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From: 

RAMANUJAN’S UNPUBLISHED MANUSCRIPT ON THE PARTITION AND 
TAU FUNCTIONS WITH PROOFS AND COMMENTARY 
Bruce C. Berndt and Ken Ono 
 

We have that (page 45): 

 

 

For q = 1, we obtain: 

(1-19+152-627+1140+988-9063+14212+7410-44270+22781+38114+36176-137256-
154850+480605) 

Input: 

 
 
Result: 

 
255494 

From the formula of the coefficients of the '5th order' mock theta function 𝜓ଵ(𝑞) 

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

for n = 404.1338, we obtain: 

sqrt(golden ratio) * exp(Pi*sqrt(404.1338/15)) / (2*5^(1/4)*sqrt(404.1338)) 

Input interpretation: 
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Result: 

 
255494 

 

 
Series representations: 
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From: 

 

For q = 1, we obtain: 

1-23+230-1265+3795-3519-16445+64285-64515-120175+354706-123763-407560-
48530+817190+1464341 

Input: 

 
Result: 
 

 
1918753 

From the two results, we obtain: 

(((1-23+230-1265+3795-3519-16445+64285-64515-120175+354706-123763-
407560-48530+817190+1464341)/255494))))^1/4 

Input: 

 
Result: 

 
 
Decimal approximation: 

 
1.65542531249….. is very near to the 14th root of the following Ramanujan’s class 

invariant 𝑄 = ൫𝐺ହହ/𝐺ଵଵ/ହ൯
ଷ
 = 1164,2696  i.e. 1,65578... 
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Alternate form: 
 

 
 

We have also: 

1/10^52[((((((((1-23+230-1265+3795-3519-16445+64285-64515-120175+354706-
123763-407560-48530+817190+1464341)/255494))))^1/4)))-55/10^2+2/10^4] 

 

where 55 and 2 are Fibonacci numbers 

 
 
Input: 

 
Result: 

 
 
Decimal approximation: 

 
1.10562531…*10-52 result practically equal to the value of Cosmological Constant 
1.1056*10-52 m-2 

 

 
Alternate forms: 
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Page 42 

 

 

25*63+5^5*52*0.5+5^7*63*0.5^2+5^10*6*0.5^3+5^12*0.5^4 

Input: 
 

Result: 

 
2.38963015625*107 

Decimal form: 
 

23896301.5625 ≈ 23896301 

 

From the formula of the coefficients of the '5th order' mock theta function 𝜓ଵ(𝑞) 

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

 

for n = 677 

sqrt(golden ratio) * exp(Pi*sqrt(676.82/15)) / (2*5^(1/4)*sqrt(676.82)) +sqrt(729) 
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where 729 is 93 (see Ramanujan cubes) 

Input interpretation: 

 

 

Result: 

 

 

2.38963012324155…*107 
 
Series representations: 

 



9 
 

 

 

 
 

ln((25*63+5^5*52*0.5+5^7*63*0.5^2+5^10*6*0.5^3+5^12*0.5^4)) 



10 
 

Input: 
 

 

Result: 

 

16.98923… result very near to the mass of the hypothetical light particle, the boson 
mX = 16.84 MeV 

 
 
Alternative representations: 
 

 

 

 

 
Series representations: 
 

 

 

 

 
Integral representations: 
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8* ln((25*63+5^5*52*0.5+5^7*63*0.5^2+5^10*6*0.5^3+5^12*0.5^4))+Pi+1/golden 
ratio 

Input: 

 

 

 

Result: 

 

139.6735… result practically equal to the rest mass of  Pion meson 139.57 MeV 
 

Alternative representations: 
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Series representations: 
 

 

 

 

 
Integral representations: 

 

 

 

8* ln((25*63+5^5*52*0.5+5^7*63*0.5^2+5^10*6*0.5^3+5^12*0.5^4))-11+1/golden 
ratio 

where 11 is a Lucas number 

Input: 
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Result: 

 

125.5319… 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: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

 

1/2((((25*63+5^5*52*0.5+5^7*63*0.5^2+5^10*6*0.5^3+5^12*0.5^4))^1/3-29-3))-
golden ratio^2 

Input: 

 

 

Result: 

 

125.399… 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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Now, we have that: 

 

 

5^2 * 63 * 12195 + 5^2 * 52 * 60541 + 5^7 * 63 * 66862 + 5^10 * 6 * 29575 + 5^12 
* 6448 = 3646072432125 

(5^2 * 63 * 12195) + (5^2 * 52 * 60541) + (5^7 * 63 * 66862) + (5^10 * 6 * 29575) 
+ (5^12 * 6448)   

Input: 
 

 
Result: 
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We note that: 

((((5^2 * 63 * 12195) + (5^2 * 52 * 60541) + (5^7 * 63 * 66862) + (5^10 * 6 * 
29575) + (5^12 * 6448))))*196884*744 

Where 196884 and 744 re fundamental numbers of the following  j-invariant  

 

 
 

(In mathematics, Felix Klein's j-invariant or j function, regarded as a function of 
a complex variable τ, is a modular function of weight zero for SL(2, Z) defined on 
the upper half plane of complex numbers.) 

