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                                                    Abstract 

In this research thesis, we have analyzed and deepened further Ramanujan 
expressions (mock theta functions and taxicab numbers)  applied to some sectors of 
String Theory (Brane-World) and to the Black Hole Physics. We have therefore 
described other new possible mathematical connections. 
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https://www.britannica.com/biography/Srinivasa-Ramanujan 
 
 

 

https://plus.maths.org/content/ramanujan 
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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. 

 

 

 

 

From 

 

Stability of the graviton Bose-Einstein condensate in the brane-world 
R. Casadio - Dipartimento di Fisica e Astronomia, Università di Bologna, via Irnerio 
46, 40126 Bologna, Italy - INFN, Sezione di Bologna, viale B. Pichat 6, 40127 
Bologna, Italy 
Roldao da Rocha - CMCC, Universidade Federal do ABC, 09210-580, Santo André, 
SP, Brazil - arXiv: 1610.01572v1 [hep-th] 5 Oct 2016 
 

 

 

Now, we have that: 
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For   M = 1.312806e+40  and   R = 1.949322e+13 (SMBH87 parameters) 
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1-(2*0.275)/[(3.18*10^6)((((1.949322e+13/1.312806e+40)-3/4 
tanh^3(1.4*(1.949322e+13/1.312806e+40)))))*(((5-
3*tanh^2(1.4*(1.949322e+13/1.312806e+40)))))] 

Input interpretation: 
 

 

 
 
Result: 

 
-2.32961…*1019 

 

(((-1/((((1-(2*0.275)/[(3.18*10^6)((((1.949322e+13/1.312806e+40)-3/4 
tanh^3(1.4*(1.949322e+13/1.312806e+40)))))*(((5-
3*tanh^2(1.4*(1.949322e+13/1.312806e+40)))))])))))))^1/4096 

Input interpretation: 
 

 

 
 
Result: 

 
0.989171647…. result very near to the value of the following Rogers-Ramanujan 
continued fraction: 
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and to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓  

 

 

2*sqrt((log base 0.989171647(((-1/((((1-
(2*0.275)/[(3.18*10^6)((((1.949322e+13/1.312806e+40)-3/4 
tanh^3(1.4*(1.949322e+13/1.312806e+40)))))*(((5-
3*tanh^2(1.4*(1.949322e+13/1.312806e+40)))))]))))))))) 

 

Input interpretation: 

 

 
 

 
Result: 

 
128 
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27*sqrt((log base 0.989171647(((-1/((((1-
(2*0.275)/[(3.18*10^6)((((1.949322e+13/1.312806e+40)-3/4 
tanh^3(1.4*(1.949322e+13/1.312806e+40)))))*(((5-
3*tanh^2(1.4*(1.949322e+13/1.312806e+40)))))]))))))))) 

Input interpretation: 
 

 

 
 

 
Result: 

 
1728 

This result is very near to the mass of candidate glueball f0(1710) meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross–
Zagier theorem. The number 1728 is one less than the Hardy–Ramanujan number 
1729 

 

7+2*sqrt((log base 0.98917164(((-1/((((1-
(2*0.275)/[(3.18*10^6)((((1.949322e+13/1.312806e+40)-3/4 
tanh^3(1.4*(1.949322e+13/1.312806e+40)))))*(((5-
3*tanh^2(1.4*(1.949322e+13/1.312806e+40)))))]))))))))) 

Input interpretation: 
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Result: 

 
135 (Ramanujan taxicab number) 

 

 

7+3+2sqrt((log base 0.9891716(((-1/((((1-
(2*0.275)/[(3.18*10^6)((((1.949322e+13/1.312806e+40)-3/4 
tanh^3(1.4*(1.949322e+13/1.312806e+40)))))*(((5-
3*tanh^2(1.4*(1.949322e+13/1.312806e+40)))))]))))))))) 

Input interpretation: 
 

 

 
 

 
Result: 

 
138 (Ramanujan taxicab number) 

 

 

4*11+2sqrt[log base 0.9891716(((-1/((((1-
(2*0.275)/[(3.18*10^6)((((1.949322e+13/1.312806e+40)-3/4 
tanh^3(1.4*(1.949322e+13/1.312806e+40)))))*(((5-
3*tanh^2(1.4*(1.949322e+13/1.312806e+40)))))])))))))] 

