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                                                          Abstract 

In this research thesis, we have described some new mathematical connections 
between Hardy and Ramanujan mathematics and some sectors of Particle Physics 
and a possible theoretical value of Dark Matter mass  
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From: 
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Thence: 
 

 

 
 
For x = 8, we have that: 
 
e^8 sin (e^8) 
Input: 

 
 
Decimal approximation: 
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1197.6385… result practically equal to the rest mass of Sigma baryon 1197.449 
 
Alternate form: 

 
 
Series representations: 
 

 

 

 

 

 

 

 

More information » 

  
Integral representations: 
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Furthermore, we have, calculating the eleventh root and multiplying by 1019 GeV: 

(((e^8 sin (e^8))))^1/11 * 10^19 GeV 
 
Input interpretation: 

 
 
Result: 

 
Unit conversions: 
 

 
1.9047930…* 1019GeV practically near to the mean value 1.962 * 1019 of DM 
particle that has a Planck scale mass: m ≈ 1019 GeV 
 
From  0.0814135 and 1.227343217 that are two Ramanujan mock theta functions, we 
obtain: 
 
 (1.9047930 + 0.0814135) / 1.227343217 = 1,6182975328 
 
 
Indeed: 
 
Input: 

 
 
Exact result: 

 
Decimal approximation: 
 

 
 
Series representations: 
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More information » 

 
Integral representations: 

 

 

 

 

 

 

 

 
And: 
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(((e^8 sin (e^8))))^1/14 
 
Input: 

 
 
Exact result: 

 
Decimal approximation: 
 

 
1.65912998…. is very near to the 14th root of the following Ramanujan’s class 

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

 

 

 

 

 

 

 

More information » 

 
Integral representations: 
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More information » 

 
 
We have also that: 

24^2 + e^8 sin (e^8) 

Input: 
 

 
Exact result: 

 
Decimal approximation: 
 

 
1773.6385…. result in the range of the mass of candidate “glueball” f0(1710) and the 
hypothetical mass of Gluino (“glueball” =1760 ± 15 MeV; gluino = 1785.16 GeV). 

 
Series representations: 
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More information » 

 
Integral representations: 

 

 

 

 

 

 

More information » 

And: 
 
(((24^2 + e^8 sin (e^8))))^1/15 
 
Input: 

 
 
Exact result: 

 
Decimal approximation: 
 

 

1.64661098…. ≈ ζ(2) = = 1.644934… 
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Series representations: 
 

 

 

 

 

 

More information » 

 
Integral representations: 

 

 

 

 

 

 

More information » 

 

Now, we have that: 
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Thence: 

 

 

We obtain for m = 2: 

gamma (3/2) / sqrt((((Pi* gamma ((2))) 

Input: 

 

 
 
Exact result: 

 
Decimal form: 

 
0.5 
Series representations: 
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More information » 

 
Integral representations: 
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For m =3: 

gamma (2) / sqrt((((Pi* gamma ((2.5)))) 

Input: 

 

 
 
Result: 
 

 
0.489336… 

Series representations: 
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More information » 

 
Integral representations: 
 

 

 

 

 

 

 

 

For m = 5: 

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

 

Input: 
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Exact result: 

 
Decimal approximation: 
 

 
0.618966229… result very near to the reciprocal of the golden ratio  
 
Property: 

 
 

Series representations: 
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More information » 

 
Integral representations: 
 

 

 

 

 

 

 

For m = 8: 

gamma (4.5) / sqrt((((Pi* gamma ((5))))) 

Input: 

 

 
Result: 
 

 
1.33956… 

Series representations: 
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More information » 

 
Integral representations: 
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For m = 13: 

gamma (7) / sqrt((((Pi* gamma ((7.5)))) 

Input: 

 

 
 
Result: 
 

 
9.39055… 

Series representations: 
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More information » 

 
Integral representations: 
 

 

 

 

 

 

More information » 

 
We note that the values of m: 2, 3, 5, 8 and 13 are all Fibonacci’s numbers. Now, we 
add the results obtained and carry out various calculations and observations on what 
we get. 
 
 
gamma (3/2) / sqrt((((Pi* gamma ((2))) + gamma (2) / sqrt((((Pi* gamma ((2.5))) + 

gamma (3) / sqrt((((Pi* gamma ((5/2)+1))) + gamma (4.5) / sqrt((((Pi* gamma ((5))) 

+ gamma (7) / sqrt((((Pi* gamma ((7.5))) 
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(0.5+0.489336+0.618966229+1.33956+9.39055) 

Input interpretation: 
 

 
Result: 

 
12.338412229 result that is very near to the black hole entropy 12.1904 that is the 
result of ln(196883) 

 

 
12.19036492…. 
 

