⎝

⎜
⎛ +

⎠

⎟
⎞

= 

 

                      
     
                     = 73490.8437525.... ⇒ 
 
 

⇒ 𝐴(𝑟) ×
1

𝐵(𝑟)
−

1

𝜙(𝑟)
×

1

𝑒Λ( )
⇒ 

 

⇒ = 

               =   
 
               =  73491.7883254... ⇒ 
 
 

⎝

⎜
⎛

⎠

⎟
⎞

/ 
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       /(26 × 4) −24  = = 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. 
 

 

The result 569.0456… is very near to 566 that is the value of a(n) for n = 142 of a 5th 
order mock theta function. 

The formula of mock theta function is: 

a(n) ≈ sqrt(golden  ratio) * exp(Pi*sqrt(n/15)) / (2*5^(1/4)*sqrt(n)) 

sqrt(golden  ratio) * exp(Pi*sqrt(142.36/15)) / (2*5^(1/4)*sqrt(142.36)) 

Input interpretation: 

 

 

 
Result: 

 

569.182344074… 

Series representations: 
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We have the following mathematical connection: 
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⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤

= 569.0456 …  ⇒ 

 

⇒

⎣
⎢
⎢
⎢
⎢
⎢
⎡

⎦
⎥
⎥
⎥
⎥
⎥
⎤

= 569.18234 … 

 

From the two following results:  1.6710971044…*10-27 that represent the proton 
mass, thence a like-particle solution and 73492.793992…, that is the ratio concerning 
the general asymptotically flat solution of the equations of motion of the p-brane, we 
obtain a solution very near to the dilaton value: 

[((((((1/10^27 * (((((18/10^3+(((2*(((ln(2Pi/ln2) *  (2Pi^2/ln2) *  
(2Pi/ln2)))))))^1/14))))))))))) * 73492.793992]^1/4096 

Input interpretation: 

 

 
 
Result: 

 
0.9877583… result very near to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 (see 
Appendix) 

 

And: 

sqrt((((log base 0.98775831648 
[((((((1/10^27*(((((18/10^3+(((2*(((ln(2Pi/ln2)*(2Pi^2/ln2)*(2Pi/ln2)))))))^1/14))))))
)))))*73492.793992])))) 
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Input interpretation: 

 

 

 

 
Result: 

 

64 (see Appendix) 

All 2nd roots of 4096.00000: 
 

 

Alternative representations: 
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Series representations: 



48 
 

 



49 
 

 

 
 
Integral representations: 

 



 

 

Now, we have that: 

 

For x equal to the below form

 

 

50 

mula: 
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where we take this other version of it: 

 

log
1 + √5

2
𝜋

=
log 1.6180339887498

𝜋
=

0.481211825059544828

𝜋

= (0.1531744812649979) = 0.023462421710 

 

We have from the inverse of result: 

1/0.023462421710 

Input interpretation: 

 
 
Result: 

 
42.621346268522.... 

 

Thence, we obtain: 

(((((1+0.0000098844 cos((2Pi*ln0.023462422/(log2)+0.872811))))/0.023462422)))) 

Input interpretation: 

 

 

 
Result: 

 

42.621281… 

Addition formulas: 
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Alternative representations: 
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Series representations: 

 

 

 

 

 
Integral representations: 
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Performing the following calculations, we obtain: 

(((((1+0.0000098844 
cos((2Pi*ln0.023462422/(log2)+0.872811))))/0.023462422))))^3 - (64^2 - 64*3 + 
64/2) 

Input interpretation: 

 

 

Result: 

 

73488.69… 

 
Addition formulas: 
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Alternative representations: 

 

 

 

 
Series representations: 



 

 

Thence, we have the following mathematical connections:

 

⎝

⎜
⎛

 

⇒ −3927 + 2

⎝

⎜
⎛

 

                     
     

56 

 

following mathematical connections: 

⎝

⎜
⎛ +

 

 

 

 

 

⎠

⎟
⎞

= 73488.69 ⇒ 

⎠

⎟
⎞

= 
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                     = 73490.8437525.... ⇒ 
 
 

⇒ 𝐴(𝑟) ×
1

𝐵(𝑟)
−

1

𝜙(𝑟)
×

1

𝑒Λ( )
⇒ 

 

⇒ = 

               =   
 
               =  73491.7883254... ⇒ 
 
 

⎝

⎜
⎛

⎠

⎟
⎞

/ 

 

       /(26 × 4) −24  = = 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: 

 

 

From the first formula, we obtain: 

(((2+sqrt(5)+sqrt((15-6*sqrt(5))))))/2 

Input: 

 
 
Decimal approximation: 

 
2.7472382749323…. 