Input interpretation: 
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Result: 

 
172 (Ramanujan taxicab number) 

 

 

From 

 

 

135^3+138^3 = 172^3-1 

Input: 
 

 
Result: 

 
Left hand side: 

 
 

Right hand side: 
 

 

5088447 

 

ln(135^3+138^3) 

Input: 
 

 

Exact result: 
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Decimal approximation: 

 

15.4424832339…. result very near to the black hole entropy 15.6730 

Property: 
 

Alternate forms: 
 

 

 
Alternative representations: 

 

 

 

 
Integral representations: 

 

 

 

 

Pi*(135^3+138^3)^1/4-11+golden ratio 

Input: 

 

 

Result: 
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Decimal approximation: 

 

139.8274348… result practically equal to the rest mass of  Pion meson 139.57 MeV 
 

Property: 

 

Alternate forms: 

 

 

 

 
Alternative representations: 

 

 

 

 
 
Series representations: 
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Integral representations: 

 

 

 

 
 

Pi*(135^3+138^3)^1/4-29+4+golden ratio 

Input: 

 

 

Result: 

 

Decimal approximation: 

 

125.82743486… 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 

 

Property: 

 

Alternate forms: 
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Alternative representations: 

 

 

 

 
Series representations: 
 

 

 

 

 
Integral representations: 
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We have also: 

(135^3+138^3)^1/31 

Input: 

 
Result: 

 
Decimal approximation: 

 

1.645665103….. ≈ ζ(2) = = 1.644934… 

 

 

Alternate form: 

 
 
 

Now, we have: 

 

 

 

    
 

y = 0.275 

 

4/(49Pi)*(((80 
atan(0.275^1/2)))/(((1+0.275)^2(3*0.275+1)0.275^1/2))+(3*0.275^4+41*0.275^3+2
5*0.275^2-589*0.275-240)/(3(1+0.275)^4(1+3*0.275)) 

Input: 
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Result: 

 

-0.0716284… 

 
Alternative representations: 

 

 

 

 
 
Series representations: 

 



 

 
Integral representations: 
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Continued fraction representations: 

 

 

 

 



 

 
 

-128/((((4/(49Pi)*(((80 
atan(0.275^1/2)))/(((1+0.275)^2(3*0.275+1)0.275^1/2))+(3*0.275^4+41*0.275^3+2
5*0.275^2-589*0.275-240)/(3(1+0.275)^4(1+3*0.275)))))))

 

Input: 

Result: 

 

1729  

This result is very near to the mass of candidate glueball f
Furthermore, 1728 occurs in the algebraic formula for the 
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross

18 

 

atan(0.275^1/2)))/(((1+0.275)^2(3*0.275+1)0.275^1/2))+(3*0.275^4+41*0.275^3+2
240)/(3(1+0.275)^4(1+3*0.275)))))))-55-3 

This result is very near to the mass of candidate glueball f
Furthermore, 1728 occurs in the algebraic formula for the j-invariant

. As a consequence, it is sometimes called a Zagier as a pun on the Gross

 

 

atan(0.275^1/2)))/(((1+0.275)^2(3*0.275+1)0.275^1/2))+(3*0.275^4+41*0.275^3+2

 

 

This result is very near to the mass of candidate glueball f0(1710) meson. 
invariant of an elliptic 

. As a consequence, it is sometimes called a Zagier as a pun on the Gross–
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Zagier theorem. The number 1728 is one less than the Hardy–Ramanujan number 
1729 

 

Alternative representations: 

 

 

 

 
Series representations: 

 



 

 
Integral representations: 

20 
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Continued fraction representations: 

 

 

 



 

 
 

-128/((((4/(49Pi)*(((80 
atan(0.275^1/2)))/(((1+0.275)^2(3*0.275+1)0.275^1/2))+(3*0.275^4+41*0.275^3+2
5*0.275^2-589*0.275-240)/(3(1+0.275)^4(1+3*0.275)))))))

 

Input: 

Result: 

 

1783.86… result in the range of the hypothetical mass of Gluino (
GeV). 
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atan(0.275^1/2)))/(((1+0.275)^2(3*0.275+1)0.275^1/2))+(3*0.275^4+41*0.275^3+2
240)/(3(1+0.275)^4(1+3*0.275)))))))-Pi 

