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We want to highlight that the development of the various equations was carried 
out according an our possible logical and original interpretation 
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From: 
 
A. A. Karatsuba, On zeros of certain Dirichlet series, 
Sovrem. Probl. Mat., 2016, Issue 23, 12–16 
DOI: https://doi.org/10.4213/spm57 
 
 

We have that: 

 

[sqrt(((10-2sqrt(5))))-2] / ((((sqrt(5))-1))) 

Input: 

 
 
Decimal approximation: 

 
0.28407904384… 
 
Alternate forms: 

 
  

 

 
  

Minimal polynomial: 
 

 

We have that 
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For s = 2 and n = 2 

 

 

 

we obtain: 

(1-i*0.28407904384)/2*((((2^-2)*i))) + (1+i*0.28407904384)/2*(((((2^-2)*i)))) 

Input interpretation: 

 

 
 
Result: 

 
0.25i = f(s) 
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(5/Pi) * gamma(3/2) * 0.25i 

Input: 

 

 
 

 
Result: 

 
0.352618…i = g(s) 

 
Polar coordinates: 

 
 
Alternative representations: 

 
  

 
  

 

 
 
 

 
 
Series representations: 

 
  
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Integral representations: 

 
  

 
  

 

 
 
 
 
From  f(s) + g(s), we obtain: 
 
0.25i + ((((5/Pi) * gamma(3/2) * 0.25i))) 
 
Input: 

 

 
 

 
Result: 

 
0.602618…i 

 

Polar coordinates: 
 

 
Alternative representations: 

 
  

 
  
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Series representations: 

 
  

 

 
 
 
Integral representations: 

 
  

 
  
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and: 
 
-1/((((((0.25i + ((((5/Pi) * gamma(3/2) * 0.25i))))))))) 
 
Input: 

 

 
 

 
Result: 

 
1.65942…i 

 
Polar coordinates: 

 
 
Alternative representations: 

 
  

 
  

 

 
 
 
 
 

  
Series representations: 

 
  
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Integral representations: 

 
  

 

 
 
 
(((((((1728)^1/3)))/10^3)))i-1/((((((0.25i + ((((5/Pi) * gamma(3/2) * 0.25i))))))))) 
 
Where 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 

 
 
Input: 

 

 
 

 
Result: 

 
1.67142…i 
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Polar coordinates: 
 

 
 
Alternative representations: 

 
  

 
  

 

 
 
 

 
 
Series representations: 

 
  
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Integral representations: 

 
  

 
  

 

 
 
 
 
 
 
For k = 5 and 0.5 mod 5 = 0.5 = χ 
 

 
 
((((0.5(1)-0.5(-1))))/2 
 
Input: 

 
 
Result: 

 
0.5 = a 
 
 
((((2^-2)*i))) = L(s, χ) 
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(Pi/5)^-1.25 * gamma(((2+0.5)/2))) * ((((2^-2)*i))) 
 
Input: 

 

 
 

 
Result: 

 
0.405076…i 

 
Polar coordinates: 

 
 
Alternative representations: 

 
  

 
  

 

 
 
 
Series representations: 

 
  
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Integral representations: 

 
  

 
  

 

 
 
 
 
 
 
and: 
 
4(89+55)/144 (((((Pi/5)^-1.25 * gamma(((2+0.5)/2))) * ((((2^-2)*i)))))) 
 
Input: 

 

 
 

 
 
Result: 

 
1.62030…i 

 
Polar coordinates: 
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Alternative representations: 

 
  

 
  

 

 
 
 
Series representations: 

 
  

 

 
 
 
Integral representations: 

 
  

 
  
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or: 
 
Pi(8+34+55+89)*1/144 (((((Pi/5)^-1.25 * gamma(((2+0.5)/2))) * ((((2^-2)*i)))))) 
 
Input: 

 

 
 

 
 
Result: 

 
1.64375…i 
 
 
Polar coordinates: 

 

1.64375  ≈ ζ(2) = 
గమ

଺
= 1.644934 … 

 
 
Alternative representations: 

 
  

 
  
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Series representations: 

 
  

 

 
 
