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                                                    Abstract 

In this research thesis, we have analyzed and deepened further Ramanujan 
expressions (Hardy-Ramanujan number and mock theta functions) applied to various 
parameters of Particle Physics and Black Hole Physics. We have therefore described 
further possible mathematical connections. 
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https://www.britannica.com/biography/Srinivasa-Ramanujan 
 
 
 

 
 
http://www.meteoweb.eu/2019/10/wormhole-varchi-spazio-tempo/1332405/ 
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https://plus.maths.org/content/ramanujan 

 

Ramanujan's manuscript 

The representations of 1729 as the sum of two cubes appear in the bottom right 
corner. The equation expressing the near counter examples to Fermat's last theorem 
appears further up: α3 + β3 = γ3 + (-1)n. 

 

 

From Wikipedia 

The taxicab number, typically denoted Ta(n) or Taxicab(n), also called 
the nth Hardy–Ramanujan number, is defined as the smallest integer that can be 
expressed as a sum of two positive integer cubes in n distinct ways. The most famous 
taxicab number is 1729 = Ta(2) = 13 + 123 = 93 + 103. 
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From 

Replica Wormholes and the Entropy of Hawking Radiation 
Ahmed Almheiri, Thomas Hartman, Juan Maldacena, Edgar Shaghoulian and 
Amirhossein Tajdini - arXiv:1911.12333v1 [hep-th] 27 Nov 2019 
 

 

We have that: 

 

 

For β = 2π,  a = 3, b = 2 and ta = 8  tb = 5, c = 1 and  𝜙௥ ≅ 1, we obtain 

 

1/6 ((sinh ((3-2)/2)))/((sinh((3+2)/2)))   

Input: 

 

 

Exact result: 

 

 

Decimal approximation: 

 

0.014354757… 
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Property: 

 

Alternate forms: 

 

 

 

 

 
Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

 
 

1/((1/6 ((sinh ((3-2)/2)))/((sinh((3+2)/2)))))   

Input: 

 

 

Exact result: 

 

 

Decimal approximation: 

 

69.6633159107… 

Property: 

 

Alternate forms: 
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Alternative representations: 

 

 

 

 
Series representations: 

 

 

 

 
Integral representations: 
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((1/6 ((sinh ((3-2)/2)))/((sinh((3+2)/2)))))^1/1024   

Input: 

 

 

Exact result: 

 

 

Decimal approximation: 

 

0.99586436264… 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: 

 

Alternate forms: 

 

 

 

 

 
All 1024th roots of 1/6 sinh(1/2) csch(5/2): 

 

 

 

 

 

 

Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 
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1/8 log base 0.99586436264((1/6 ((sinh ((3-2)/2)))/((sinh((3+2)/2)))))-Pi+1/golden 
ratio 

Input interpretation: 

 

 

 

 

Result: 

 

125.476441… result very near to the dilaton mass calculated as a type of Higgs 
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 
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1/8 log base 0.99586436264((1/6 ((sinh ((3-2)/2)))/((sinh((3+2)/2)))))+11+1/golden 
ratio 

Input interpretation: 

 

 

 

 

Result: 

 

139.618034… result practically equal to the rest mass of  Pion meson 139.57 MeV 
 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 
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1/8 log base 0.99586436264((1/6 ((sinh ((3-2)/2)))/((sinh((3+2)/2)))))+8+golden ratio 

Input interpretation: 

 

 

 

 

Result: 

 

137.618034…  

This result is very near to the inverse of fine-structure constant 137,035 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 
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Now, we have that: 

SYK Wormhole formation in real time 
Juan Maldacena and Alexey Milekhin - arXiv:1912.03276v1 [hep-th] 6 Dec 2019 
 
 

 

From 

 

For    𝜖ଶ
௅ = 0.08333 = 1/12;   𝜖ଶ

ோ = 0.04166 = 1/24;   𝜖ଷ
௅ = 0.02083 = 1/48        

         𝜖ଷ
ோ = 0.0104166 = 1/96   
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28Pi^2(1/12 – 1/24)^4+224Pi^2(1/48-1/96)^4+952Pi^2(1/48-1/96)^4+(2860Pi^2)/9 
(1/12-1/24)^6 