 

result in the range of the hypothetical mass of Gluino (gluino =

 

 

atan(0.275^1/2)))/(((1+0.275)^2(3*0.275+1)0.275^1/2))+(3*0.275^4+41*0.275^3+2

 

 

gluino = 1785.16 
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Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

 
Continued fraction representations: 
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-55/((((4/(49Pi)*(((80 
atan(0.275^1/2)))/(((1+0.275)^2(3*0.275+1)0.275^1/2))+(3*0.275^4+41*0.275^3+2
5*0.275^2-589*0.275-240)/(3(1+0.275)^4(1+3*0.275)))))))

 

Input: 

Result: 

 

728.064… ≈ 728 (Ramanujan taxicab number)

 

 
Alternative representations:

26 

atan(0.275^1/2)))/(((1+0.275)^2(3*0.275+1)0.275^1/2))+(3*0.275^4+41*0.275^3+2
240)/(3(1+0.275)^4(1+3*0.275)))))))-34-Pi-

 

(Ramanujan taxicab number) 

Alternative representations: 

 

atan(0.275^1/2)))/(((1+0.275)^2(3*0.275+1)0.275^1/2))+(3*0.275^4+41*0.275^3+2
-sqrt7 
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Series representations: 
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Integral representations: 

 

 

 

 
 
 
Continued fraction representations: 

 



 

 

 
 

30 
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 -11/((((4/(49Pi)*(((80 
atan(0.275^1/2)))/(((1+0.275)^2(3*0.275+1)0.275^1/2))+(3*0.275^4+41*0.275^3+2
5*0.275^2-589*0.275-240)/(3(1+0.275)^4(1+3*0.275)))))))-13-3+1/2 

 

Input: 

 

 

Result: 

 

138.070… ≈ 138 (Ramanujan taxicab number) 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 
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Continued fraction representations: 

 

 



 

 

 

 

34 
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-11/((((4/(49Pi)*(((80 
atan(0.275^1/2)))/(((1+0.275)^2(3*0.275+1)0.275^1/2))+(3*0.275^4+41*0.275^3+2
5*0.275^2-589*0.275-240)/(3(1+0.275)^4(1+3*0.275)))))))-13-5-1/2 

Input: 

 

 

Result: 

 

135.070… ≈ 135 (Ramanujan taxicab number) 

 

 
 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 

 



37 
 

 

 

 
Continued fraction representations: 

 

 



 

 

 

 

 

38 
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-11/((((4/(49Pi)*(((80 
atan(0.275^1/2)))/(((1+0.275)^2(3*0.275+1)0.275^1/2))+(3*0.275^4+41*0.275^3+2
5*0.275^2-589*0.275-240)/(3(1+0.275)^4(1+3*0.275)))))))+18+1/2 

 

Input: 

 

 

Result: 

 

172.070308… ≈ 172 (Ramanujan taxicab number) 

 

 
Alternative representations: 

 

 



 

 
Series representations: 

 
 
 
 
 
 

40 
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Integral representations: 

 

 

 

 
Continued fraction representations: 
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From: 

 

Holographic entanglement entropy under the minimal geometric 
deformation and extensions 
R. da Rocha, A. A. Tomaz - arXiv:1905.01548v2 [hep-th] 29 Dec 2019 

 

 

Now, we have that: 

 

 

 
For  M = 1.312806e+40   
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(-3*1.312806e+40)/96   

 

Result: 
 

-4.10251875*1038 = s 

 

Thence: 

 

 
-4.10251875e+38-(4*3*1.312806e+40)/3 

Input interpretation: 

 
Result: 

 
-5.2922491875*1040 

 

 

 
 

1/6*(((5*12*1.312806e+40^2 - 7*(-4.10251875e+38)*3*1.312806e+40))) 

 

Input interpretation: 

 
 
Result: 

 
 
Scientific notation: 

 
1.74230993294139375*1081  
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(3*1.312806e+40)/12*(((7*(-4.10251875e+38)*3*1.312806e+40)-( 
5*12*1.312806e+40^2))) 

 

Input interpretation: 

 
 

 

Result: 

 
 

Result: 
 

-3.43097240073758904504375*10121  

 

 

We note that: 

 