 
Alternate forms: 

 

 

 
 

Minimal polynomial: 
 

 

We observe that from the square root of this expression, we obtain: 
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sqrt[(((2+sqrt(5)+sqrt((15-6*sqrt(5))))))/2] 

Input: 

 
 
Decimal approximation: 

 
1.6574794945737…. is very near to the 14th root of the following Ramanujan’s class 

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

 

 

Alternate forms: 
 

 

 
 
Minimal polynomial: 

 
  

Note that, from the 64th root of the inverse of this last result, we obtain: 

((((1/(((sqrt[(((2+sqrt(5)+sqrt((15-6*sqrt(5))))))/2])))))))^1/64 

Input: 

 
 
Result: 
 

 
 
Decimal approximation: 
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0.9921358035…. result very near to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 (see 
Appendix) 

 
 
Alternate form: 
 

 
 
Minimal polynomial: 

 
  

Now, performing the following calculations, we obtain: 

24*[(((2+sqrt(5)+sqrt((15-6*sqrt(5))))))/2]^8-((64^2+(24*11+12)+8)) 

 

Input: 

 
 
Result: 

 
 
Decimal approximation: 

 
73492.09699… 

 
Alternate forms: 
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Minimal polynomial: 

 
 

Thence, the following mathematical connections: 

 

⎝

⎜
⎛

⎠

⎟
⎞

= 73492.0969 … ⇒ 

⇒ −3927 + 2

⎝

⎜
⎛ +

⎠

⎟
⎞

= 

 

                      
     
                     = 73490.8437525.... ⇒ 
 
 

⇒ 𝐴(𝑟) ×
1

𝐵(𝑟)
−

1

𝜙(𝑟)
×

1

𝑒Λ( )
⇒ 

 

⇒ = 

               =   
 
               =  73491.7883254... ⇒ 
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⎝

⎜
⎛

⎠

⎟
⎞

/ 

 

       /(26 × 4) −24  = = 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. 
 
With regard 24, 8 and 11, they are numbers concerning the string theory/ M-theory. 

1968 "Veneziano model" Euler beta function describes the strong nuclear force. 
When a string moves in space-time by splitting and recombining 
(see worldsheet diagram at right), a large number of mathematical identities must be 
satisfied. These are the identities of Ramanujan's modular function. The KSV loop 
diagrams of interacting strings can be described using modular functions. The 
"Ramanujan function" (an elliptic modular function satisfies the need for 
"conformal symmetry") has 24 "modes" that correspond to the physical vibrations of 
a bosonic string. When the Ramanujan function is generalized, 24 is replaced by 8 (8 
+ 2 = 10) for fermion strings.  

The Ramanujan tau function, studied by Ramanujan (1916), is the function: 

 
One notable feature of string theories is that these theories require extra 
dimensions of spacetime for their mathematical consistency. In bosonic string theory, 
spacetime is 26-dimensional (24 + 2 = 26), while in superstring theory it is 10-
dimensional (8 + 2 = 10), and in M-theory it is 11-dimensional (8 + 2 + 1 = 11) 

 
 

From the second formula, we obtain: 
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((((sqrt(5)-2+((sqrt((13-4*sqrt(5))))+sqrt(((50+12*sqrt(5)-2*sqrt((65-
20*sqrt(5)))))))))))/4 

Input: 

 
 
Result: 

 
 
Decimal approximation: 

 
2.621408383… 

 
Alternate forms: 

 

 

 
 
Minimal polynomial: 

 
 

sqrt[((((sqrt(5)-2+((sqrt((13-4*sqrt(5))))+sqrt(((50+12*sqrt(5)-2*sqrt((65-
20*sqrt(5)))))))))))/4] 

Input: 
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Result: 

 
 
Decimal approximation: 

 
1.61907639….  
 
