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                                                  Abstract 

The purpose of this paper is to show how using certain mathematical values and / or 
constants from some Ramanujan expressions, we obtain some mathematical 
connections with equations of various sectors of Black Holes-Wormholes Physics and 
an almost equal value to the golden ratio 
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Monster black hole 100,000 times more massive than the sun is found in the heart of 

our galaxy (SMBH Sagittarius A = 1,9891*1035 ) 
https://www.seeker.com/space/astronomy/new-class-of-black-hole-100000-times-larger-than-the-sun-
detected-in-milky-way 
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(N.O.A – Pics. from the web)  

 

From: Manuscript Book 2 of Srinivasa Ramanujan 

 

Page 105 

 

For C0 = 0.5772156649 = euler-mascheroni constant, we obtain:  

-1/2 zeta (1/2) (euler-mascheroni constant+ Pi/2 + ln(8Pi)) 

Input: 

 

 

 

 

Decimal approximation: 

 

3.922646139… 

Alternate forms: 

 

 

 

 

Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 

 

 

 

 

 
or: 

-1/2 zeta (1/2) ((sum(1/k - log((k + 1)/k),k=1 to infinity))+ Pi/2 + ln(8Pi)) 

Input interpretation: 
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Result: 

 

 

Alternate forms: 

 

 

 

 
 

((((-1/2 zeta (1/2) ((sum(1/k - log((k + 1)/k),k=1 to infinity))+ Pi/2 + ln(8Pi))))))^1/e 

Input interpretation: 

 

 
 

 
Result: 

 

 
Alternate forms: 
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((((-1/2 zeta (1/2) ((sum(1/k - log((k + 1)/k),k=1 to infinity))+ Pi/2 + ln(8Pi))))))^1/e - 
(34 + 1)*1/10^3 

Input interpretation: 

 

 

 

Result: 

 

 

 
Alternate forms: 

 

 

 

 
 

SMBH87 mass = 1.312806 * 1040 

10^39*[4*((((-1/2 zeta (1/2) ((sum(1/k - log((k + 1)/k),k=1 to infinity))+ Pi/2 + 
ln(8Pi))))))-e+((PI^2)/64)] 

Input interpretation: 
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Result: 

 

 
1.31265*1040 

 

SMBH87 radius = 1.94973*1013 

 

[((((-1/2 zeta (1/2) ((sum(1/k - log((k + 1)/k),k=1 to infinity))+ Pi/2 + ln(8Pi))))))-
sqrt((34+5)/10)]*10^13 

Input interpretation: 

 

 

 

 
Result: 

 

1.9478*1013 

 

 
 
 
 
Alternate forms: 
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From: 

Rindler horizons in the Schwarzschild spacetime 
Kajol Paithankar_ and Sanved Kolekary 
UM-DAE Centre for Excellence in Basic Sciences, 
Mumbai 400098, India - June 2019 
arXiv:1906.05134v3 [gr-qc] 30 Oct 2019 

 

 

 

and 

From: 

Conformally symmetric traversable wormholes in modified teleparallel gravity 
Ksh. Newton Singh 
Department of Physics, National Defence Academy, Khadakwasla, Pune-411023, 
India. - Department of Mathematics, Jadavpur University, Kolkata-700032, India 
Ayan Banerjee† and Farook Rahaman‡ 
Department of Mathematics, Jadavpur University, Kolkata-700032, India 
M. K. Jasim§ 
Department of Mathematical and Physical Sciences, 
University of Nizwa, Nizwa, Sultanate of Oman 
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From (43)  

for a = 0.1 , ω = -1.4 , A = -2, B = 0.5,  c3 = 1.88,  r = 1.94973e+13: 

 

1/(((6*0.1(-1.4+3))))^1/2 * [6*0.1*(-2)*(-1.4+3)*(1.94973e+13)^-(1.14285714)+ 
1.88^2(((6*0.1(-1.4+1)+0.5*(1.94973e+13)^2*(-1.4+3))))]^1/2 

Input interpretation: 

 
 
Result: 

 
3.34612…*1013 

 

 

From the previous Ramanujan expression, we obtain: 

10^13*(((([((((-1/2 zeta (1/2) ((sum(1/k - log((k + 1)/k),k=1 to infinity))+ Pi/2 + 
ln(8Pi))))))]-1/golden ratio+(4*1/10^2))))) 