Input: 
 

 
 
Result: 

 
Scientific notation: 

 
5.326533280812800808 * 1020 result very near to the value of the following 
expression previously analyzed:  

 

 
 

 
5.46101...*1020 

 

We have also: 
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(55+5)* ln((((5^2 * 63 * 12195) + (5^2 * 52 * 60541) + (5^7 * 63 * 66862) + (5^10 * 
6 * 29575) + (5^12 * 6448))))-7+1/golden ratio 

Where 7 is a Lucas number 

Input: 

 

 

 

Exact result: 

 

Decimal approximation: 

 

1728.937519…. 

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 

 

Property: 

 

Alternate forms: 

 

 

 

 
Alternative representations: 
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Series representations: 
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Integral representations: 

 

 

 

We have that: 

 

 
 

For n = 1 and q = e-2π = 0.0018674427317, we obtain: 

0.0018674427317 * (1+0.0018674427317)/(1-0.0018674427317)^3 

Input interpretation: 

 
 
Result: 

 
0.001881450907988.... 

1+(((0.0018674427317 * (1+0.0018674427317)/(1-0.0018674427317)^3))) 

Input interpretation: 

 
 
Result: 
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1.00188145090798..... result practically equal to the following Rogers-Ramanujan 
continued fraction: 

 

 

1/(((0.0018674427317 * (1+0.0018674427317)/(1-0.0018674427317)^3)))+16 

Input interpretation: 

 
 
Result: 

 
547.50469..... result practically equal to the rest mass of Eta meson 547.853 

 

For n = 3, we obtain: 

-1*0.0018674427317^3 * (1+0.0018674427317^3) / (((1-0.0018674427317^3)^3)) 

Input interpretation: 

 
 
Result: 

 
-6.5124123056423...*10-9 

 

-ln((-(-1*0.0018674427317^3 * (1+0.0018674427317^3) / (((1-
0.0018674427317^3)^3))))) 

Input interpretation: 
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Result: 

 

18.84955… result very near to the black hole entropy 18.7328 

 
Alternative representations: 

 

 

 

 
 
Series representations: 

 

 



22 
 

 

 
Integral representation: 

 

 

 
 

7 * (((-ln((-(-1*0.0018674427317^3 * (1+0.0018674427317^3) / (((1-
0.0018674427317^3)^3))))))))+11-Pi 

where 7 and 11 are Lucas numbers 

Input interpretation: 

 

 

Result: 

 

139.805298615… result practically equal to the rest mass of  Pion meson 139.57 
MeV 
 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representation: 
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Now, we have that: 

 

For n =1 and n = 3, we obtain: 

49*(0.0018674427317 * (1+0.0018674427317) / (((1-0.0018674427317)^3))) 

Input interpretation: 

 
 
Result: 

 
0.0921910944914.... 

 

From which: 

(((49*(0.0018674427317 * (1+0.0018674427317) / (((1-
0.0018674427317)^3))))))^1/256 

Input interpretation: 

 
Result: 

 
0.9907311460028... 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  

 

 

1/2 log base 0.9907311460028(((((49*(0.0018674427317 * (1+0.0018674427317) / 
(((1-0.0018674427317)^3))))))))-Pi+1/golden ratio 

Input interpretation: 

 

 

 

Result: 

 

125.47644134… 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: 



26 
 

 

 

 

 

1/2 log base 0.9907311460028(((((49*(0.0018674427317 * (1+0.0018674427317) / 
(((1-0.0018674427317)^3))))))))+11+1/golden ratio 

Where 11 is a Lucas number 

Input interpretation: 

 

 

 

 
 
Result: 

 

139.61803399… result practically equal to the rest mass of  Pion meson 139.57 MeV 
 
 

 
Alternative representation: 
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Series representations: 

 

 

 

49*(-1*0.0018674427317^3 * (1+0.0018674427317^3) / (((1-
0.0018674427317^3)^3))) 

Input interpretation: 

 
 
Result: 

 
-3.19108202976476...*10-7 

 

-ln(((-49*(-1*0.0018674427317^3 * (1+0.0018674427317^3) / (((1-
0.0018674427317^3)^3))))))+golden ratio 

Input interpretation: 
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Result: 

 

16.57576… result very near to the mass of the hypothetical light particle, the boson 
mX = 16.84 MeV 

 

 
Alternative representations: 

 

 

 

 
Series representations: 
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Integral representation: 

 

 

 

 
11 (-ln(((-49*(-1*0.0018674427317^3 * (1+0.0018674427317^3) / (((1-
0.0018674427317^3)^3)))))))-29+4 