-1/(-3.43097240073758904504375*10^121) 

 

Input interpretation: 

 
 
Result: 

 
2.9146256....*10-122  result very near to the value of Cosmological Constant in Planck 
units  2.888 * 10-122 

 

 

 
For  M = 1.312806e+40   

 
-4.10251875*1038 = s 
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(25*(12*1.312806e+40^2)^2)/288 – 7/216 *(-
4.10251875e+38)*(3*1.312806e+40)^3 

  

Input interpretation: 

 
 
Result: 

 
 
Scientific notation: 

 
3.72101*10161  

 

 

 

 
 

35/1296 *(-4.10251875e+38)*(3*1.312806e+40)^4 – 35/1728 * 
(12*1.312806e+40^2)^2*(3*1.312806e+40) 

 

Input interpretation: 

 
 

Result: 

 
 

Input interpretation: 
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Result: 
 

-3.438670463997*10201  

 

Note that: 

 

35/1296 *(-4.10251875e+38)*(3*1.312806e+40)^4 – 35/x * 
(12*1.312806e+40^2)^2*(3*1.312806e+40) = -3.438670463997*10^201 

 

Input interpretation: 

 

Result: 

 

Plot: 

 

Alternate form assuming x is real: 

 

Alternate form: 

 

Alternate form assuming x is positive: 
 

Solution: 

 

1728 
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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 

 

 

 
 

For  M = 1.312806e+40   

 
-4.10251875e+38 = s 

 

(for this expression, we have considered 12M2 = 12M)  

 

5/20736*(12*1.312806e+40)^3-7/2592*(-4.10251875e+38)*(3*1.312806e+40)^5 

 

Input interpretation: 

 

 
Result: 

 

1.04984*10239  

 

Scientific notation: 
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((28*(-4.10251875e+38)*(3*1.312806e+40)^6-
15*(12*1.312806e+40^2)^3*(3*1.312806e+40)))*1/186624   

 

Input interpretation: 

 

 
Result: 

 

 

Input interpretation: 

 
 
Result: 

 
 

-2.82319364691125*10280   
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(1/4644864 * (5*(12*1.312806e+40^2)^4))-1/279936 * (-
4.10251875e+38)*(3*1.312806e+40)^7 

 

Input interpretation: 

 
 
Result: 

 
 
Repeating decimal: 

 
1.990905819...*10319  

 

 

Now, we have that: 

 

(3.72101*10^161) *1/  (-3.43097240073758904504375*10^121)*1 
/(1.74230993294139375*10^81)  *1/  (-5.2922491875*10^40) 

 

Input interpretation: 

 
 
Result: 

 
1.176191171...*10-82 
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(1.990905819*10^319) / (-2.82319364691125*10^280) * (1.04984*10^239) /  (-
3.438670463997*10^201)1.1761911712325356994330818948413805998749667307
530395 × 10^-82 

 

Input interpretation: 

 
 
Result: 

 
2.532331285...*10-6 

 

 

1/((((1.990905819*10^319) / (-2.82319364691125*10^280) * (1.04984*10^239) /  (-
3.438670463997*10^201)1.1761911712325356994330818948413805998749667307
530395 × 10^-82))) 

 

Input interpretation: 

 
 
Result: 

 
394893.040094876… 

 

 

Note that, from the formula of coefficients of the '5th order' mock theta function 
𝜓1(q): (A053261 OEIS Sequence) 

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

we obtain, for n = 427: 

Input: 
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Exact result: 

 
Exact form: 

 
 
Decimal approximation: 

 
394893.047963747… 

 

Alternate forms: 

 

 

 
 

We have also: 

 

(2Pi)/10^3+((((1/((((1.990905819*10^319) / (-2.82319364691125*10^280) * 
(1.04984*10^239) /  (-3.438670463997*10^201)1.1761911712325 × 10^-
82)))))))^1/27 

 

Input interpretation: 
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Result: 

 
1.6179565097.... result that is a very good approximation to the value of the golden 
ratio 1,618033988749... 
 

 

And: 

 

Input interpretation: 

 
 
Result: 

 
0.618063584516.... 