Input interpretation: 

 

 

 

 

 
Result: 

 

3.34461*1013 
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Alternate forms: 
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From (50): 

[(0.13^2)/0.2*((((0.2^2*0.5(0.14-1)+2*0.2*0.14)/(2(3*0.14-
1)(0.2+1.94973e+13)^2)-(2*0.2*0.5(0.14-1))/((6*0.14-
1)(0.2+1.94973e+13))+(0.5(0.14-1))/((6*0.14)))))-0.014(0.2+1.94973e+13)^-
(6*0.14)]^1/2 

Input interpretation: 

 
 
Result: 

 
Polar coordinates: 

 
0.207981 
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(0.2+1.08645) 0.207981i 

Input interpretation: 
 

 
Result: 

 
 
Polar coordinates: 

 
0.267557 

 

From the Ramanujan expression, we obtain: 

1/(((-1/2 zeta (1/2) (euler-mascheroni constant+ Pi/2 + ln(8Pi)))))+12*1/10^3 

Input: 

 

 

 

 

Exact result: 

 

Decimal approximation: 

 

0.266929954… 

Alternate forms: 
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Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 
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(((1/((((0.2+1.08645) 0.207981i))))))^4-64+8+1/golden ratio 

Input interpretation: 

 

 

 

Result: 

 

139.752… result practically equal to the rest mass of  Pion meson 139.57 MeV 
 
 
 
Alternative representations: 

 

 

 

 

 

(((1/((((0.2+1.08645) 0.207981i))))))^4-55-13-golden ratio 

Input interpretation: 

 

 

 

 
Result: 

 

125.516… 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: 

 

 

 

 

 

We have: 

 

 

From 
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We obtain: 

0.2/(24Pi*0.603^2)*[((6*(-0.014)(0.2+3*0.14*0.603)(0.2+0.603)^(1-
6*0.14)))/(0.13)^2+(((0.2*0.5(0.14-1)-0.5(0.14-1)(3*0.14-1)*0.603+6(6*0.14-
1)*0.14^2)))/(((0.14(3*0.14-1)(6*0.14-1))))] 

Input: 

 

Result: 

 

-0.159168… 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 
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From the previous Ramanujan expression, we obtain: 

-1/2*(((1/(((-1/2 zeta (1/2) (euler-mascheroni constant+ Pi/2 + 
ln(8Pi)))))+64*1/10^3))) 

Input: 

 

 

 

 

Exact result: 

 

Decimal approximation: 

 

-0.159464977… 

Alternate forms: 
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Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 
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Now, we have that: 
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From (62), considering R = r0 = 2  and  n = 0.82, we obtain : 

 (0.6(0.82-1)) / (8Pi*2^2) 

Input: 

 

Result: 

 

-0.0010743… 

 
Alternative representations: 

 

 

 

 
Series representations: 

 

 

 

 
Integral representations: 
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-1/(((0.6(0.82-1)) / (8Pi*2^2))) + 8 -1/golden ratio 

Input: 

 

 

Result: 

 

938.224… result practically equal to the proton mass in MeV 

 
Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

 

 
-1/(((0.6(0.82-1)) / (8Pi*2^2))) + (9^3-1)+76-11+5 

Input: 

 

 
Result: 

 

1728.84… ≈ 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) 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 

 

 

 

 

 
From (59) 

 

For r = 1.94973e+13,  R = r0 = 2  and  n = 0.82  and a = 0.6 

we obtain: 
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0.6*(((((0.82-3)*2*(((1.94973e+13)/2))^0.82 + 2*(1.94973e+13))))) *1/ 
(8Pi*(1.94973^3)) 

Input interpretation: 

 
 
Result: 

   
1.24972...*1011 

 

10^11((((((((-1/2 zeta (1/2) (euler-mascheroni constant+ Pi/2 + ln(8Pi)))))))^1/6 - 
7*1/10^3))) 

Input: 

 

 

 

 

Exact result: 

 

Decimal approximation: 

 

1.24882711…*1011 

Alternate forms: 
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Alternative representations: 

 

 

 

 

Series representations: 
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Integral representations: 

 

 

 

 

 

Now, we have that: 
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For  α = 0.3, c3 = 1.165,   r = 1.94973e+13,  R = r0 = 1.8  and  B = 0.2  and a = 0.5 

 