Input: 

 

Result: 

 

Decimal approximation: 

 

0.000986003975… 

Property: 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 

 

 

 

 

 
1/((((28Pi^2(1/12 – 1/24)^4+224Pi^2(1/48-1/96)^4+952Pi^2(1/48-
1/96)^4+(2860Pi^2)/9 (1/12-1/24)^6))))+5 

Input: 
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Result: 

 

Decimal approximation: 

 

1019.19469424… result practically equal to the rest mass of Phi meson 1019.445 

Property: 

 

Alternate form: 

 

 
Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

 

 
((((28Pi^2(1/12 – 1/24)^4+224Pi^2(1/48-1/96)^4+952Pi^2(1/48-
1/96)^4+(2860Pi^2)/9 (1/12-1/24)^6))))^1/4096 

Input: 
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Exact result: 

 

Decimal approximation: 

 

0.99831152225… result very near to the value of the following Rogers-Ramanujan 
continued fraction: 
  

 
 
 

and to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓  

 

Property: 

 

 
All 4096th roots of (85913 π^2)/859963392: 
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Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

 

 
2sqrt((log base 0.998311522258((((28Pi^2(1/12 – 1/24)^4+224Pi^2(1/48-
1/96)^4+952Pi^2(1/48-1/96)^4+(2860Pi^2)/9 (1/12-1/24)^6))))))-Pi+1/golden ratio 

Input interpretation: 
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Result: 

 

125.4764413… result very near to the dilaton mass calculated as a type of Higgs 
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV 

 

Alternative representation: 

 

 
Series representations: 
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2sqrt((log base 0.998311522258((((28Pi^2(1/12 – 1/24)^4+224Pi^2(1/48-
1/96)^4+952Pi^2(1/48-1/96)^4+(2860Pi^2)/9 (1/12-1/24)^6))))))+11+1/golden ratio 

Input interpretation: 

 

 

 

Result: 

 

139.618034… result practically equal to the rest mass of  Pion meson 139.57 MeV 
 

 
Alternative representation: 
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Series representations: 

 

 

 

 

 
from 
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We have that: 

8/3(1/12+1/24)^2+8(1/12-1/24)^2+48/5(1/48+1/96)^2+80/3(1/48-1/96)^2 

Input: 

 
 
 
Exact result: 

 
 
Decimal approximation: 

 
0.067824074074… 

 

From 

 

We obtain: 

304/15(1/12+1/24)^4+4432/105(1/12-
1/24)^4+7146/55(1/48+1/96)^4+137018/495(1/48-
1/96)^4+135424/693(1/12+1/24)^6+1053952/2835(1/12-1/24)^6 

Input: 

 
 
Exact result: 

 
 
Decimal approximation: 

 
0.00594970911… 
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Input interpretation: 
 

 

And we have that: 

8/3(1/12+1/24)^2+8(1/12-1/24)^2+48/5(1/48+1/96)^2+80/3(1/48-
1/96)^2+0.005949709111911742 

Input interpretation: 

 

Result: 

 

0.073773783185… 

Repeating decimal: 
 

 
 
11/((((8/3(1/12+1/24)^2+8(1/12-1/24)^2+48/5(1/48+1/96)^2+80/3(1/48-
1/96)^2+0.0059497091))))-12 

Input interpretation: 

 
 
Result: 

 
137.10445861295711…  

 

This result is very near to the inverse of fine-structure constant 137,035 

 

 

 



30 
 

((((8/3(1/12+1/24)^2+8(1/12-1/24)^2+48/5(1/48+1/96)^2+80/3(1/48-
1/96)^2+0.0059497091))))^1/256 

Input interpretation: 

 
 
Result: 

 
0.989869042979... result very near to the value of the following Rogers-Ramanujan 
continued fraction: 
  