This result is a good approximation to the value of the golden ratio 
1,618033988749... 
 
 
Alternate forms: 

 

 

 
 
Minimal polynomial: 

 
 

Note that, from the 64th root of the inverse result, we obtain: 

(1/1.6190763981591052473835)^1/64 

Input interpretation: 

 
 
Result: 
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0.99249927... result very near to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 (see 
Appendix) 

 

The two results obtained 0.9921358035… and 0.99249927..., are very similar. This 
means that the two values 1.6574794945737…. and 1.61907639… belong to the 
same interval, which could be 1.6-1.675 (so-called “golden numbers”. M. Nardelli) 
 

 

Performing the 64th root of the difference between the results of the two expressions, 
we obtain: 

[(((2+sqrt(5)+sqrt((15-6*sqrt(5))))))/2 - ((((sqrt(5)-2+((sqrt((13-
4*sqrt(5))))+sqrt(((50+12*sqrt(5)-2*sqrt((65-20*sqrt(5)))))))))))/4]^1/64 

Input: 

 
 
Result: 

 
Decimal approximation: 

 
0.96813099… result that is equal to the spectral index ns  
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Alternate forms: 

 

 

 
 

And: 

 

[(((2+sqrt(5)+sqrt((15-6*sqrt(5))))))/2 - ((((sqrt(5)-2+((sqrt((13-
4*sqrt(5))))+sqrt(((50+12*sqrt(5)-2*sqrt((65-20*sqrt(5)))))))))))/4]^1/(89+55+21) 

Where 89, 55 and 21 are Fibonacci numbers 

Input: 

 
 
Result: 
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Decimal approximation: 

 
0.987516007…. result very near to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 (see 
Appendix) 

 

Alternate forms: 

 

 

 
 

We have that: 

 

 

x(95/2)-x(95/3) = 16 
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Input: 

 
 
Result: 

 
Plot: 

 
Alternate form: 

 
 
 
Solution: 

 
1.0105 

 

1.0105((n+4)/6)- 1.0105((n+3)/6) + 1.0105((n+2)/6) - 1.0105(n/2) + 1.0105(n/3)   

Input interpretation: 
 

 
 
Result: 
 

 
 
Values: 
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Alternate form: 

 
0.50525 

 
Property as a function: 

Parity 

 
 
Indefinite integral: 
 

 
 
Global maximum: 

 
 
Global minimum: 
 

 
 
Limit: 
 

 
 
Definite integral after subtraction of diverging parts: 
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1.0105((0.50525+4)/6)- 1.0105((0.50525+3)/6) + 1.0105((0.50525+2)/6) - 
1.0105(0.50525/2) + 1.0105(0.50525/3)   

Input interpretation: 
 

 
 
Result: 

 
0.50525 

(0.50525)^1/64 

Input: 
 

 
 
 
 
Result: 
 

 
0.98938948…. result very near to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 (see 
Appendix) 

 

1.0105*((sqrt(0.50525+1)+sqrt(0.50525))) 

Input interpretation: 
 

 
 
Result: 
 

 
1.95804…  

1.0105*sqrt(4*0.50525+2) 
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Input interpretation: 

 
 
Result: 

 
2.02630… 

Note that: 1.95804 ≈ 2.02630… where 1.95804 is a result practically near to the mean 
value 1.962 * 1019 of DM particle 

 

1.0105*(1/2+sqrt(0.50525+2/4)) = 1.0105*(((1/2+sqrt(0.50525+1/2)))) 

Input interpretation: 
 

 
 
Result: 
 

 
 

 

 

1.0105*(((1/2+sqrt(0.50525+1/2)))) 

 

Input interpretation: 

 
 
Result: 

 
1.51839909… 

 

1/((((1.0105*(((1/2+sqrt(0.50525+1/2))))))) 

 

Input interpretation: 
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Result: 
 

 
0.65858838… 

 

1/((((1.0105*(((1/2+sqrt(0.50525+1/2)))))))^1/32 

 