1.165*(1-(((((0.3*1.8^3 ln((((1.8/1.94973e+13))))))+1.8 *1/((1.94973e+13))))))^1/2 

Input interpretation: 

 

 
 
Result: 

 
8.52217… 

 

1+1/(((1/(2e)((((1.165*(1-(((((0.3*1.8^3 ln((((1.8/1.94973e+13))))))+1.8 
*1/((1.94973e+13))))))^1/2))))))) 

Input interpretation: 

 

 
 
Result: 

 
1.63793206227… 
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1/10^27(((1+1/(((1/(2e)((((1.165*(1-(((((0.3*1.8^3 ln((((1.8/1.94973e+13))))))+1.8 
*1/((1.94973e+13))))))^1/2)))))))+34/10^3))) 

Input interpretation: 

 

 
 
Result: 

 
1.67193…*10-27 result very near to the proton mass in kg 

 

From the Ramanujan expression, we obtain: 

2*(((((-1/2 zeta (1/2) (euler-mascheroni constant+ Pi/2 + ln(8Pi)))))))+1/(sqrt2)-
3/10^2 

Input: 

 

 

 

 

 
Exact result: 

 

Decimal approximation: 

 

8.5223990596… 

 
lternate forms: 
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Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

 

Now, we have that: 

 

For  α = 0.3, c3 = 1.165,   r = 1.94973e+13,  R = r0 = 1.8  and  B = 0.2  and a = 0.5 

 

1/((16Pi*(1.94973e+13)^6)) 

Input interpretation: 

 
 
Result: 

 
3.62146…*10-82 
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3.62146e-82[0.2*(1.94973e+13)^6-36*0.5*0.3^2*1.8^6* ln^2(1.8/1.94973e+13)-
12*0.5(1.94973e+13-1.8)(3*1.94973e+13+2*0.3*1.8^3-
3*1.8)+24*0.5*0.3*1.8^3(3*1.94973e+13+0.3*1.8^3-3*1.8) ln(1.8/1.94973e+13)] 

Input interpretation: 

 

 
 
Result: 

 
0.0039788771752402708894087340632913338787999999999999 

 

1/0.0039788771752402708894087340632913338787999999999999 

Input interpretation: 

 
 
Result: 

 
251.32718502… 
 
 
Possible closed forms: 
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1/2(1/0.003978877175240270889) 

Input interpretation: 

 
 
Result: 

 
125.6635925108… 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 

 

 

1/2(1/0.003978877175240270889)+13+1/golden ratio 

Input interpretation: 

 

 
 
Result: 

 
139.28162649… result practically equal to the rest mass of  Pion meson 139.57 MeV 
 

 
 
Alternative representations: 
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From the Ramanujan expression, we obtain: 

(((((-1/2 zeta (1/2) (euler-mascheroni constant+ Pi/2 + ln(8Pi)))))))^4+13+golden 
ratio 

Input: 

 

 

 

 

 

 
Exact result: 

 

Decimal approximation: 

 

251.382503231… 

Alternate forms: 

 

 

 

 
Alternative representations: 
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Series representations: 
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Now, we have that: 

 

 

 

For  α = 0.025, c3 = 1.165,   r = 1.94973e+13,  R = r0 = 1.4  and  B = 0.2  and a = 0.5 
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1.165 * (1-(((((0.025*1.4*((((1-(1.4/1.94973e+13)))))))+1.4 * 
1/((1.94973e+13))))))^1/2 

Input interpretation: 

 
 
Result: 

 
1.14443… 

 

From: 

 

 

 

For  α = 0.025, c3 = 1.165,   r = 1.94973e+13,  R = r0 = 1.4  and  B = 0.2  and a = 0.5 

 

1/((16Pi*(1.94973e+13)^8)) 

Input interpretation: 

 
 
Result: 

 
9.52652..*10-109 
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9.52652e-109*((((([0.2*(1.94973e+13)^8-12*0.5(1.94973e+13-
1.4)*(((3*(1.94973e+13)^3-
3*(1.94973e+13)^2*((2*0.025*1.4+1.4))+0.025((3*0.025+4))*(1.94973e+13)*(1.4^
2)-0.025^2*1.4^3)))]))))) 

Input interpretation: 

 
 
Result: 

 
0.00397887295284…… final result 

 