 
Integral representations: 

 
  

 
  

 

 
 
 
(55/10^3-2/10^3)i-8/10^3i+Pi(1+5+89*2)/144 (((((Pi/5)^-1.25 * gamma(((2+0.5)/2))) 
* ((((2^-2)*i)))))) 
 
Input: 
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Result: 

 
1.67107832…i 

 
Polar coordinates: 

 
 
Alternative representations: 

 
  

 
  

 

 
 
 
Series representations: 

 
  

 

 
 
 
 
 



18 
 

Integral representations: 

 
  

 
  

 

 
 
 
 
-8/10^3i+Pi(1+5+89*2)/144 (((((Pi/5)^-1.25 * gamma(((2+0.5)/2))) * ((((2^-2)*i)))))) 
 
Input: 

 

 
 

 
 
 
 
 
Result: 

 
1.61807832…i 

 
Polar coordinates: 

 
1.61808  result that is a very good approximation to the value of the golden ratio 
1.618033988749... 
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Alternative representations: 

 
  

 
  

 

 
 
 
Series representations: 

 
  

 

 
 
 
Integral representations: 

 
  

 
  
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(21/10^3-3/10^3)i+Pi(1+5+89*2)/144 (((((Pi/5)^-1.25 * gamma(((2+0.5)/2))) * 
((((2^-2)*i)))))) 
 
Input: 

 

 
 

 
 
Result: 

 
1.64408…i 

 
Polar coordinates: 

 

1.64408 ≈ ζ(2) = 
గమ

଺
= 1.644934 … 

 

Alternative representations: 

 
  

 
  
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Series representations: 

 
  

 

 
 
 
Integral representations: 

 
  

 
  
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From 
 

 
 

 

 
 
we obtain:  
 
2^-2 * ((((([sqrt(((10-2sqrt(5))))-2] *1/ ((((sqrt(5))-1)))))) 

Input: 

 
 
Result: 

 
Decimal approximation: 

 
0.07101976… 
 
Alternate forms: 

 
  

 
  

 
  

Minimal polynomial: 
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and: 
 
sqrt((((((colog((((((2^-2 * ((((([sqrt(((10-2sqrt(5))))-2] *1/ ((((sqrt(5))-
1)))))))))))))))))))) 
 
Input: 

 

 
 
Exact result: 

 
 
Decimal approximation: 

 
1.62628322… 
 
Property: 

 
 
 
(34+8+3)/10^3+sqrt((((((colog((((((2^-2 * ((((([sqrt(((10-2sqrt(5))))-2] *1/ 
((((sqrt(5))-1)))))))))))))))))))) 
 
Input: 

 

 
 
Exact result: 
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Decimal approximation: 

 
1.67128322… 
 
Property: 

 
 
 
Alternate forms: 

 
  

 
  

 
 
Alternative representations: 

 
  

 
  

 

 
 

 
 
 



25 
 

 
 
Series representations: 

 
  

 
  

 

 
 

 
 
Integral representation: 
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-8/10^3+sqrt((((((colog((((((2^-2 * ((((([sqrt(((10-2sqrt(5))))-2] *1/ ((((sqrt(5))-
1)))))))))))))))))))) 
 
Input: 

 

 
 
Exact result: 

 
 
Decimal approximation: 

 
1.61828322…. result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 
 
 
Property: 

 
 
 
Alternate forms: 

 
  

 
  
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Alternative representations: 

 
  

 
  

 

 
 
 
 

 
Series representations: 

 
  

 
  
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Integral representation: 

 
 
 
 
 
Thence: 
 
Z(t) = exp(i*1.7917594692) zeta(1/2+3i) 
 
 
Input interpretation: 

 

 

 

 
Result: 

 

Polar coordinates: 
 

0.538547… 
 
Note that 0.538547*3 = 1.615641, result very near to the value of golden ratio 
 
and: 
 
Result: 

 
0.25i = f(s) 
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We have that: 
 
A. A. Karatsuba, On zeros of certain Dirichlet series, 
Sovrem. Probl. Mat., 2016, Issue 23, 12–16 
DOI: https://doi.org/10.4213/spm57 
 
From: 
 

 
 

 
where:   
 
0.53854713854 * (0.25i)^2   
 
Input interpretation: 

 

 
 
Result: 

 
-0.03365919615875 
 
 
 
integrate [0.53854713854]x x,[3, 5] 
 
 

 
17.592539859 
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Visual representation of the integral: 

 
 
 
((((integrate [0.53854713854]x x,[3, 5]))))^1/6 
 
Input interpretation: 

 

 
Result: 

 

1.61270434959  result that is a good approximation to the value of the golden ratio 
1.618033988749... 
 