Input interpretation: 
 

 
 
Result: 
 

 
0.987033037…. result very near to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 (see 
Appendix) 

 

 

We have that: 

 

 
 

(2)^1/3 = 5/4(1+24/1000)^1/3 

 

Input: 
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Result: 

 
1.259921049… 

 
 

 

5/4(1+24/1000)^1/3 

 

Input: 
 

 
 
Result: 
 

 
Decimal approximation: 
 

 
1.259921049… 

 

63/50(1+189/1000000)^-(1/3) 

 

Input: 

 
 
Result: 
 

 
 
Decimal approximation: 
 

 
1.25992063 
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Alternate form: 
 

 
 

Note that: 1.259921049… ≈ 1.25992063… 

 

 

(((5/4(1+24/1000)^1/3)))/2 

 

Input: 
 

 
 
Result: 
 

 
 
Decimal approximation: 
 

 
0.629960524… 

 
 
Alternate form: 
 

 
 

 

((((((5/4(1+24/1000)^1/3)))/2)))^1/32 

 

Input: 
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Result: 
 

 
 
Decimal approximation: 
 

 
0.9856631986… result very near to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 (see 
Appendix) 

 
Alternate form: 
 

 
 

From: 

 

 
We obtain: 

 

1/4+1/(4sqrt(2)) ln (1+sqrt(2)) - Pi/(8sqrt(2)) 

 

Input: 

 

 
 
Exact result: 
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Decimal approximation: 

 
0.128126126… 
 
Alternate forms: 

 

 

 

 
 
Alternative representations: 

 

 

 
 

 
Series representations: 
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Integral representations: 

 

 
 

 

((((1/4+1/(4sqrt(2)) ln (1+sqrt(2)) - Pi/(8sqrt(2))))))^1/64 

 

Input: 

 

 
 
Exact result: 

 
Decimal approximation: 

 
0.968404589…. result very near to the spectral index ns and to the mesonic Regge 
slope (see Appendix) 

 

Alternate forms: 
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All 64th roots of 1/4 - π/(8 sqrt(2)) + log(1 + sqrt(2))/(4 sqrt(2)): 
 

 

 

 

 

 
 

Alternative representations: 

 

 

 
 
 
Series representations: 
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Integral representations: 

 

 
 

 

 

log base 0.96840458951653476 ((((1/4+1/(4sqrt(2)) ln (1+sqrt(2)) - Pi/(8sqrt(2)))))) 

 

Input interpretation: 

 
 

 
Result: 

 
64 (see Appendix) 

 
 
Alternative representations: 
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Series representations: 
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Integral representations: 

 

 

 
 

 

 

Now, from the “Manuscript Book 2 of Srinivasa Ramanujan”, we have that 

 

 

For a = 3 

 (sqrt(12-7)-1)/6+2/3*sqrt(12+sqrt(12-7))*sin(1/3*tan^-1(((1+2*sqrt(12-
7))/(3*sqrt3))) 

Input: 

 

 

 
Exact Result: 

 

Decimal approximation: 
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0.8779621799… 

Alternate forms: 

 

 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
 
Integral representations: 
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(sqrt(12-7)-1)/6+2/3*sqrt(12+sqrt(12-7))*sin(Pi/3-1/3*tan^-1(((1+2*sqrt(12-
7))/(3*sqrt3))) 

Input: 

 

 

Exact Result: 

 

Decimal approximation: 

 

1.96925421924…. result practically near to the mean value 1.962 * 1019 of DM 
particle 

Alternate forms: 
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Addition formulas: 

 

 

 
 
Alternative representations: 
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Series representations: 

 

 

 

 

 
 
Integral representations: 
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And, from this formula, we obtain: 

 

(1-sqrt(12-7))/6)+2/3*sqrt(12+sqrt(12-7))*sin(Pi/3+1/3*tan^-1(((1+2*sqrt(12-
7))/(3*sqrt3))) 

Input: 

 

 

Exact Result: 

 

Decimal approximation: 

 

2.2291824104… 

Alternate forms: 



88 
 

 

 

 

 
Addition formulas: 

 

 

 
 
Alternative representations: 
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Series representations: 
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Integral representations: 
 