 
 
We have that: 

(0.5+0.489336+0.618966229+1.33956+9.39055)^1/5 

Input interpretation: 

 
 
Result: 
 

 
1.652920... is very near to the 14th root of the following Ramanujan’s class invariant 

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

 

11 * (0.5+0.489336+0.618966229+1.33956+9.39055)^2 

Input interpretation: 
 

 
Result: 

 
1674.6005…. result very near to the rest mass of Omega baryon 1672.45 
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27*2 +11*(0.5+0.489336+0.618966229+1.33956+9.39055)^2 
 
Input interpretation: 

 
 
Result: 

 
 
Repeating decimal: 

 
1728.60057…. 
 
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 can to obtain, calculating the eleventh root and multiplying by 1019 GeV: 
 
(((((27*2 +11*(0.5+0.489336+0.618966229+1.33956+9.39055)^2)))))^1/11 * 10^19 
GeV 
 
Input interpretation: 

 
 
Result: 

 
1.969 * 1019GeV  practically near to the mean value 1.962 * 1019 of DM particle that 
has a Planck scale mass: m ≈ 1019 GeV 

 

From  0.0814135 and 1.227343217 that are two Ramanujan mock theta functions, we 
obtain: 
 
 (1.969 + 0.0814135) / 1.227343217 = 1.6706113429 result very near to the value of 
the formula:             

 

𝑚 = 2× 𝑚 = 1.6714213 × 10  gm              
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that is the holographic proton mass (N. Haramein) 
 

 

Unit conversions: 
 

 

 

 
3.155 * 109 J  
 

Now, we have that: 
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Thence: 
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For k = 2, a = 3, we obtain: 

(2*2)! / (((3(2^2-3^2) (4^2-3^2) (4*2^2-3^2))) 

Input: 

 

 
 
Exact result: 

 
Decimal approximation: 
 

 
-0.03265306… 
 
Series representation: 

 

 

More information » 

 
Integral representations: 
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More information » 

 
 
We note that: 
 
1.0061571663 * -1/2 * 10^2 * (2*2)! / (((3(2^2-3^2) (4^2-3^2) (4*2^2-3^2))) 
 
Where 1.0061571663 is a Ramanujan mock theta function 
 
Input interpretation: 

 

 
 
Result: 
 

 

1.64270557….. ≈ ζ(2) = = 1.644934… 

 
Series representation: 

 

 

More information » 

 
Integral representations: 
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And: 

((((-60* (2*2)! / (((3(2^2-3^2) (4^2-3^2) (4*2^2-3^2)))))))  * 10^19 GeV 

Input interpretation: 

 
 
Result: 

 
1.959 * 1019GeV  result practically near to the mean value 1.962 * 1019 of DM 
particle that has a Planck scale mass: m ≈ 1019 GeV. 

And, as previously:  

(1.959 + 0.0814135) / 1.227343217 = 1,66246366276 

 

Input: 

 

 
 
Exact result: 

 
Decimal approximation: 
 

 
1.95918367… 
 
Series representation: 
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More information » 

 
Integral representations: 

 

 

 

 

 

 

 

 
 
For k = 5 and a = 13, we obtain: 
 
(2*5)! / (((13(2^2-13^2) (4^2-13^2) (4*5^2-13^2))) 
 
Input: 

 

 
 
Exact result: 

 
Decimal approximation: 
 

 
-0.1602489582… 
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Series representation: 

 

 

More information » 

 
Integral representations: 

 

 

 

 

 

 

 

 

Note that: 

-10 * (2*5)! / (((13(2^2-13^2) (4^2-13^2) (4*5^2-13^2))) 

Input: 

 

 
 
Exact result: 

 
Decimal approximation: 
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1.6024895…. result very near to the electric charge of positron  
 
Series representation: 

 

 

More information » 

 
Integral representations: 

 

 

 

 

 

 

More information » 

(((((-12 * (2*5)! / (((13(2^2-13^2) (4^2-13^2) (4*5^2-13^2)))))))  * 10^19 GeV 
 
Input interpretation: 

 
 
Result: 

 
1.923 * 1019GeV  result practically near to the mean value 1.962 * 1019 of DM 
particle that has a Planck scale mass: m ≈ 1019 GeV. 
 