Computation result: 

 

 

((((integrate [0.53854713854]x x,[3, 5]))))^1/(24^2/10^2) 

Input interpretation: 

 

 
Result: 

 

1.64514003871 ≈ ζ(2) = 
గమ

଺
= 1.644934 … 
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Computation result: 

 

 

 
sqrt(((((1/(2Pi) ((((integrate [0.53854713854]x x,[3, 5]))))))))) 
 

Input interpretation: 

 
 
Result: 

 
1.67330202895 

 
Computation result: 

 
 

-2/10^3+(((((sqrt(((((1/(2Pi) ((((integrate [0.53854713854]x x,[3, 5])))))))))))))) 

Input interpretation: 

 
 
Result: 

 
1.67130202895 

 
Computation result: 

 
 

-55/10^3+(((((sqrt(((((1/(2Pi) ((((integrate [0.53854713854]x x,[3, 5])))))))))))))) 

Input interpretation: 
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Result: 

 
1.61830202895  result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 
 

 
Computation result: 

 
 

 

-1/(((0.53854713854 * (0.25i)^2)))   

Input interpretation: 

 

 
 
 
Result: 

 
29.7095627… 
 
 
 
((((integate (((0.53854713854 * (0.25i)^2)))x,  [3, 13]))))^1/2   
 
Input interpretation: 

 

 
 
Result: 

 
 
Computation result: 
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Alternate form: 
 

1.64096i ≈ ζ(2) = 
గమ

଺
= 1.644934 … (with imaginary unit) 

 
 
 
(34/10^3-3/10^3)i+((((integate (((0.53854713854 * (0.25i)^2)))x,  [3, 13]))))^1/2 

Input interpretation: 

 

 
 
Result: 

 
 
Computation result: 

 
 
Alternate form: 

 
1.67196i 

 

(-55/10^3-2/10^3+34/10^3)i+((((integate (((0.53854713854 * (0.25i)^2)))x,  [3, 
13]))))^1/2   

Input interpretation: 

 

 

 
Result: 

 

Computation result: 
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Alternate form: 
 

1.61796i  result that is a very good approximation to the value of the golden ratio 
1.618033988749... with imaginary unit 
 

 

Now, from the sum of I1 and I2 , we obtain: 

2* integrate [0.53854713854]x x,[3, 5] 

Definite integral: 

 
35.1851 

 

and: 

((((((2* integrate [0.53854713854]x x,[3, 5]))))))^1/7 

Input interpretation: 

 
 
Result: 

 
1.66306170311  result very near to the 14th root of the following Ramanujan’s class 

invariant 𝑄 = ൫𝐺ହ଴ହ/𝐺ଵ଴ଵ/ହ൯
ଷ
 = 1164.2696  i.e. 1.65578... 

 

 
Computation result: 

 
 

8/10^3+((((((2* integrate [0.53854713854]x x,[3, 5]))))))^1/7 

Input interpretation: 
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Result: 

 
1.67106170311 

 

Computation result: 

 
 

-(21/10^3-3/10^3)+((((((2* integrate [0.53854713854]x x,[3, 5]))))))^1/7 

Input interpretation: 

 
 
Result: 

 

1.64506170311 ≈ ζ(2) = 
గమ

଺
= 1.644934 … 

 

 
Computation result: 

 
 

-(34/10^3+8/10^3+3/10^3)+((((((2* integrate [0.53854713854]x x,[3, 5]))))))^1/7 

Input interpretation: 

 
 
Result: 

 
1.61806170311  result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 
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Computation result: 