Where 11, 29 and 4 are Lucas numbers 

Input interpretation: 

 

 

Result: 

 

139.535091571… result practically equal to the rest mass of  Pion meson 139.57 
MeV 
 

Alternative representations: 
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Series representations: 

 

 

 

 
 
 
Integral representation: 
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11 (-ln(((-49*(-1*0.0018674427317^3 * (1+0.0018674427317^3) / (((1-
0.0018674427317^3)^3)))))))-29-7-Pi 

Where 11, 29 and 7 are Lucas numbers 

Input interpretation: 

 

 

Result: 

 

125.393498918…. 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: 

 

 

 

 
 
Series representations: 
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Integral representation: 

 

 

 
Now, we have that: 

 

For q = 0.0018674427317, we obtain: 

 

1-264 sum (((n^9*0.0018674427317^n)/(1-0.0018674427317^n))), n=1 to infinity 
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Input interpretation: 

 
 
Result: 

 
6.59894*10-12 

 

((((1-264 sum (((n^9*0.0018674427317^n)/(1-0.0018674427317^n))), n=1 to 
infinity)))) = xy 

Input interpretation: 

 
 
Result: 

 
 
Geometric figure: 

 
 
Implicit plot: 

 
 
Alternate form: 

 
 
Solution: 

 
Solution for the variable y: 
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x(((6.59894×10^-12)/x)) 

Input interpretation: 

 
 
Result: 

 
6.59894*10-12 

 

691+65520 sum (((n^11*0.0018674427317^n)/(1-0.0018674427317^n))), n=1 to 
infinity 

Input interpretation: 

 
 
Result: 

 
1360.54  

 

((((691+65520 sum (((n^11*0.0018674427317^n)/(1-0.0018674427317^n))), n=1 to 
infinity)))) = 441x^3+250y^2 

Input interpretation: 

 

Result: 
 

 
 
 
 
 
Implicit plot: 
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Alternate forms: 
 

 

Solutions: 

 

 

 
Solutions for the variable y: 

 

 

Implicit derivatives: 
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((((691+65520 sum (((n^11*0.0018674427317^n)/(1-0.0018674427317^n))), n=1 to 
infinity)))) = 441x^3+250(-0.000245494 sqrt(90299946 - 29269517 x^3))^2 

Input interpretation: 

 
Result: 

 
 
Alternate forms: 

 

 

 
 
Real solution: 

 
1.45576 
 
Complex solutions: 

 

 
 

441*1.45576^3+250(-0.000245494 sqrt(90299946 - 29269517*1.45576^3))^2 

Input interpretation: 

 
Result: 

 
1360.5375239... 

 

Thence, we have that: 

((6.59894e-12)) + (((441*1.45576^3+250(-0.000245494 sqrt(90299946 - 
29269517*1.45576^3))^2))) 
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Input interpretation: 

 
 
Result: 

 
1360.5375239 

 

((6.59894e-12)) + (((441*1.45576^3+250(-0.000245494 sqrt(90299946 - 
29269517*1.45576^3))^2))) + 8Pi + golden ratio 

Input interpretation: 

 

 
Result: 

 
1387.28829….. result practically equal to the rest mass of Sigma baryon 1387.2 

 

We have also that: 

-((6.59894e-12))/(((441*1.45576^3+250(-0.000245494 sqrt(90299946 - 
29269517*1.45576^3))^2))) * (89+golden ratio) 

Where 89 is a Fibonacci number 

Input interpretation: 

 

 
 
Result: 

 
-4.39520...*10-13  

That is connected with: 



38 
 

 

 

 

 
 

 
-4.40806…*10-13 

 

And: 

  (((441*1.45576^3+250(-0.000245494 sqrt(90299946 - 29269517*1.45576^3))^2))) 
*1/((6.59894e-12)) * 1729*728* (1/2+golden ratio) 

Where 1729 and 728 are Ramanujan cubes 

 

Input interpretation: 

 

 
 
Result: 

 
5.49662...*1020 

That is connected with: 

 

 
 



39 
 

 
5.46101...*1020 

 

Now, we have that: 

 

 

Thence, we have: 

 

    

                      =  

 

We observe that: 

3x + sum (((n^2*0.0018674427317^n)/(1-0.0018674427317^n)^2)), n=1 to 
infinity)))) = 0 

Input interpretation: 

 

Result: 
 

Root plot: 
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Alternate form: 
 

 

Solution: 

 

-0.000629482 

 
and: 

((((sum (((n^2*0.0018674427317^n)/(1-0.0018674427317^n)^2)), n=1 to infinity)))) 
+ 3(-0.000629482) 

Input interpretation: 

 
 

Result: 
 

-7.24009*10-10 

 

ln ((((((sum (((n^2*0.0018674427317^n)/(1-0.0018674427317^n)^2)), n=1 to 
infinity)))) + 3(-0.000629482))) 