 
 
 

and to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓  

 

 

 

1/2log base 0.989869042979((((8/3(1/12+1/24)^2+8(1/12-
1/24)^2+48/5(1/48+1/96)^2+80/3(1/48-1/96)^2+0.0059497091))))-Pi+1/golden ratio 

Input interpretation: 
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Result: 

 

125.476441… result very near to the dilaton mass calculated as a type of Higgs 
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV 

 
 
Alternative representation: 

 

 
Series representations: 

 

 

 

1/2log base 0.989869042979((((8/3(1/12+1/24)^2+8(1/12-
1/24)^2+48/5(1/48+1/96)^2+80/3(1/48-1/96)^2+0.0059497091))))+11+1/golden ratio 

Input interpretation: 
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Result: 

 

139.618034… result practically equal to the rest mass of  Pion meson 139.57 MeV 
 
 
Alternative representation: 

 

 
Series representations: 
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From 

Eternal traversable wormhole 
Juan Maldacena and Xiao-Liang Qi - arXiv:1804.00491v3 [hep-th] 15 Oct 2018 

 

we have that: 

 

For 

                                 

from: 

 

we obtain: 

24*1/(sqrtPi) ((gamma (0.5/(2-2*0.5)))) / ((gamma (1/(2-2*0.5)))) * 0.5^(1/(2-2*0.5))  

 
 
Input: 

 

 

Result: 
 

12 
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Alternative representations: 

 

 

 

 
Series representations: 

 

 

 

 
Integral representations: 
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((((24*1/(sqrtPi) ((gamma (0.5/(2-2*0.5)))) / ((gamma (1/(2-2*0.5)))) * 0.5^(1/(2-
2*0.5))))))^2-7+1/golden ratio 

Input: 

 

 

 

Result: 

 

137.618…  

This result is very near to the inverse of fine-structure constant 137,035 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 
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((((24*1/(sqrtPi) ((gamma (0.5/(2-2*0.5)))) / ((gamma (1/(2-2*0.5)))) * 0.5^(1/(2-
2*0.5))))))^2-5+1/golden ratio 

Input: 

 

 

 

Result: 

 

139.618… result practically equal to the rest mass of  Pion meson 139.57 MeV 
 

 
Alternative representations: 

 

 

 

 
 



38 
 

Series representations: 

 

 

 

 
Integral representations: 
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((((24*1/(sqrtPi) ((gamma (0.5/(2-2*0.5)))) / ((gamma (1/(2-2*0.5)))) * 0.5^(1/(2-
2*0.5))))))^2-18-1/golden ratio 

Input: 

 

 

 

Result: 

 

125.382… result very near to the dilaton mass calculated as a type of Higgs boson: 
125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
 
Integral representations: 
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((((24*1/(sqrtPi) ((gamma (0.5/(2-2*0.5)))) / ((gamma (1/(2-2*0.5)))) * 0.5^(1/(2-
2*0.5))))))^3+1 

Input: 

 

 

Result: 
 

1729 

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 (taxicab number) 
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Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

 
 

 

Now, we have that: 
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From 

 

We obtain, for q = 8: 

 

 

 

 
 
Thence  μ = 4  and  𝜖 = 0.125 

tanh^2x = 0.125/2((4+0.125^2)^1/2 - 0.125) 

Input: 

 

 
Result: 

 
Plot: 

 
Alternate forms: 
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Alternate form assuming x is real: 

 
 
Real solutions: 

 

 
 
Solutions: 

 

 

 
 

tanh^2 (0.357129) 

Input interpretation: 
 

 
 
Result: 

 
0.117431... 