 

And: 

 

(2Pi)/10^3+(((((sqrt(golden ratio) * exp(Pi*sqrt(427/15)) / 
(2*5^(1/4)*sqrt(427))+64*(2^5+2^4)+55+(((13 *Wadsworth constant)/30 + π 
)))))))^1/27 

 

Input: 

 

 
 

 
Exact result: 
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Exact form: 

 
 
Decimal approximation: 

 
1.61795651092… result that is a very good approximation to the value of the golden 
ratio 1,618033988749... 
 

 

Alternate forms: 

 

 

 
 

1/[(2Pi)/10^3+(((((sqrt(golden ratio) * exp(Pi*sqrt(427/15)) / 
(2*5^(1/4)*sqrt(427))+64*(2^5+2^4)+55+(((13 *Wadsworth constant)/30 + π 
)))))))^1/27] 

 

Input: 
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Exact result: 

 
 
Exact form: 

 
 
Decimal approximation: 

 
0.618063584… 

 

Alternate forms: 
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Now, we have that: 

 

 

 
 

 

From (37), for y0 = 1, we obtain (38). From the following Ramanujan mock theta 
function: 

 (https://en.wikipedia.org/wiki/Mock_modular_form#Order_6) 

 

That is:  (A053271  sequence OEIS) 

Sum_{n >= 0}  q^((n+1)(n+2)/2) (1+q)(1+q^2)...(1+q^n)/((1-q)(1-q^3)...(1-
q^(2n+1))) 

From which: 

sum q^((n+1)(n+2)/2) (1+q)(1+q^2)(1+q^n)))/((1-q)(1-q^3)(1-q^(2n+1))), n = 0 to k 
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For q = 0.5 and n = 2, we develop the above formula in the following way: 

(((0.5^((2+1)(2+2)/2) (1+0.5)(1+0.5^2)(1+0.5^2)))/(((1-0.5)(1-0.5^3)(1-
0.5^(2*2+1))) 

 
 

 
0.0864055... 

For ξ = 0.0864055, that is the result of above Ramanujan mock theta function, we 
obtain: 

 

1+(0.0864055/4)*(0.0864055-6) 

 

Input interpretation: 

 
 
 
Result: 

 
0.8722582276075625 

 

From which: 

 

(((1+(0.0864055/4)*(0.0864055-6))))^1/256 

 

Input interpretation: 
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Result: 

 
0.999466276... result very near to the value of the following Rogers-Ramanujan 
continued fraction: 
  

 
 
 

and to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓  

 

 

 

1/2log base 0.999466276(((1+(0.0864055/4)*(0.0864055-6))))-Pi+1/golden ratio 

 

Input interpretation: 

 

 

 

 
Result: 

 

125.476… 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: 
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Series representations: 

 

 

 

 

 

1/2log base 0.999466276(((1+(0.0864055/4)*(0.0864055-6))))+11+1/golden ratio 

 

Input interpretation: 

 

 

 

 
Result: 

 

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

 
Alternative representation: 
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Series representations: 

 

 

 

 

27*1/4log base 0.999466276(((1+(0.0864055/4)*(0.0864055-6))))+1 

 

Input interpretation: 

 

 

 
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 

 

 
Alternative representation: 
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Series representations: 

 

 

 

 

12*1/4log base 0.999466276(((1+(0.0864055/4)*(0.0864055-6))))-29-11 

 

Input interpretation: 

 

 

 
Result: 

 

728 (Ramanujan taxicab number) 

 

 
Alternative representation: 

 

 
Series representations: 
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12*1/4log base 0.999466276(((1+(0.0864055/4)*(0.0864055-6))))-29-11+47 

 

Input interpretation: 

 

 

 
Result: 

 

775  result practically equal to the rest mass of Charged rho meson 775.11 

 
Alternative representation: 

 

 
Series representations: 
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Now, we have that: 

 

(52) 

 

For y0 = 0.99, we obtain: 

 

8*[(((0.99^2-4*0.99+3-2 ln(0.99)-8 ln(2/1.99))))/(((0.99^2-8*0.99+7-2 ln(0.99)-16 
ln(2/1.99))))] 

 

Input: 

 

 

 
Result: 

 

317234.6106478… 

 
Alternative representations: 
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Series representations: 

 

 



 

 

 

and: 

 

1+1/sqrt((8*[(((0.99^2-4*0.99+3
ln(0.99)-16 ln(2/1.99))))])) 

 

Input: 

 
Result: 