Input interpretation: 
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Result: 
 

 
Input interpretation: 

 

 

Result: 

 

Polar coordinates: 
 

21.2794  

 
Possible closed forms: 
 

 

 

 

 
 
 

 

2Pi*i (((-21.0462 + 3.14159 i))) + 7i + (golden ratio)i 

Input interpretation: 
 

 
 

Result: 

 



42 
 

Polar coordinates: 
 

125.85 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 

 

2Pi*i (((-21.0462 + 3.14159 i))) - 11i + (3*golden ratio)i 

Input interpretation: 
 

 
 

Result: 

 
Polar coordinates: 

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

And: 

1/10^52(((((((((-21.0462 + 3.14159 i)))*(1/18)i))) + (76/10^3)i + (((11+4)/10^4))i))) 

Input interpretation: 

 

 
Result: 

 
 
 
Polar coordinates: 

 
1.1056*10-52 result equal to the value of Cosmological Constant 1.1056*10-52 m-2 

 

 

Now, we have that: 
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sum ((-1)^n * (2n+1)^2*0.0018674427317^(2n+1))/((1-0.0018674427317^(4n+2))), 
n=0 to 1729 

Approximated sum: 

 
 

0.00186739 

 

sum (2n)^2*0.0018674427317^(2n))/((1+0.0018674427317^(4n))), n=1 to infinity 

Input interpretation: 

 
Infinite sum: 

 
 

0.0000139496 

 

 

We obtain: 

0.00186739-0.0000139496+16J 

Input interpretation: 
 

Result: 
 

Plot: 
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Geometric figure: 
 

Alternate forms: 
 

 

 

Root: 

 

-0.00011584 
 
Derivative: 
 

 

Indefinite integral: 

 

Definite integral after subtraction of diverging parts: 

 

 

 
0.00186739-0.0000139496+16(-0.00011584) 

Input interpretation: 
 

 
Result: 

 
4*10-10 
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ln(((0.00186739-0.0000139496+16(-0.00011584))))^2 – Pi 

Input interpretation: 
 

 

Result: 

 

465.12881584….  

 
Alternative representations: 

 

 

 

 
Series representations: 

 

 

 

 
Integral representation: 
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ln(((0.00186739-0.0000139496+16(-0.00011584))))^2 +29 

where 29 is a Lucas number 

Input interpretation: 
 

 

 
 
Result: 

 

497.270408495…. result practically equal to the rest mass of Kaon meson 497.614 

 
Alternative representations: 

 

 

 

 
Series representations: 

 

 

 

 
Integral representation: 
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Now, we have that: 

 

 

sum ((-1)^(n-1) * (n^3*0.0018674427317^n)/((1+0.0018674427317^n))), n=1 to 
infinity 

Input interpretation: 

 
 
Infinite sum: 

 
 

0.00183624 

 

sum ((-1)^(n-1) * (n^3*0.0018674427317^(2n))/((1-0.0018674427317^(2n))), n=1 to 
infinity 

Input interpretation: 

 
 
Infinite sum: 
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1/16(1+0.00183624-1+16*3.48726e-6) 

 

Input interpretation: 

 
 
Result: 

 
0.00011825226 

 

1/12 *1/(((1/16(1+0.00183624-1+16*3.48726e-6))))+76+golden ratio 

Where 76 is a Lucas number 

Input interpretation: 

 

 
Result: 

 
782.326 result practically equal to the rest mass of Omega meson 782.65 

 

 

1/10^52 * (((1+(((1/16(1+0.00183624-1+16*3.48726e-6)))) + 
(76+29)/10^3+5/10^4))) 

Where 76 and 29 are Lucas numbers, while 5 is a Fibonacci number 

Input interpretation: 

 
 
Result: 

 
1.10561825226*10-52 result practically equal to the value of Cosmological Constant 
1.1056*10-52 m-2 
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Now, we have that: 

 

 

-3 * sum ((2n+1)^3*0.0018674427317^(2n+1))/((1-0.0018674427317^(4n+2))), n=0 
to 1729 

Input interpretation: 

 

 
Result: 

 

-0.0056028752463 

 

 
16 * sum (-1)^n * ((2n+1)^2*0.0018674427317^(2n+1))/((1-
0.0018674427317^(4n+2))), n=0 to 1729 

Input interpretation: 

 

 
Result: 

 

0.029878250128 
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-12 * sum ((2n+1)*0.0018674427317^(2n+1))/((1-0.0018674427317^(4n+2))), n=0 
to 1729 

Input interpretation: 

 
 
Result: 

 
-0.022409625378 

 

We note that: 

1+(-0.0056028752463+0.029878250128-0.022409625378) 

Input interpretation: 
 

 
Result: 

 
Repeating decimal: 

 
1.0018657495037   result very near to the following Rogres-Ramanujan continued 
fraction 