 

 

 

 

 

 

Now, we have: 

 

(1+sqrt(12-7))/6)+2/3*sqrt(12-sqrt(12-7))*sin(1/3*tan^-1(((2*sqrt(12-7)-
1))/(3*sqrt3))) 

Input: 
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Exact Result: 

 

Decimal approximation: 

 

0.945763722… 

Alternate forms: 

 

 

 

 
 
Alternative representations: 
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Series representations: 

 

 

 

 
 
Integral representations: 
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Dividing the four results obtained, and multiplying by 6, we obtain: 

6(1/0.8779621799993875 *1/ 1.969254219241230305  *1/ 2.2291824104907230 *1/ 
0.9457637221963984) 

Input interpretation: 

 
 
Result: 

 

1.6460590041.... ≈ ζ(2) = = 1.644934 … 

And: 

2Pi*0.97004937(1/0.8779621799993875 *1/ 1.969254219241230305  *1/ 
2.2291824104907230 *1/ 0.9457637221963984) 

Where 0.97004937 * (1/0.8779621799993875 *1/ 1.969254219241230305  *1/ 
2.2291824104907230 *1/ 0.9457637221963984) = 0.26612641665... is the radius of 
a circumference 

Input interpretation: 
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Result: 

 

1.6721216… result very near to the proton mass  

 
Alternative representations: 

 

 

 

 
 
Series representations: 
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Integral representations: 

 

 

 

 

 

From the following algebraic sums, we obtain: 

1/(0.8779621799993875 +  1.969254219241230305  -  2.2291824104907230 + 
0.9457637221963984) 

Input interpretation: 

 
 
Result: 

 
0.63946889... 
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And: 

 

(-0.8779621799993875 + 1.969254219241230305 + 2.2291824104907230 - 
0.9457637221963984) 

Input interpretation: 

 
 
Result: 

 
2.3747107... 

 

(0.8779621799993875 + 1.969254219241230305 - 2.2291824104907230 + 
0.9457637221963984) 

Input interpretation: 

 
 
Result: 

 
1.5637977109... 

 

From the following difference between  2.3747107... and 1.5637977109..., multiplied 
by 2, we obtain: 

2(2.374710727536167405 - 1.563797710946293205) 

Input interpretation: 
 

 
Result: 

 
1.621826033... 

And from the mean of the above results, we obtain: 

1/2(2.374710727536167405 + 1.563797710946293205) 
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Input interpretation: 

 
 
Result: 

 
1.96925421... result equal to the solution of a previous formula and practically near to 
the mean value 1.962 * 1019 of DM particle 

 

(Pi*1/0.98593794)*1/1.969254219241230305 

Input interpretation: 

 

 
Result: 

 

1.6180745… 

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

 

 

 

 
 
Integral representations: 

 

 

 

 

In conclusion, we can to obtain a result very near to the dilaton value from the 
following equation, containing 1.96925421... and the golden ratio: 

(Pi*1/x)*1/1.969254219241230305 = 1.61803398 

Input interpretation: 

 
 
Result: 

 
Plot: 
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Alternate form assuming x is real: 

 
Alternate form assuming x is positive: 

 
Solution: 

 
0.985963 result that is an excellent approximation to the dilaton value 
𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 very near also to the result of the following Rogers-
Ramanujan continued fraction: 

 

 

Thus, utilizing the previous formula, 

 

with 𝜋 and 𝜙, we obtain: 

(Pi*1/x)*1/(((((sqrt(12-7)-1)/6+2/3*sqrt(12+sqrt(12-7))*sin(Pi/3-1/3*tan^-
1(((1+2*sqrt(12-7))/(3*sqrt3)))))))) = 1.61803398 

Input interpretation: 
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Result: 

 

Plot: 

 

Alternate forms: 

 

 

 

Solution: 

 

0.985963 as above 

 

We have also: 
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((1+sqrt(12-7))/6)+2/3*sqrt(12-sqrt(12-7))*sin((((Pi/3-1/3*tan^-1(((2*sqrt(12-7)-
1))/(3*sqrt3)))))) 

Input: 

 

 

 
Exact Result: 

 

Decimal approximation: 

 

2.10553098177…. 
 
