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Abstract

In this paper we have described the mathematical connections between various
Ramanujan’s equations and some expressions of various topics of Particle Physics
and Black Hole/Wormhole Physics
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An equation means nothe
b mﬁgm{wd & expmf:?a

thought of Sod.

Jnvasa fama/ug;aa (1887-1920)

(N.O.A — Pics. from the web)

From:

Wormbholes in generalized hybrid metric-Palatini gravity obeying the matter
null energy condition everywhere - Joao Luis Rosa, Jose P. S. Lemos, and
Francisco S. N. Lobo - arXiv:1808.08975v1 [gr-qc] 27 Aug 2018,

Morris -Thorne wormholes with a cosmological constant
Jose P. S. Lemos, Francisco S. N. Lobo, Sergio Quinet de Oliveira - arXiv:gr-
qc/0302049v2 23 Dec 2003

Now, we have that:



B(a) = %1 (1_ 20’” _"";“a?),_ (56)
b(-:l} » ZGé'hr n ﬂ.ﬂtag. (57)
c 3

The exterior solurion, a < + < o¢, is given by the following metric

2_ 1 _ et 222\ 9 g0 di?
ds® = (1 3r wsye) o dtt 'r sl 2
1 ol N )
I J3
% G 4
L = ] :
+r2 (d6% + sin” 8dh?) . (U3)

The spacetime of the [nal solulion is given by Lhe melrics, Equalions (92)-
(93), which have been smoothly joined al a.

The additional parameter now is the cosmological constant, A, given
by Aue = (r/a®)'2. For instance, consider a traversal velocity v = 0.01¢,
so that 7o = 5 » 10°m. If the observer traverses through the wormhole
comfortably during a year, ATiaveer = 3.16 % 107s, and @ = 4.74 x 10" m.
The mass of the wormhole is M = 2.2 10*® ke and the cosmological constant
has the valile Aee = 4.6 ¥ 107*2m =2, The cosmalogical event horizon is then

situated at . = &.1 % 10 m =~ 200 a.

a=4.74e+13
From Mwh, we obtain the following value of r: r=3.26736e+9. Thence, we have:
Myn = 2.2e+36; 1y, = 3.26736e+9

From the radius, we obtain:

Mass = 2.20000e+36
Radius = 3.26736¢e+9

Temperature = 5.57707e-14

from the Ramanujan-Nardelli mock formula, we obtain:



sqrt[[[[1/(((((((4*1.962364415e+19)/(5%0.0864055"2)))*1/(2.20000e+36)* sqrt[[-
((((5.57707e-14 * 4%Pi*(3.26736e+9)"3-(3.26736e+9)*2))))) / ((6.67*10~-11)I]1]

Input interpretation:

1
| F S g
e T ) 'J 557707 - 10714 4 r (3.26736 - 107 )3 {3.26736 - 107 |2
“I| 5.0.08640552 2.zo000 - 10%9 .67 101!
Result:

1.618079198977871123189481727514155840933677846429431030699...

1.6180791989778.... result that is a very good approximation to the value of the
golden ratio 1,618033988749...

From
: 1 26GM  A.

@ s = l (1 . o BN 2)
(@) z ca 3

For a=4.74e+13; M, =2.2e+36; 1y, =3.26736e+9; A =1.1056e-52

172 In((((((1-((2*6.6Te-11%2.2e+36))/((3e+8)"2*4.7de+13)-1/3((1.1056¢-
52(4.74e+13)"2))))))

Input interpretation:

1 2xB.67x107 1 x2.2x1078 1
— log|1 - - = (1.1056 - 107 (4.74 - 10)%)
2 (3 107) x4.74 1012 3 i
log(x) is the natural logarithm

Result:
-0.0000343987...
-0.0000343987...
from

. 2 N

bla) = 4 g8

c? 3
For a=4.74e+13; M, = 2.2e+36, we obtain:
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((2*6.67e-11%2.2e+36))/((3e+8)"2) + 1/3((1.1056e-52(4.74e+13)"3))

Input interpretation:
2%6.67x 10711 x 2.2« 1078

(3 x10%)
Result:
3.26088888888888888880281363710136888888888888888888888... x 107

3.260888...¥10°

1
+ 3 (1.1056 107°% (4.74 - 10%)%)

From the ratio of the two results, we obtain:

(((2%6.67e-11%2.2e+36))/((3e+8)"2) + 1/3((1.1056e-52(4.74e+13)*3)))) / -
0.00003439874536562888

Input interpretation:

-11 36
ZXE Y ,;‘3 msi-z By ; (1.1056 - 10752 (4.74 - 10%3)%)
., E )]

0.00003439874536562888

Result:
-0.470673007372005562544456770572545636022862907237133. . « 1013

-9.47967390737...%10"

((((2*6.6Te-11%2.2e+36))/((3e+8)°2) + 1/3((1.1056e-52(4.74e+13)*3)))) / (-
0.00003439874536562888)))))"1/64 - (29+7)/10"3

Input interpretation:

2667 -10711.23 103 1 52 S
64 3 1082 2 (1.1056 - 107°< (4.74 - 10°°}°) 90 47

‘\ - -0.00003439874536562888 ) 10°

Result:
1.617436029040580320461527182542273196841378840853540134272. ..