  

 

-0.0056028752463+0.029878250128-0.022409625378+256J 

Input interpretation: 
 

Result: 
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Plot: 

 

Geometric figure: 
 

Alternate forms: 

 

 

 

Root: 

 

Derivative: 
 

 

 
 
 
Indefinite integral: 
 

 

 
 

-0.0056028752463+0.029878250128-0.022409625378+256(-7.28808400×10^-6) 

Input interpretation: 

 
 
Result: 
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-3 * 10-13 

 

-ln(-(-0.0056028752463+0.029878250128-0.022409625378+256(-7.28808400×10^-
6))) – 13 

Where 13 is a Fibonacci number 

Input interpretation: 

 

 
Result: 

 
15.83499392... result practically equal to the black hole entropy 15.8174 

 

-ln(-(-0.0056028752463+0.029878250128-0.022409625378+256(-7.28808400×10^-
6)))*5-5+1/golden ratio 

Where 5 is a Fibonacci number 

Input interpretation: 

 

 
 

 
 
Result: 

 
139.793.... result practically equal to the rest mass of  Pion meson 139.57 MeV 
 

 

-ln(-(-0.0056028752463+0.029878250128-0.022409625378+256(-7.28808400×10^-
6)))*5-18-1/golden ratio 

Where 5 is a Fibonacci number, while 18 is a Lucas number 

Input interpretation: 
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Result: 

 
125.5569356... 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 

 

 

We have also that: 

-0.0056028752463+0.029878250128-0.022409625378+x(-7.28808400×10^-6) = -
3*10^-13 

Input interpretation: 

 

Result: 

 

Plot: 

 

Alternate forms: 
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Solution: 

 

256 

And: 

-0.0056028752463+0.029878250128-0.022409625378+4x(-7.28808400×10^-6) = -
3*10^-13 

Input interpretation: 

 

Result: 

 

Plot: 

 

Alternate forms: 

 

 

 
Solution: 

 

64 

From: 

Ramanujan’s “Lost” Notebook VI: The Mock Theta Conjectures 
GEORGE E. ANDREWS* - The Pennsylvania State University, - University Park, 
Pennsylvania 16802 AND F. G. GARVAN - The University of Wisconsin, Madison, 
Wisconsin 53706 



55 
 

 

For α = π, we obtain: 

1/2 * sum ((-1)^n*0.0018674427317^(((3/2)(n+1/3)^2)))/((sinh((Pi/2)(n+1/5)))), n= -
1 to 1729 

Input interpretation: 

 

 

Result: 
 

0.554120264543 

 

(((1/2*1/ (((1/2 * sum ((-
1)^n*0.0018674427317^(((3/2)(n+1/3)^2)))/((sinh((Pi/2)(n+1/5)))), n= -1 to 
1729))))))^1/64 

Input interpretation: 

 

 

Result: 
 

0.9983954504062 result very near to the value of the following Rogers-Ramanujan 
continued fraction: 
 



 

 
 

and to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑

 

 

 

Ramanujan mathematics applied to Physics

 

From: 

https://www.quora.com/What-is-partition
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𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓  

tics applied to Physics 

partition-formula-by-Ramanujan-used-for 
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We calculation the Ramanujan’s partition formula for n = 12, 24, 36, 48, 60, 72, 84 
and 264 and 276 

We have: 

 

-((1/(2Pi*sqrt2) * -4.04426)/(12))*(1/(sqrt(12-1/12)))exp(Pi*((sqrt(2/3(12-1/12))))) 

Input interpretation: 

 

 
Result: 

 

77.0020…  (77) 

 
 
Series representations: 
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-((1/(2Pi*sqrt2) * -5.7964)/(24))*(1/(sqrt(24-1/24)))exp(Pi*((sqrt(2/3(24-1/24))))) 

Input interpretation: 

 

Result: 
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1575.03…  (1575) 

 

Series representations: 
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Pi*ln(((-((1/(2Pi*sqrt2) * -5.7964)/(24))*(1/(sqrt(24-1/24)))exp(Pi*((sqrt(2/3(24-
1/24)))))))) 

Input interpretation: 

 

 

 
Result: 

 

23.1285… result very near to the black hole entropy 23.3621 

 
Alternative representations: 
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Series representation: 

 

 
Integral representations: 

 

 

 

We have that: 

Input interpretation: 
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Result: 

 
20.45440378... result very near to the black hole entropy 20.5520 

 

 
-((1/(2Pi*sqrt2) * -7.1818)/(36))*(1/(sqrt(36-1/36)))exp(Pi*((sqrt(2/3(36-1/36))))) 

Input interpretation: 

 

 
Result: 

 

17977.3...  (17977) 

 
 
Series representations: 
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-((1/(2Pi*sqrt2) * -8.35955)/(48))*(1/(sqrt(48-1/48)))exp(Pi*((sqrt(2/3(48-1/48))))) 