1/((((9.52652e-109*((([0.2*(1.94973e+13)^8-12*0.5(1.94973e+13-
1.4)*(((3*(1.94973e+13)^3-
3*(1.94973e+13)^2*((2*0.025*1.4+1.4))+0.025((3*0.025+4))*(1.94973e+13)*(1.4^
2)-0.025^2*1.4^3)))]))))))) 

Input interpretation: 

 
 
Result: 

 
251.327451731… 

 

1/2*1/((((9.52652e-109*((([0.2*(1.94973e+13)^8-12*0.5(1.94973e+13-
1.4)*(((3*(1.94973e+13)^3-
3*(1.94973e+13)^2*((2*0.025*1.4+1.4))+0.025((3*0.025+4))*(1.94973e+13)*(1.4^
2)-0.025^2*1.4^3)))]))))))) 

Input interpretation: 
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Result: 

 
125.663725865… 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 

 

 

13+0.618034+0.5/((9.52652e-109*[0.2*(1.94973e+13)^8-12*0.5(1.94973e+13-
1.4)*(((3*(1.94973e+13)^3-
3*(1.94973e+13)^2*((2*0.025*1.4+1.4))+0.025((3*0.025+4))*(1.94973e+13)*(1.4^
2)-0.025^2*1.4^3)))])) 

 

Input interpretation: 

 
 
Result: 

 
139.2817598… result practically equal to the rest mass of  Pion meson 139.57 MeV 
 

 

From the Ramanujan expression, we obtain: 

(((((-1/2 zeta (1/2) (euler-mascheroni constant+ Pi/2 + ln(8Pi)))))))^4+13+golden 
ratio 

Input: 
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Exact result: 

 

Decimal approximation: 

 

251.3825032… 

Alternate forms: 

 

 

 

 
Alternative representations: 

 

 

 

 
Series representations: 
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Summing (80) and (81), we obtain: 

1.14443 + 9.52652e-109*(([0.2*(1.94973e+13)^8-12*0.5(1.94973e+13-
1.4)*(((3*(1.94973e+13)^3-
3*(1.94973e+13)^2*((2*0.025*1.4+1.4))+0.025((3*0.025+4))*(1.94973e+13)*(1.4^
2)-0.025^2*1.4^3)))])) 

Input interpretation: 

 
 
Result: 

 
1.1484088729… 

 

From the following 5th order Ramanujan mock theta function of his last letter 
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we obtain:   
 

 
 

 
 
f(q) = 1.1424432422... 
 
 

Now, from: 

 

 
 

0.00397887295284…… 

 

And 

(see: Traversable wormholes in f(R, T) gravity with conformal motions - Ayan 
Banerjee, Ksh. Newton Singh, M. K. Jasim,4 and Farook Rahaman - 
arXiv:1908.04754v1 [gr-qc] 10 Aug 2019) 
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-7.97774999…*1016   or, considering a = 2  and r0 = 1.8 :  
 

We obtain: 

0.00397887295284 * (-7.97774999*10^16) 

Input interpretation: 

 
 
Result: 

 
-3.17424536597305804716 * 1014 

Or: 

(0.00397887295284 *-15955499980000000) 

Input interpretation: 
 

 
Result: 

 
-6.34849073194611609432e+13 dg 
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If we consider -3.17424536597305804716 * 1014  centigrams, we obtain: 

 

-3.1742453659730580472×10^14 cg  = kg   

Input interpretation: 
 

 
Result: 

 

 

 
3.171.245.365,973058047 Kg 

 

And we have: 

 

from: 
https://wiki.eveuniversity.org/Wormhole_attributes 

 

Wormhole 
Type 

Leads 
to 

Total Mass 
Allowed (Kg) 

Max 
Individual 
Mass (Kg) 

Mass 
Regeneration 
(Kg/day) 

Wormhole 
Classification 

Max 
Stable 
Time 
(Hours) 

N944 Lowsec 3,000,000,000 1,350,000,000 0 8 24 

 

 

We note that the total mass allowed, i.e. 3 * 109 Kg is practically equal to the 
obtained value 3.174245365973058047 * 109 Kg  

Now, we insert this value in the Hawking radiation calculator and obtain: 

Mass = 3.17425e+9 

Radius = 4.71429e-18 

Temperature = 3.86534e+13 
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from the Ramanujan-Nardelli mock formula, we obtain: 