And, as previously: 
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(1.923 + 0.0814135) / 1.227343217 = 1,63313201412 
 
 
Input: 

 

 
 
Exact result: 

 
Decimal approximation: 
 

 
1.922987498… 
 
Series representation: 

 

 

More information » 

 
Integral representations: 
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For k = 8 and a = 21, we obtain: 

(((((2*8)! / (((21(2^2-21^2) (4^2-21^2) (4*8^2-21^2))))) 

Input: 

 

 
 
Exact result: 

 
Decimal approximation: 

 More digits 

 
-28997.34286…. 
 
Series representation: 

 

 

More information » 

Integral representations: 

 

 

 

 

 

 

More information » 
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And: 
 
(((((2*8)! / (((21(2^2-21^2) (4^2-21^2) (4*8^2-21^2))))) * -1/(27*8) 
 
Input: 

 

 

 
Exact result: 

 

Decimal approximation: 
 

 

134.246957…. result very near to the rest mass of Pion meson 
 
Mixed fraction: 
 

 

 
Alternative representations: 
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((((-(2*8)! / (((21(2^2-21^2) (4^2-21^2) (4*8^2-21^2)))))^1/20 
 
Input: 

 

 
 
Exact result: 

 
Decimal approximation: 
 

 
1.671544374…. 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) 
 

We have also that:  
 
 
1.0061571663*((((-(2*8)! / (((21(2^2-21^2) (4^2-21^2) (4*8^2-21^2)))))^1/21 
 
Where 1.0061571663 is a Ramanujan mock theta function 
 
Input interpretation: 
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Result: 
 

 

1.6411907954.... ≈ ζ(2) = = 1.644934… 

 
 
Series representation: 

 

 

More information » 

 
Integral representations: 
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More information » 

 
(((((1.0061571663^5 * ((((-(2*8)! / (((21(2^2-21^2) (4^2-21^2) (4*8^2-
21^2)))))^1/16)))))   * 10^19 GeV 

Input interpretation: 

 
Result: 

 
1.959866…* 1019 GeV result practically near to the mean value 1.962 * 1019 of DM 
particle that has a Planck scale mass: m ≈ 1019 GeV. 
 

And, as previously: 
 
(1.959866 + 0.0814135) / 1.227343217 = 1,66316925186 
 
Unit conversions: 

 More 

 
 

(((((1.0061571663^5 * ((((-(2*8)! / (((21(2^2-21^2) (4^2-21^2) (4*8^2-
21^2)))))^1/16))))) 

Where 1.0061571663 is a Ramanujan mock theta function 

Input interpretation: 

 

 
 

Result: 
 

 
1.959866..... 

Series representation: 
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More information » 

 
Integral representations: 

 

 

 

 

 

 

More information » 

1/8 * ((((-(2*8)! / (((21(2^2-21^2) (4^2-21^2) (4*8^2-21^2))))) 
 
Input: 
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Exact result: 

 
Decimal approximation: 
 

 
3624.66785… result very near to the rest mass of double charmed Xi baryon 3621.40 
 
Series representation: 

 

 

More information » 

 
Integral representations: 

 

 

 

 

 

 

More information » 

1.0061571663^6 * 1/17 * ((((-(2*8)! / (((21(2^2-21^2) (4^2-21^2) (4*8^2-21^2))))) 
 
Where 1.0061571663 is a Ramanujan mock theta function 
 
Input interpretation: 
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Result: 
 

 
 
Repeating decimal: 

 
1769.718663....  result in the range of the mass of candidate “glueball” f0(1710) and 
the hypothetical mass of Gluino (“glueball” =1760 ± 15 MeV; gluino = 1785.16 
GeV). 