Alternate forms: 
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Addition formula: 

 

 

And: 

 

(-(1+sqrt(12-7))/6)+2/3*sqrt(12-sqrt(12-7))*sin((((Pi/3-1/3*tan^-1(((2*sqrt(12-7)-
1))/(3*sqrt3)))))) 

Input: 

 

 

 
Exact Result: 

 

Decimal approximation: 

 

1.02684165594395….. 
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Alternate forms: 

 

 

 

 

 
Addition formula: 

 

 

 

From the two results, we obtain: 

1/(((Pi *1/(2.105530981777213 *1/ 1.02684165594395))) 

Input interpretation: 

 

 
Result: 

 

0.6526919932…. 
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Alternative representations: 

 

 

 

 
 
Series representations: 

 

 

 

 
 
Integral representations: 
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From the all six results, from the sign of the following formula 

 

we obtain: 

(2.105530981777213 -1.02684165594395 + 0.8779621799993875 + 
1.969254219241230305 - 2.2291824104907230 +  0.9457637221963984) 

Input interpretation: 

 
 
Result: 

 
Repeating decimal: 

 
2.6424870.... 

Performing the square root, we obtain: 

sqrt(2.10553098 -1.02684165 + 0.87796217 + 1.96925421 - 2.22918241 +  
0.94576372) 

Input interpretation: 

 
 
Result: 

 
1.625572828267..... 

And performing the 64th root of the inverse the above expression, we obtain: 

1/(2.10553098 -1.02684165 + 0.87796217 + 1.96925421 - 2.22918241 +  
0.94576372)^1/64 

Input interpretation: 
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Result: 

 
0.9849315494 result that is an excellent approximation to the dilaton value 
𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 very near also to the result of the following Rogers-
Ramanujan continued fraction: 

 

 

Furthermore, we have also the following result: 

(2.10553098 +1.02684165 + 0.87796217 + 1.96925421 + 2.22918241 +  
0.94576372)^5+(144*64)-16 

Input interpretation: 

 
 
Result: 

 
73495.633589... 

 

Thence, we have the following mathematical connections: 

 

= 73495.633589 ⇒ 
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⇒ −3927 + 2

⎝

⎜
⎛ +

⎠

⎟
⎞

= 

 

                      
     
                     = 73490.8437525.... ⇒ 
 
 

⇒ 𝐴(𝑟) ×
1

𝐵(𝑟)
−

1

𝜙(𝑟)
×

1

𝑒Λ( )
⇒ 

 

⇒ = 

               =   
 
               =  73491.7883254... ⇒ 
 
 

⎝

⎜
⎛

⎠

⎟
⎞

/ 

 

       /(26 × 4) −24  = = 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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Appendix  

 

Table of connection between the physical and mathematical constants and the very 
closed approximations to the dilaton value.  

Table 1 

Elementary charge = 1.602176 1 / (1,602176)1/64  =  0,992662013  
 

Golden ratio = 1.61803398 1 / (1,61803398)1/64  = 0,992509261 
ζ(2) = 1.644934 1 / (1,644934)1/64  = 0,992253592 

𝑸 = 𝑮𝟓𝟎𝟓/𝑮𝟏𝟎𝟏/𝟓
𝟑𝟏𝟒

 = 1.65578 1 / (1,65578)1/64  = 0,992151706 

Proton mass = 1.672621 1 / (1,672621)1/64  = 0,991994840 
Neutron mass = 1.674927 1 / (1,674927)1/64  = 0,991973486 

 
 

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

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 
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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: 
 

            
 

       
  
 

              
 
 
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. 
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For 
 
exp((-Pi*sqrt(18))   we obtain: 
 
Input: 

 

 
Exact result: 

 

Decimal approximation: 

 

1.6272016… * 10-6 
 
Property: 

 

 
Series representations: 

 

 

 

 
Now, we have the following calculations: 
 
 

                                             𝑒 = 4096𝑒 √   
 
 

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

 
 

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

                       ln 𝑒 √ = −13.328648814475 = −𝜋√18  

 
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: 
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0.00666501785… 

 
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: 

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