1.0017754552… result very near to the following Rogers
fraction: 

65 

4*0.99+3-2 ln(0.99)-8 ln(2/1.99))))/(((0.99^2

 

 

very near to the following Rogers-Ramanujan continued 

 

 

 

 

 

 

ln(2/1.99))))/(((0.99^2-8*0.99+7-2 

 

 

Ramanujan continued 
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Alternative representations: 
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Series representations: 
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Pi*sqrt(((8*[(((0.99^2-4*0.99+3-2 ln(0.99)-8 ln(2/1.99))))/(((0.99^2-8*0.99+7-2 
ln(0.99)-16 ln(2/1.99))))])))-29-11-2/5 

 

Input: 

 

 

 
Result: 

 

1729.05757491… 

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 
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Alternative representations: 

 

 

 

 
Series representations: 
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sqrt(((8*[(((0.99^2-4*0.99+3-2 ln(0.99)-8 ln(2/1.99))))/(((0.99^2-8*0.99+7-2 
ln(0.99)-16 ln(2/1.99))))])))+123+47-4-2/golden ratio 

 

Input: 

 

 

 

 
Result: 

 

727.9997713… ≈ 728 (Ramanujan taxicab number) 
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Alternative representations: 

 

 

 

 
Series representations: 
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For y0 = 0.01, we obtain: 

 

8*[(((0.01^2-4*0.01+3-2 ln(0.01)-8 ln(2/1.01))))/(((0.01^2-8*0.01+7-2 ln(0.01)-16 
ln(2/1.01))))] 

 

Input: 

 

 

 
Result: 

 

10.3166… 

 
 
 
 
 



73 
 

Alternative representations: 

 

 

 

 
Series representations: 
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(((8*[(((0.01^2-4*0.01+3-2 ln(0.01)-8 ln(2/1.01))))/(((0.01^2-8*0.01+7-2 ln(0.01)-16 
ln(2/1.01))))])))^2+29+4 

 

Input: 

 

 

 
Result: 

 

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

 
Alternative representations: 
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Series representations: 
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(((8*[(((0.01^2-4*0.01+3-2 ln(0.01)-8 ln(2/1.01))))/(((0.01^2-8*0.01+7-2 ln(0.01)-16 
ln(2/1.01))))])))^2+18+1/golden ratio 

 

Input: 

 

 

 

Result: 

 

125.050… 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 
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Alternative representations: 

 

 

 

Series representations: 
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27*1/2(((((((8*[(((0.01^2-4*0.01+3-2 ln(0.01)-8 ln(2/1.01))))/(((0.01^2-8*0.01+7-2 
ln(0.01)-16 ln(2/1.01))))])))^2+21))))+8+1/golden ratio 

 

Input: 

 

 

 

Result: 

 

1728.95… 

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 

 

 
Alternative representations: 
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Series representations: 
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6*(((((((8*[(((0.01^2-4*0.01+3-2 ln(0.01)-8 ln(2/1.01))))/(((0.01^2-8*0.01+7-2 
ln(0.01)-16 ln(2/1.01))))])))^2+21))))-34-2-1/2 

 

Input: 

 

 

 
Result: 

 

728.092… ≈ 728 (Ramanujan taxicab number) 

 
 

Alternative representations: 
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Series representations: 
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Conclusion  

 

Modular equations and approximations to π 
S. Ramanujan - Quarterly Journal of Mathematics, XLV, 1914, 350 – 372 

 

Note that: 

 

Thence: 

 

And 

 

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

 
 
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. 
 



86 
 

 

 

 

References  

 

 

Stability of the graviton Bose-Einstein condensate in the brane-world 
R. Casadio - Dipartimento di Fisica e Astronomia, Università di Bologna, via Irnerio 
46, 40126 Bologna, Italy - INFN, Sezione di Bologna, viale B. Pichat 6, 40127 
Bologna, Italy 
Roldao da Rocha - CMCC, Universidade Federal do ABC, 09210-580, Santo André, 
SP, Brazil - arXiv: 1610.01572v1 [hep-th] 5 Oct 2016 
 

Holographic entanglement entropy under the minimal geometric 
deformation and extensions 
R. da Rocha, A. A. Tomaz - arXiv:1905.01548v2 [hep-th] 29 Dec 2019 

 