 

sqrt[[[[1/(((((((4*1.962364415e+19)/(5*0.0864055^2)))*1/(3.17425e+9)* sqrt[[-
((((3.86534e+13* 4*Pi*(4.71429e-18)^3-(4.71429e-18)^2))))) / ((6.67*10^-11))]]]]] 

Input interpretation: 

 
 
Result: 

 
1.618077600233… 

 

Note that, for the same values, but with minus sign, we obtain: 

Input interpretation: 

 
 
Result: 

 
1.61808…i 

 

Or, for the following values: 

Mass = 6.34849e+9 

Radius = 9.42856e-18 

Temperature = 1.93267e+13 
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sqrt[[[[1/(((((((4*1.962364415e+19)/(5*0.0864055^2)))*1/(6.34849e+9)* sqrt[[-
((((1.93267e+13* 4*Pi*(9.42856e-18)^3-(9.42856e-18)^2))))) / ((6.67*10^-11))]]]]] 

 

Input interpretation: 

 
 
Result: 

 
1.61807804…. 

 
 and, for the same values, but with minus sign, we obtain: 
 

Input interpretation: 

 
 
Result: 

 
1.61808…i  
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Now, we have that: 

 

 

    r = 1.94973e+13 

(3*7.74^-2)/(((-2(3*(-2)-1))+8Pi(-2)))+((-2+2Pi))/((-2+4Pi)) 

 

 

 

1/(2*(1.94973e+13)^2*(-2+Pi)) 

Input interpretation: 

 
 
Result: 

 
1.15215e-27 

 

(3*7.74^-2)/(((-2(3*(-2)-1))+8Pi(-2)))+((-2+2Pi))/((-2+4Pi)) 

Input: 
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Result: 

 

0.40397928 

 
Alternative representations: 

 

 

 

 
Series representations: 
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exp[(((4(-2+Pi)*(1.23+(((((((2 ln (1.94973e+13)))))))/(((-2-3*(-2)(-2)-8(Pi)(-
2)))))))))] 

Input interpretation: 

 

 
 
Result: 

 
6.11069e+5 

 

In conclusion: 

1.15215e-27 * (0.40397928 * 6.11069e+5) 

Input interpretation: 
 

 
Result: 

 
2.84418844159366188e-22 

 

(-7.97774999*10^16  * 2.84418844159366188e-22) 

Input interpretation: 
 

 
Result: 

 
 
Result: 

 
-2.269022431148…*10-5 
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From the Hawking radiation calculator, we have that: 

Mass = -0.0000226902 

Radius = -3.36987e-32 

Temperature = -5.40742e+27 

Applying the Ramanujan-Nardelli mock formula, we obtain: 

sqrt[[[[1/(((((((4*1.962364415e+19)/(5*0.0864055^2)))*1/(-0.0000226902)* sqrt[[-
((((-5.40742e+27* 4*Pi*(-3.36987e-32)^3-(-3.36987e-32)^2))))) / ((6.67*10^-
11))]]]]] 

Input interpretation: 

 
 
Result: 

 
1.61807823761597…i 

 

Now, from: 

 

 
 

0.00397887295284…… 

 

And 
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Input interpretation: 

 

 
Result: 

 

7.94425...*1018 

 

 

-7.97774999…*1016   (or, considering a = 2  and r0 = 1.8 : ) 
 

We have also: 
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(7.94425*1018 *-7.97774999*10^16  * 2.84418844159366188e-22) 

 

 
-1.802568144864904943735337885981 × 1014 

Input interpretation: 
 

 
Result: 

 
-1.8025681448649e+9 

-1802568144.864904... 

 

From the Hawking  radiation calculator, we obtain: 

Mass = -1.80257e+9 

Radius = -2.67711E-18 

Temperature = -6.80671e+13 

 

From the Ramanujan-Nardelli mock formula, we obtain: 

sqrt[[[[1/(((((((4*1.962364415e+19)/(5*0.0864055^2)))*1/(-1.80257e+9)* sqrt[[-((((-
6.80671e+13* 4*Pi*(-2.67711e-18)^3-(-2.67711e-18)^2))))) / ((6.67*10^-11))]]]]] 

Input interpretation: 

 
 
Result: 

 
1.6180796277158….i 
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Observations 

 

 

Ramanujan formula for obtain the golden ratio 

 
1/(((1/32(-1+sqrt(5))^5+5*(e^((-sqrt(5)*Pi))^5))) 