 
 

 

D-BRANES (Dirichlet boundary conditions) 

 

 

From: 

STRING THEORY VOLUME II - Superstring Theory and Beyond 
JOSEPH POLCHINSKI 
Institute for Theoretical Physics - University of California at Santa Barbara 
© Cambridge University Press 2001, 2005 

 

 

 

 

 

 

 

We have that: 
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We observe the following possible mathematical connection, between the following 
integrals concerning the Dirichlet series and the integrals of the eq. (13.2.4): 
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 From the sum of I1 and I2 , we obtain: 

න |𝑍(𝑢)|𝑑𝑢
௧ାℎ

௧

+ න |𝑍(𝑢)|𝑑𝑢
௧ାℎ

௧

= 35.1851 

Thence: 

න |𝑍(𝑢)|𝑑𝑢
௧ାℎ

௧

= 35.1851 − න |𝑍(𝑢)|𝑑𝑢
௧ାℎ

௧

 

But: 

න |𝑍(𝑢)|𝑑𝑢 = 17.592539859
௧ାℎ

௧

 

 

Thence: 

 

න |𝑍(𝑢)|𝑑𝑢
௧ାℎ

௧

= 35.1851 − 17.592539859 = 17.592560141 

 

This is a possible solution to the eq. (13.2.4). Dividing by 48, i.e. 32 + 16, that are the 
spacetime supersymmetries, we obtain: 
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sqrt((((((((48/((((((-17.592539859+[((((((2* integrate [0.53854713854]x x,[3, 
5]))))))])))))))))))))) 

Input interpretation: 

 

 
Result: 

 

1.6517957595  result very near to the 14th root of the following Ramanujan’s class 

invariant 𝑄 = ൫𝐺ହ଴ହ/𝐺ଵ଴ଵ/ହ൯
ଷ
 = 1164.2696  i.e. 1.65578... 

 

Computation result: 

 

 

and: 

2sqrt((((((((6*sqrt((((((((48/((((((-17.592539859+[((((((2* integrate 
[0.53854713854]x x,[3, 5]))))))])))))))))))))))))))))) 

Input interpretation: 

 
 
Result: 

 
 

Computation result: 

 
6.2962765368 ≈ 2𝜋𝑟, where r : 
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Input interpretation: 

 
Result: 

 
1.00208353390 

Possible closed form: 
 

 
 
 
We have that: 
 
1/1.00208353390 
 
Input interpretation: 

 
 
Result: 

 
0.99792079818… 
 
 

Note that, this result is an excellent approximation to the result of the following 
wonderful Ramanujan formula, that link 𝜋, 𝑒 and 𝜙: 
 

 

 

   = 

   ≈  
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  ≈  

In conclusion, we obtain: 

                               ⇒ 

⇒ න |𝑍(𝑢)|𝑑𝑢
௧ାℎ

௧

= 35.1851 − න |𝑍(𝑢)|𝑑𝑢
௧ାℎ

௧

 

න |𝑍(𝑢)|𝑑𝑢
௧ାℎ

௧

= 35.1851 − 17.592539859 = 17.592560141 

From the result, dividing by 48 and computing the square root, we obtain: 

ඨ48/ න |𝑍(𝑢)|𝑑𝑢
௧ାℎ

௧

= 48/ ቆ35.1851 − න |𝑍(𝑢)|𝑑𝑢
௧ାℎ

௧

ቇ = 1.6517957595 

 

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

𝑄 = ൫𝐺ହ଴ହ/𝐺ଵ଴ଵ/ହ൯
ଷ
 = 1164.2696  i.e. 1.65578... 