Input interpretation: 

 

 
Result: 

 

147273   (147273) 
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We have that: 
 
Input interpretation: 

 
 
Result: 

 
8.192164563… 
 
 
 
 
Series representations: 
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-((1/(2Pi*sqrt2) * (-9.40098)*1/(60)))*(1/(sqrt(60-1/60)))exp(Pi*((sqrt(2/3(60-
1/60))))) 

Input interpretation: 

 

 
Result: 

 

966467  (966467) 

 
Series representations: 
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-((1/(2Pi*sqrt2) * (-10.344268)*1/(72)))*(1/(sqrt(72-1/72)))exp(Pi*((sqrt(2/3(72-
1/72))))) 

Input interpretation: 

 

 
Result: 

 

5.3927830…*106   (5392783) 

 
We have that: 
 
Input: 

 
 
Exact result: 
 

 
Decimal approximation: 

 
5.57989357112…. 
 
 
 
Series representations: 
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-((1/(2Pi*sqrt2) * (-11.212685)*1/(84)))*(1/(sqrt(84-1/84)))exp(Pi*((sqrt(2/3(84-
1/84))))) 

Input interpretation: 

 

Result: 
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26543660  (26543660) 

 
We have that: 
 
Input: 

 
 
Exact result: 
 

 
 
Decimal approximation: 
 

 
4.9220708491329…… 
 
 
 
Series representations: 
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For n = 264 and 276, we obtain: 

 

-((1/(2Pi*sqrt2) * (-20.28126*1/(264)))*(1/(sqrt(264-1/264)))exp(Pi*((sqrt(2/3(264-
1/264))))) 

Input interpretation: 
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Result: 

 

6.704481…*1014   (670448123060170) 
 

 
 
 
 
 
Series representations: 
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-((1/(2Pi*sqrt2) * (-20.7492*1/(276)))*(1/(sqrt(276-1/276)))exp(Pi*((sqrt(2/3(276-
1/276))))) 

Input interpretation: 

 

 
Result: 

 

1.63729…*1015   (1637293969337171) 
 

 
We have that: 
 
Input interpretation: 
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Result: 
 

 
2.4420831381….. 
 
 
 
 
Series representations: 
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With regard n = 264 and n = 276, we have also that: 

1/e ln  ((((-((1/(2Pi*sqrt2) * (-20.28126*1/(264))))*(1/(sqrt(264-
1/264)))exp(Pi*((sqrt(2/3(264-1/264))))))))) 

Input interpretation: 

 

 

Result: 

 

12.5590243… result very near to the black hole entropy 12.5664 
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Alternative representations: 
 

 

 

 

 
Series representations: 

 



76 
 

 

 

 
Integral representations: 
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1/3  ln -((1/(2Pi*sqrt2) * (-20.7492*1/(276)))*(1/(sqrt(276-
1/276)))exp(Pi*((sqrt(2/3(276-1/276))))) 

Input interpretation: 

 

 

 
Result: 

 

11.677273… result very near to the black hole entropy 11.8458 

 
Alternative representations: 
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Series representation: 

 

 
Integral representations: 

 

 
 

 

 

We note that: 

Input interpretation: 
        12 - 24 

 
Result: 

 
1.75214 
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Input interpretation: 
       36 - 48 

 
Result: 

 
1.17775 

 
Input interpretation: 

              60 - 72 

 
Result: 

 
0.943288 

 

Input interpretation: 
       72 - 84 

 
Result: 

 
0.868417 

 

............................................................. 

 

Input interpretation: 
             264 - 276 

 
Result: 

 
0.46794 
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From 12 to 276, we obtain the above differences that tend to decrease for n that tends 
to infinity. Also the divisions between a result and the previous one, tend to decrease 
for n that tends to infinity. 

We have that: 

 

For n = 12 and k = 1      is equal to -4.04426 / 12 = - 0.337021666... 

 

For n = 24 and k = 1     is equal to -5.7964 / 24 = - 0.241516666... 

 

For n = 36 and k = 1     is equal to -7.1818 / 36 = - 0.199494444... 

 

For n = 48 and k = 1    is equal to -8.35955 / 48 = - 0.174157291666... 

 

For n = 60 and k = 1     is equal to -9.40098/ 60 = - 0.156683 

 

For n = 72 and k = 1    is equal to -10.344268 / 72 = - 0.1436703888... 
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For n = 84 and k = 1     is equal to -11.212685 / 84 = - 0.133484345... 

 

For n = 264 and k = 1    is equal to -20.28126 / 264 = - 0.076822954... 

 

For n = 276 and k = 1    is equal to -20.7492 / 276 = - 0.0751782608... 

 

For a fixed positive integer N, how many states are there with 𝑁 eigenvalue equal to 
N? This number, denoted as p(N), is so important that it has been given a name: the 
partitions of N. 
 