 
Series representation: 

 

 

More information » 

 
Integral representations: 
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From Collected Papers of G. H. Hardy – Vol. VI: 

 

We have that (pg.235): 

 

Thence, 

 

 

 for m = 3, α = – 2, we obtain: 

 
[2^(-2)* exp(((2+1/2)*Pi*i)) * gamma (-2+1/2)] / [(sqrt(Pi) * (3^2-1)^(-2+1/2)] 
 
Input: 
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Exact result: 

 

Decimal approximation: 

 

7.5424723…i 
 
Polar coordinates: 

 

 
Position in the complex plane: 

 

 

 

Alternative representations: 
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Series representations: 

 

 

 

 

 

 

 

 

 
Integral representations: 
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More information » 

 

1+((((1/sqrt(((((((ln(((([2^(-2)* exp(((2+1/2)*Pi*i)) * gamma (-2+1/2)] / [(sqrt(Pi) * 
(3^2-1)^(-2+1/2)])))))))))))) 

Input: 

 

 

 

 

Exact result: 

 

Decimal approximation: 

 

 
Property: 
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Position in the complex plane: 

 

Alternate forms: 

 

 

 

 

 

Alternative representations: 
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More information » 

 
Series representations: 
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Integral representations: 

 

 

 

More information » 

 

 
 
 
(1.5912746589484317635445499-0.2027952399900310320969995i) 
 
Input interpretation: 

 

 
Result: 

 
Polar coordinates: 

 
1.6041449278…. result very near to the electric charge of positron 
 
And: 
 
(1.6041449278)* 1.369955709 – (0.50970737445/2) 

Where 1.369955709 and 0.50970737445 are two Ramanujan mock theta functions 

Input interpretation: 

 
Result: 
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1.9427538…. result practically near to the mean value 1.962 * 1019 of DM particle 
that has a Planck scale mass: m ≈ 1019 GeV 
 
 
We have also that: 
 
sqrt(9^3-1)+10^3+10^2((([2^(-2)* exp(((2+1/2)*Pi*i)) * gamma (-2+1/2)] / [(sqrt(Pi) 
* (3^2-1)^(-2+1/2)])))i 
 
Input: 

 

 

 

Exact result: 

 

Decimal approximation: 

 

1781.2287…. result in the range of the hypothetical mass of Gluino (gluino = 
1785.16 GeV). 

 
Alternate forms: 

 

 

 

 

 

 
 
Alternative representations: 
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Series representations: 
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Integral representations: 
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And: 

-5-27^2+10^3+10^2((([2^(-2)* exp(((2+1/2)*Pi*i)) * gamma (-2+1/2)] / [(sqrt(Pi) * 
(3^2-1)^(-2+1/2)])))i 

Input: 

 

 
 

Exact result: 

 
Decimal approximation: 
 

 
1020.2472…. result very near to the rest mass of Phi meson 1019.461 
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Now, we have that (pg.237-238): 

 

 

 

 

Thence, we have: 

 

 

For α = -1.5, m = 2  and ρ = 0.4, we obtain: 

 

(((2^(0.4) / 2^(1.4)))) *  (((gamma ((1/2*(-1.5+0.4+1))))) / (((gamma ((1/2*(-1.5-
0.4+1))))) 

Input: 

 

 

Result: 

 

2.87202… 
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Alternative representations: 

 

 

 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

 

 

 

 

-(48/10^3)+sqrt [(((2^(0.4) / 2^(1.4)))) *  (((gamma ((1/2*(-1.5+0.4+1))))) / 
(((gamma ((1/2*(-1.5-0.4+1)))))] 

Input: 

 

 

Result: 
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1.64670…. ≈ ζ(2) = = 1.644934… 

 
Alternative representations: 

 

 

 

 

 

 

 
Series representations: 
 

 

 

 

 



55 
 

 

 

 

 
 
Integral representations: 

 

 

 

 

 

 

 

 

 

(0.5957823226*2)*(((((((( -(48/10^3)+sqrt [(((2^(0.4) / 2^(1.4)))) * (((gamma 
((1/2*(-1.5+0.4+1))))) / (((gamma ((1/2*(-1.5-0.4+1)))))] 

 
where 𝝍(𝒒) = 0.5957823226... is a Ramanujan mock theta function 
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Input interpretation: 