 

 

We also obtain: 

21/10^3+sqrt((((((((48/((((((-17.592539859+[((((((2* integrate [0.53854713854]x 
x,[3, 5]))))))])))))))))))))) 

Input interpretation: 

 
 
Result: 

 
1.6727957595 
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Computation result: 

 
 

and: 

[(((-34-8-5-2))/10^3)]+sqrt((((((((48/((((((-17.592539859+[((((((2* integrate 
[0.53854713854]x x,[3, 5]))))))])))))))))))))) 

Input interpretation: 

 

 
Result: 

 

1.6027957595 

 
Computation result: 

 

 

 

From: 

A. A. Karatsuba, Euler and Number Theory, Sovrem. 
Probl. Mat., 2008, Issue 11, 19–37 
DOI: https://doi.org/10.4213/spm21 

 

N = 21,    p1 = 3  p2 = 5  p3 = 13 
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We obtain: 

 

((((21^2*2))) / ((((2(ln21)^3)))) 

Input: 

 

 

 
Exact result: 

 

Decimal approximation: 

 

15.6271957… 
 
Property: 

 

  
Alternate form: 
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Alternative representations: 

 

  

 

  

 

 

 

 
 
Series representations: 

 

  

 

  

 

 

 

 
 
Integral representations: 
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  

 

 

 
and: 
 

1/(3Pi) ((((21^2*2))) / ((((2(ln21)^3)))) 

Input: 

 

 

 
Exact result: 

 

Decimal approximation: 

 

1.65809696…. result very near to the 14th root of the following Ramanujan’s class 

invariant 𝑄 = ൫𝐺ହ଴ହ/𝐺ଵ଴ଵ/ହ൯
ଷ
 = 1164.2696  i.e. 1.65578... 

 
 
Alternate form: 

 

 
 
Alternative representations: 
 

 

  
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  

 

 

 

 
 
Series representations: 

 

  

 

  

 

 

 

 
 
 
 
Integral representations: 

 

  
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13/10^3+1/(3Pi) ((((21^2*2))) / ((((2(ln21)^3)))) 

Input: 

 

 

 
Exact result: 

 

Decimal approximation: 

 

1.67109696… 
 
Alternate forms: 

 

  

 

 

 
 
 
Alternative representations: 

 

  
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  

 

 

 

 
 
Series representations: 

 

  

 

  

 

 

 

 
 
 
Integral representations: 

 

  
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-(13/10^3+1/10^3)+ 1/(3Pi) ((((21^2*2))) / ((((2(ln21)^3)))) 
 
Input: 

 

 

 
Exact result: 

 

Decimal approximation: 

 

1.64409696 ≈ ζ(2) = 
గమ

଺
= 1.644934 … 

 
 
Alternate forms: 

 

  

 

 

 
 
 
Alternative representations: 

 

  
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  

 

 

 

 
 
Series representations: 

 

  

 

  

 

 

 

 
 
 
Integral representations: 

 

  



51 
 

 

 

 
 
-(34/10^3+5/10^3+1/10^3)+ 1/(3Pi) ((((21^2*2))) / ((((2(ln21)^3)))) 
 
Input: 

 

 

 
Exact result: 

 

Decimal approximation: 

 

1.61809696…. result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 
 

Alternate forms: 

 

  

 

 

 
 
Alternative representations: 

 

  
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  

 

 

 

 
 
Series representations: 

 

  

 

  

 

 

 

 
 
 
Integral representations: 

 

  
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As: 
 

=  

=  

 

 

we have also that: 
 

 

 
 
Using special transformations, which later served to create the “circular method”, 
Hardy and Ramanujan found the asymptotic behaviour of the integral (13) 
corresponding to f (x) and, thus, found the asymptotic formula for p(n): 
 

 
 
With O = (ℼ2 / 6)4 and n = 1, we obtain: 
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e^((((Pi*(2/3)^(1/2)*(1-1/24)^(1/2))))) / ((4sqrt(3) * (1-1/24))) * 
(1+(Pi^2/(6))^4(1/(1-1/24)^(1/2))) 
 
Input: 

 

 
Exact result: 

 

Decimal approximation: 
 

 

15.7309041795… a result very near to the previous 15.6271957...  
 