Assume the string can vibrate in d transverse directions. Then, for each frequency 
ℓω0, we must have d harmonic oscillators representing the possible polarizations of 
the motion.  
 
From Wikipedia: 
 
Polarization (also polarisation) is a property applying to transverse waves that specifies the 
geometrical orientation of the oscillations. In a transverse wave, the direction of the oscillation is 
perpendicular to the direction of motion of the wave. 
 
Thence, the results of p(n) can be considered the numbers of oscillations of strings in 
d transverse directions  
 

From p(24), where 24 is a number of eigenvalues,  we obtain: 

 

= 1575.03... numbers of string oscillations in transverse directions 

And: 



82 
 

 

 

= 23.1285...  

 

Inserting the entropy value 23.1285 in the Hawking radiation calculator, we obtain:  
 
Mass = 2.95273e-8 
 
Radius = 4.38530e-35 
 
Temperature = 4.15532e+30 
 
 
We note that this black hole has a mass of 2.95273*10-8 kg 
  
From the Ramanujan-Nardelli mock formula, we obtain: 

sqrt[[[[1/(((((((4*1.962364415e+19)/(5*0.0864055^2)))*1/(2.95273e-8)* sqrt[[-
((((4.15532e+30 * 4*Pi*(4.38530e-35)^3-(4.38530e-35)^2))))) / ((6.67*10^-11))]]]]] 
 

Input interpretation: 

 
 
Result: 

 
1.618076843… 

 

And: 
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1/sqrt[[[[1/(((((((4*1.962364415e+19)/(5*0.0864055^2)))*1/(2.95273e-8)* sqrt[[-
((((4.15532e+30 * 4*Pi*(4.38530e-35)^3-(4.38530e-35)^2))))) / ((6.67*10^-11))]]]]] 

Input interpretation: 

 
 
Result: 

 
0.61801762014… 

 

 

 

 

 

 

 

 

Appendix 

 

 

From: 

Chapter 16 String thermodynamics and black holes 

http://fma.if.usp.br/~amsilva/Livros/Zwiebach/chapter16.pdf 
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Emergent Gravity and the Dark Universe 
Erik Verlinde - arXiv:1611.02269v2 [hep-th] 8 Nov 2016 

 

 

We have that: 

 

We take the mass of SMBH M87. We know that the radius of SMBH87, by the 
Hawking Radiation Calculator, is equal to 1.94973e+13. From the above formula, we 
obtain: 
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(((-2Pi*(13.12806e+39)*(1.94973e+13)))) / (1.054571817e-34) 

Input interpretation: 

 
 
Result: 

 
-1.52503…*1088 

 

We observe that: 

(((-2x*(13.12806e+39)*(1.94973e+13)))) / (1.054571817e-34) = -1.52503e+88 

Input interpretation: 
 

 
 
Result: 
 

 
 
Plot: 

 
Alternate form: 

 
 
Alternate form assuming x is real: 

 
 
Solution: 
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3.14159 = π 

 

Furthermore, we have also that: 

ln((((((-2Pi*(13.12806e+39)*(1.94973e+13)))) / (1.054571817e-34)))) - 64 + 
1/golden ratio 

Input interpretation: 

 

 
 

Result: 

 
Polar coordinates: 

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

 

The mass corresponding to the value of the entropy that we have obtained, -
1.52503…*1088,  is -7.58210e+35. Performing the ratio between the two masses, we 
obtain: 

 

13.12806e+39 / (-7.58210e+35) 

Input interpretation: 

 
 
Result: 

 
-17314.543464….. 

We have also that: 

sqrt(-(13.12806e+39 / (-7.58210e+35))) + 7+1/golden ratio 

where 7 is a Lucas number 

Input interpretation: 
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Result: 

 
139.203... result practically equal to the rest mass of  Pion meson 139.57 MeV 

 

And: 

Input interpretation: 

 
 

where 11 is a Lucas number 

 
Result: 

 
1387.23... result practically equal to the rest mass of Sigma baryon 1387.2 

 

With regard the previous result -1.52503…*1088, we note that utilizing the following 
Ramanujan expression concerning the structure of highly composite numbers: 

 

 
this written expression in full becomes:  

 

28 *34 *53 *72 *11*13*17*19*23*29*31*37*41*43    from which, we obtain:  

 

 

(Pi+1/(sqrt2))*(2^8*3^4*5^3*7^2*11*13*17*19*23*29*31*37*41*43)^4 

 

Input: 

 
 
Exact result: 
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Decimal approximation: 

 
1.5085468441…*1088 

 
Property: 

 
Alternate forms: 

 

 

 
 

 

With regard the result of the ratio -17314.543464….., utilizing the formula for the 
Coefficients of the '5th order' mock theta function 𝜓ଵ(𝑞), for n = 274, we obtain, 
subtracting 76, 29 and 4 that are Lucas numbers: 

 

sqrt(golden ratio) * exp(Pi*sqrt(274/15)) / (2*5^(1/4)*sqrt(274))-76-29-4 

Input: 

 

 
Exact result: 
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Decimal approximation: 

 
17314.092518…. 