 

0.125/2((4+0.125^2)^1/2 - 0.125) 

Input: 

 
 
Result: 

 
 

Thence:  γ = 0.357129 
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From 

 

we obtain: 

0.5/64((((-8/2+1- ln(tanh 0.357129) – 1/(tanh^2 (0.357129))))) 

Input interpretation: 

 

 

 

Result: 

 

-0.0815989…  

Note that, we have the following 7th order Ramanujan mock theta functions   
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very near to the above value: 

   -0.0814135 ≈ -0.0815989…  

 

Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 
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For 

 

We have that:  

 

 

-4N/2*1/N 

Input: 

 
 
Result: 

 
 

((-4N/2*1/N))x = 0.5/64((((-8/2+1- ln(tanh 0.357129) – 1/(tanh^2 (0.357129)))))) 

Input interpretation: 
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Result: 
 

 

Plot: 

 

Alternate form: 
 

 
Solution: 

 

0.0407994 

 

Now 

 

We obtain: 

-0.5/16+1/64[(-4+0.5/2(1-ln(0.5/4)))] 

Input: 
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Result: 

 

-0.0817209…  

With the regard the 7th order Ramanujan mock theta functions (see above) 
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          From the difference, we obtain: 

         0,9243408 - 1,00615716 =  -0,08181636 result that is very near to the value        

         obtained -0.0817209…  

 
Alternative representations: 

 

 

 

 
Series representations: 
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Integral representation: 

 

 

 

 

 

 

 

 

Appendix  

 

DILATON VALUE CALCULATIONS 0.989117352243 

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 

Now, we have that: 

From the following vacuum equations: 
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We have obtained, from the results almost equals of the equations, putting 
 

  instead of  

                                         
a new possible mathematical connection between the two exponentials. Thence, also 
the values concerning p, C, βE and 𝜙 correspond to the exponents of e (i.e. of exp). 
Thence we obtain for p = 5 and βE = 1/2: 
 

𝑒ି଺஼ାథ = 4096𝑒ିగ√ଵ଼ 
 
Therefore with respect to the exponential of the vacuum equation, 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. 
 
phi = -Pi*sqrt(18) + 6C,  for C = 1, we obtain: 
 
exp((-Pi*sqrt(18)) 
 
Input: 

 

 
Exact result: 

 

Decimal approximation: 
 

1.6272016… * 10-6 
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Now: 

𝑒ି଺஼ାథ = 4096𝑒ିగ√ଵ଼  
 
 

𝑒ିగ√ଵ଼ = 1.6272016… * 10-6 
 

ଵ

ସ଴ଽ଺
𝑒ି଺஼ାథ = 1.6272016… * 10-6 

 

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

lnቀ𝑒ିగ√ଵ଼ቁ = −13.328648814475 = −𝜋√18  

 
 
 
(1.6272016* 10^-6) *1/ (0.000244140625) 
 
Input interpretation: 

 
 
Result: 

 
0.006665017... 
 

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

   
଴.଴଴଴ଶସସଵସ଴଺ଶହ

଴.଴଴଴ଶସସଵସ଴଺ଶହ
𝑒ି଺஼ାథ = 

ଵ

଴.଴଴଴ଶସସଵସ଴଺ଶହ
𝑒ିగ√ଵ଼  

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

 

0.00666501785… 

 
𝑒ି଺஼ାథ = 0.0066650177536 
 

 = 
 

 
 
= 0.00666501785… 

ln(0.00666501784619) 

Input interpretation: 
 

 
Result: 

 

-5.010882647757… 

 

Now: 

 −6𝐶 + 𝜙 = −5.010882647757 …  

For C = 1, we obtain: 

𝜙 = −5.010882647757 + 6 = 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 
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Conclusions 

 

Note that: 

 

Thence: 

 

And 

 

That are connected with 64, 128, 256, 512, 1024 and 4096 = 642 

 
(Modular equations and approximations to π - S. Ramanujan - Quarterly Journal 
of Mathematics, XLV, 1914, 350 – 372) 
 
 
All the results of the most important connections are signed in blue throughout the 
drafting of the paper. We highlight as in the development of the various equations we 
use always the constants π, ϕ, 1/ϕ, the Fibonacci and Lucas numbers, linked to the 
golden ratio, that play a fundamental role in the development, and therefore, in the 
final results of the analyzed expressions. 
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