 

 

Result: 

 

1.96215….. result practically equal to the mean value 1.962 * 1019 of DM particle 
that has a Planck scale mass: m ≈ 1019 GeV 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 

 

 

 
Integral representations: 
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And: 
 
5+10^3*(0.5957823226*2)*(((((((( -(48/10^3)+sqrt [(((2^(0.4) / 2^(1.4)))) * 
(((gamma ((1/2*(-1.5+0.4+1))))) / (((gamma ((1/2*(-1.5-0.4+1)))))] 
 
Input interpretation: 

 

 

Result: 

 

1967.15… result very near to the rest mass of strange D meson 1968.30 
 
 
Alternative representations: 
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Series representations: 
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Integral representations: 

 

 

 

 

 

 

We have that (pag.86) 
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For α = ℼ/2, we obtain: 
 
ln((4 sin^2 (1/2*Pi/2))) 
 
Input: 

 

 

Exact result: 
 

Decimal approximation: 

 

0.69314718… 
 
Property: 

 

 

 
Alternative representations: 
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Integral representations: 

 

 

 

 

 
 
1.1424432422 * 1/ ln((4 sin^2 (1/2*Pi/2))) 
 
Where  f(q) = 1.1424432422... is a Ramanujan mock theta function 
 
Input interpretation: 

 

 

Result: 

 

1.6481972…. ≈ ζ(2) = = 1.644934… 

 
 
Alternative representations: 
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Series representations: 

 

 

 

 

 

 

 

 
 
24 + 1.1424432422*10^3 * 1/ ln((4 sin^2 (1/2*Pi/2))) 
 
Input interpretation: 

 

 
Result: 

 
1672.1972....  result practically equal to the rest mass of Omega baryon 1672.45 
 
And: 
 
2*0.5957823226*1.1424432422 * 1/ ln((4 sin^2 (1/2*Pi/2))) 
 
Where 0.5957823226 is a Ramanujan mock theta function 
 
Input interpretation: 
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Result: 

 

1.963933…. result very near to the mean value 1.962 * 1019 of DM particle that has a 
Planck scale mass: m ≈ 1019 GeV 
 
Alternative representations: 
 

 

 

 

 

 

 

 
Series representations: 

 

 

 

 

 

 

 

Now, we have that (pag.241): 
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For α = 2, and  an = 1/n , we obtain: 
 
gamma (2) * 1/(2Pi)^2 * exp(-2pi/2 * i) * sum ((1/(n)))/(n^2),n = 1..infinity 
 
Input interpretation: 

 

 
 

Result: 

 
 
Input: 

 

 

Decimal approximation: 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 

 

 

 
 
Integral representations: 
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-27*2 * 1/ ((-zeta(3)/(4Pi^2))) 
 
Input: 

 

 

Exact result: 

 

Decimal approximation: 

 

1773.488…. result in the range of the mass of candidate “glueball” f0(1710) and the 
hypothetical mass of Gluino (“glueball” =1760 ± 15 MeV; gluino = 1785.16 GeV). 

 
 
Alternative representations: 

 

 

 

 

 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

 

 

 

 

 
 (- 1.2273432177/43)+ ((((-27*2 * 1/ ((-zeta(3)/(4Pi^2))))))^1/15 
 
Where f(q) = 1.22734321771259... is a Ramanujan mock theta function 
 
Input interpretation: 
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Result: 

 

1.618058…. 
 
This result is a very good approximation to the value of the golden ratio 
1,618033988749... 
 
 
Alternative representations: 

 

 

 

 

 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

 

 

 

 

We have also: 
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((((-(1.716864664 + 1.962364415 + 0.509707374) * 1/ ((-zeta(3)/(4Pi^2)))) 
 
Input interpretation: 

 

 

 
Result: 
 

 

137.57467…. result very near to the mean of the rest masses of two Pion mesons 
134.9766 and 139.57 that is 137.2733 and very near to the inverse of fine-structure 
constant 137,035 
 
 
Alternative representations: 
 

 

 

 

 

 

 

 

 

 

 
Series representations: 
 



72 
 

 

 

 

 

 

 
 
Integral representations: 
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