 
 
 
Property: 

 
 
Alternate forms: 
 

 

 

 
 
 
 
Series representations: 
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For the previous mass 13.12806e+39, we have the following A(r) = 4.77706e+27. 
Now: 
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From: 

 

for d = 4 and a0 = 1, we have that: 

 

(13.12806e+39) / (4.77706e+27) 

Input interpretation: 

 
 
Result: 

 
2.7481463494283...*1012 

 

And: 

 

1/(8Pi*6.67430e-11) * (2.7481463494283e+12)/3 
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Input interpretation: 

 
 
Result: 

 
5.46101...*1020 

 

From the above Ramanujan expression, we obtain: 

(2^8*3^4*5^3*7^2*11*13*17*19*23*29*31*37*41*43)*1/(29*1/2) 

Where 29 is a Lucas number 

Input: 

 
Exact result: 

 
Scientific notation: 

 
5.45686486440967872 * 1020 

 

From the previous formula 

 

We obtain also: 

golden ratio^2 * ln(((1/(8Pi*6.67430e-11) * (2.7481463494283e+12)/3))) 

Input interpretation: 
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Result: 

 
125.00938… 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 

 

 

And: 

 

Pi* ln(((1/(8Pi*6.67430e-11) * (2.7481463494283e+12)/3))) - 11+1/golden ratio 

Where 11 is a Lucas number 

Input interpretation: 

 

 
Result: 

 
139.62700... result practically equal to the rest mass of  Pion meson 139.57 MeV 
 

 

And also: 

(29+7)* ln(((1/(8Pi*6.67430e-11) * (2.7481463494283e+12)/3))) + 11- golden ratio 

Input interpretation: 

 

 
 

 
Result: 

 
1728.3581... 

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–



96 
 

Zagier theorem. The number 1728 is one less than the Hardy–Ramanujan number 
1729 

 

 

From 

 

And 

 

For  r = 1.94973e+13  

(4 + 4 ln(x)) / (4 ln(1.94973e+13)) * 1/(8Pi*6.67430e-11) * x / (1.94973e+13) 

Input interpretation: 

 

 
Result: 

 
Plots: 

 

 
 
Alternate forms: 
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Alternate form assuming x>0: 

 
Root: 

 
0.367879 = �̅�(𝑟) 

 
Properties as a real function: 

Domain 

 
Range 

 

 
Derivative: 

 
 
Indefinite integral: 

 
 
Global minimum: 

 
 
Definite integral after subtraction of diverging parts: 

 
 
 

Thence: 

(4 + 4 ln(0.367879)) / (4 ln(1.94973e+13)) * 1/(8Pi*6.67430e-11) * 0.367879 / 
(1.94973e+13) 

Input interpretation: 
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Result: 

 
-4.40806…*10-13 

 

From 

 

(((-4 ln ((-4.4086e-13)^1/2)))) / (((4 ln(1.94973e+13)))) 

Input interpretation: 

 

 
Result: 

 
Polar coordinates: 

 
0.467676 

 

Now: 

 

(1-1/3*0.467676)* ((-4.4086e-13)^1/2) 

Input interpretation: 

 
 
Result: 
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Polar coordinates: 
 

5.60465*10-7 

 

And: 

 

((((1-1/3*0.467676)* ((-4.4086e-13)^1/2))))^2 

Input interpretation: 

 
 
Result: 

 
 

 
Repeating decimal: 

 
-3.14120824643631040000000000000 * 10-13 

 

From the ratio of the two expression, we obtain: 

((((4 + 4 ln(0.367879)) / (4 ln(1.94973e+13)) * 1/(8Pi*6.67430e-11) * 0.367879 / 
(1.94973e+13)))) *1/((((1-1/3*0.467676)* ((-4.4086e-13)^1/2))))^2 

Input interpretation: 

 

 
 
Result: 

 
1.40329995045….. 
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Possible closed forms: 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

And: 

2/(golden ratio^2+e)[((((4 + 4 ln(0.367879)) / (4 ln(1.94973e+13)) * 
1/(8Pi*6.67430e-11) * 0.367879 / (1.94973e+13)))) *1/((((1-1/3*0.467676)* ((-
4.4086e-13)^1/2))))^2] 

Input interpretation: 
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Result: 

 
0.52594336561772…. result very near to the following Rogers-Ramanujan continued 
fraction: 

 

 

 

 

 

Appendix  

 

From: 

STRING THEORY VOLUME II - Superstring Theory and Beyond 
JOSEPH POLCHINSKI - Institute for Theoretical Physics 
University of California at Santa Barbara 
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We note that: 
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