Input: 

 
 
Exact result: 

 
 

Decimal approximation: 
 

 

(11*5*(e^((-sqrt(5)*Pi))^5))) / (((2*(((1/32(-1+sqrt(5))^5+5*(e^((-sqrt(5)*Pi))^5))) 

Input: 

 
 

Exact result: 

 
 
Decimal approximation: 

 
 

(5sqrt(5)*5*(e^((-sqrt(5)*Pi))^5))) / (((2*(((1/32(-1+sqrt(5))^5+5*(e^((-
sqrt(5)*Pi))^5))) 

Input: 
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Exact result: 

 
 
 

Decimal approximation: 
 

 

From which: 

Input interpretation: 

 
 
 
Result: 

 
 

Or: 

((((1/(((1/32(-1+sqrt(5))^5+5*(e^((-sqrt(5)*Pi))^5)))-(-
1.6382898797095665677239458827012056245798314722584 × 10^-7429)))^1/5 

Input interpretation: 

 
 

 
Result: 

 
 

The result, thence, is: 

1.6180339887498948482045868343656381177203091798057628 

This is a wonderful golden ratio, fundamental constant of various fields of 
mathematics and physics 
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Continued fraction: 

 
 

Possible closed forms: 
 

 

 
 
 

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. 
 
In mathematics, the Fibonacci numbers, commonly denoted Fn, form a sequence, called 
the Fibonacci sequence, such that each number is the sum of the two preceding ones, starting from 
0 and 1. Fibonacci numbers are strongly related to the golden ratio: Binet's formula expresses 
the nth Fibonacci number in terms of n and the golden ratio, and implies that the ratio of two 
consecutive Fibonacci numbers tends to the golden ratio as n increases. 
Fibonacci numbers are also closely related to Lucas numbers ,in that the Fibonacci and Lucas 
numbers form a complementary pair of Lucas sequences  

The beginning of the sequence is thus: 
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0, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, 233, 377, 610, 987, 1597, 2584, 4181, 6765, 10946, 
17711, 28657, 46368, 75025, 121393, 196418, 317811, 514229, 832040, 1346269, 2178309, 

3524578, 5702887, 9227465, 14930352, 24157817, 39088169, 63245986, 102334155...  

 

The Lucas numbers or Lucas series are an integer sequence named after the 
mathematician François Édouard Anatole Lucas (1842–91), who studied both that sequence and the 
closely related Fibonacci numbers. Lucas numbers and Fibonacci numbers form complementary 
instances of Lucas sequences. 

The Lucas sequence has the same recursive relationship as the Fibonacci sequence, where each term 
is the sum of the two previous terms, but with different starting values. This produces a sequence 
where the ratios of successive terms approach the golden ratio, and in fact the terms themselves 
are roundings of integer powers of the golden ratio.[1] The sequence also has a variety of 
relationships with the Fibonacci numbers, like the fact that adding any two Fibonacci numbers two 
terms apart in the Fibonacci sequence results in the Lucas number in between. 

The sequence of Lucas numbers is: 

2, 1, 3, 4, 7, 11, 18, 29, 47, 76, 123, 199, 322, 521, 843, 1364, 2207, 3571, 5778, 9349, 15127, 
24476, 39603, 64079, 103682, 167761, 271443, 439204, 710647, 1149851, 1860498, 3010349, 
4870847, 7881196, 12752043, 20633239, 33385282, 54018521, 87403803…… 

All Fibonacci-like integer sequences appear in shifted form as a row of the Wythoff array; the 
Fibonacci sequence itself is the first row and the Lucas sequence is the second row. Also like all 
Fibonacci-like integer sequences, the ratio between two consecutive Lucas numbers converges to 
the golden ratio. 

 

A Lucas prime is a Lucas number that is prime. The first few Lucas primes are: 

2, 3, 7, 11, 29, 47, 199, 521, 2207, 3571, 9349, 3010349, 54018521, 370248451, 6643838879, ... 
(sequence A005479 in the OEIS). 

 
In geometry, a golden spiral is a logarithmic spiral whose growth factor is φ, the golden 
ratio.[1] That is, a golden spiral gets wider (or further from its origin) by a factor of φ for every 
quarter turn it makes. Approximate logarithmic spirals can occur in nature, for example the arms 
of spiral galaxies[3] - golden spirals are one special case of these logarithmic spirals 
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