We note that 15,627195 + 15,730904 =  31,358099  and  31,358099 ÷ 2 =  15,6790495 
that is an excellent approximation to the black hole entropy value 15.6730. 
Furthermore, 15.7309041798... is very near to the black hole entropy value 15.8174. 
The mean between the two entropies is 15.7452 
 
Alternate forms: 
 

 

 

  
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Series representations: 
 

 

  

 

  

 

 

 

 

 

 

Now, we have also that: 
 
-288+3+e^((((Pi*(2/3)^(1/2)*(1-1/24)^(1/2))))) / ((4sqrt(3) * (1-1/24))) * 
(1+(Pi^2/(6))^14(1/(1-1/24)^(1/2))) 
 
Input: 
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Exact result: 

 

Decimal approximation: 
 

 

1729.3586386… 
 
This result is very near to the mass of candidate glueball f0(1710) scalar meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. The number 1728 is one less than the Hardy–Ramanujan number 1729  
(taxicab number) 

 
 
Alternate forms: 
 

 

  

 

  

 

 
Series representations: 
 

 

  
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  

 

 

and: 

 

((((((-288+3+e^((((Pi*(2/3)^(1/2)*(1-1/24)^(1/2))))) / ((4sqrt(3) * (1-1/24))) * 
(1+(Pi^2/(6))^14(1/(1-1/24)^(1/2)))))))))^1/15 

 

Input: 

 

 
Exact result: 

 

Decimal approximation: 

 

1.6438379578…. ≈ ζ(2) = 
గమ

଺
= 1.644934 … 
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Alternate forms: 

 

  

 

 

 
All 15th roots of 2/23 sqrt(3) e^((sqrt(23) π)/6) (1 + π^28/(6530347008 
sqrt(138))) - 285: 
 

 Polar form 

 

  

 

  

 

  

 

  
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Series representations: 
 

 

  

 

  
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Integral representation: 

 

 

 

 

 

(((21+5+2)/10^3))+((((((-288+3+e^((((Pi*(2/3)^(1/2)*(1-1/24)^(1/2))))) / ((4sqrt(3) * 
(1-1/24))) * (1+(Pi^2/(6))^14(1/(1-1/24)^(1/2)))))))))^1/15 
 
Input: 

 

 
Exact result: 

 

Decimal approximation: 

 

1.6718379578… 

 
Alternate forms: 
 

 

  
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Series representations: 
 

 

  

 

  
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and, in conclusion: 

(((-21-4)/10^3))+((((((-288+3+e^((((Pi*(2/3)^(1/2)*(1-1/24)^(1/2))))) / ((4sqrt(3) * 
(1-1/24))) * (1+(Pi^2/(6))^14(1/(1-1/24)^(1/2)))))))))^1/15 

Input: 

 

 
Exact result: 

 

Decimal approximation: 

 

1.6188379578…. result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 
 
 
 
Alternate forms: 
 

 

  
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Series representations: 
 

 

 

 

  
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Inserting the value of the entropy 15.7309041795 in the Hawking radiation 
calculator, we obtain the mass, the radius and the temperature: 
 
 
 
Mass = 3.695563e-8 
 
Radius = 5.487362e-35 
 
Temperature = 3.320748e+30 
 
From the Ramanujan-Nardelli mock formula, we obtain: 

sqrt[[[[1/(((((((4*1.962364415e+19)/(5*0.0864055^2)))*1/(3.695563e-8)* sqrt[[-
((((3.320748e+30 * 4*Pi*(5.487362e-35)^3-(5.487362e-35)^2))))) / ((6.67*10^-
11))]]]]] 
 
Input interpretation: 

 
 
Result: 
 

 
1.618249292…. 
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Observations 

We observe that there is a strong connection between the equations concerning the 
Dirichlet boundary conditions of the D-branes and the equations inherent to the 
Dirichlet series of the A. A. Karatsuba’s paper. Furthermore, we obtain: a) class 
invariant solutions, b) a circumference of radius 1.00208353390, whose reciprocal 
provides a value very close to that of the wonderful Ramanujan formula, that link π, e 
and ϕ, c) the values without exponent of the proton mass and of the elementary 
charge. We note that both the elementary charge and the class invariant type solution 
and the proton mass belong to the golden ratio range. It is possible to hypothesize, at 
least from the mathematical point of view, that the D-branes are circles of almost 
unitary radius, as they are subject to vibrations that slightly alter their shape, and are 
of the fermionic type 
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