1.61743602904.... result that is a very good approximation to the value of the golden
ratio 1,618033988749...



1/10M27[(((((2%6.6Te-11%2.2e+36))/((3e+8)"2) + 1/3((1.1056e-52(4.74e+13)"3)))) /
-(-0.00003439874536562888)))*1/64 +18/10"3]

Input interpretation:

2:6.67-10711:22.10% 1 52 1343
e SR +1(L1056 - 107 (4.74 . 107F)

027 | \° —0.00003439874536562888 T 103

Result:
1.6714360... x 10727

1.671436...%10™7 result practically equal to the value of the formula:

My, =2 X —mp = 1.6714213 x 107" kg

that is the holographic proton mass (N. Haramein)

(((((2%6.6Te-11%2.2e+36))/((3e+8)"2) + 1/3((1.1056e-52(4.74e+13)"3)))) / -
0.000034398745365628))))*1/(2Pi) - 29 -1

Input interpretation:

- -11 36
_2 6. 67 I1|:| i.z 10 " l [l.lDSﬁ 10_52 [4-?4 lD13'|3'|
an {3 1082 3 7 565 5
\- 0.000034398745365628 S

Result:
137.678...

137.678.... result practically equal to the golden angle value 137.5

(((((2%6.6Te-11%2.2e+36))/((3e+8)"2) + 1/3((1.1056e-52(4.74e+13)"3)))) / -
0.000034398745365628)))) 1 /(2Pi) - (34+13)+ 5

Input interpretation:

- -11 36

_T667x10_ xB2xI0_ , 17,1056 x 10772 (4.74x 1019))

2 {31082 3 48

"\ 5 (34 +131+5
0.000034398745365628




Result:
125.678...

125.678.... result very near to the Higgs boson mass 125.18 GeV

((((2%6.6Te-11%2.2e+36))/((3e+8)"2) + 1/3((1.1056e-52(4.74e+13)3)))) / -
0.000034398745365628)))) 1 /(2Pi) - 21 - 5 — 2

Input interpretation:

-11 36
| —2EEIxI0_22x10 , 17 1056x 1077 (4.74x 109)7)
2 {31081 3 .
\- i8] -5
0.000034398745365628

Result:
139.678...

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

Now, we have that:

Now we find the surface tangential pressure P. From Equation (8) we
see that Gy; has an important term (1 — 2)®”. The other terms depend at
most on the first derivative and as before do no contribute to the integral.
Thus, in this case Equation (59) gives 87 G/c*P = gl = bla)/a®'T. Now,
®’ = 0 by assumption, and &+ = [G M/(c?a®) — Aewwa/3] / (1 — b(a)/a).

; : L — (o G_"lff{c.laz}—,"\cxr_ajﬂ . S T i
Thus, P = = Jib@fa or more explicitly,
4 GM Niggepr B
c Tl !
,P — - coa 3 . (61)
SrGa [1 _ 2GM _ Awx 2
‘k/ c2a 3
From
1 CM  Agg ;2
P — c Za 7-a
SrGa \/1 _ 2GM _ Aext ;2
c?a 3

Fora=4.74e+13, c=3e+8, G=6.67¢e-11 and M = 2.2e+36 , we obtain:



(3e+8)"4*1/(8Pi*6.67e-11*4.74e+13)* ((6.67e-11%2.2e+36))/((3e+8)"2%4.74e+13)-
1/3((1.1056€-52(4.74e+13)"2))* 1/((1-((2*6.67e-
11%2.2e+36))/((3e+8)"2%4.74e+13)))- 1/3((1.1056€-52(4.74e+13)"2)*/2

Input interpretation:
1 6.67 »x 10711 x 2.2 » 1038

Bax6.67x 1071 x4.74x 108 (3x10°F x4.74x 1013
1
5 (1.1056 1072 (4.74 . 1013))
1

(3 10%)*

|| [l— 2x6.67 « 10711 x3.3 « 1036

1 -52 1342
(3 1082474 1013 ] ; (1.1056 - 1077 (4.74 - 10°7))

Result:
3.50646... % 10**

3.50646...¥10°* that is a surface tangential pressure

Now, we have that:

One can also 1o

ne can als iteh the interior solution with an exterior Schwarzschild-c

ia dAnml LI B LU 5 S N L §

«t — 0 and Ant > 0) in the presence of a thin shell, P £ 0
7), we have the behavior of the radial tension at the thm

2

1__1
Sitter solution (7.
From Equation (
shell, given by

\..'.l

4 4
(i C — Ty iﬁrﬁ'l f s oen'y
Jmf..'[‘f":J 8 i 81 Gﬂlm — e r'lc,‘-:l: + Ef‘ mal® (¥0)

e®@) — v”fl — 2GM/(c%a) — Aaea?/3.

Fora=4.74e+13, c=3e+8, G=6.67¢-11 and M =2.2e+36 , we obtain:

((1-((2%6.6Te-11%2.2e+36))/((3e+8)"2*4.74e+13)))- 1/3((1.1056e-
52(4.74e+13)"2)) /2

Input interpretation:

|
2 x6.67 x 10711 x2.2 x 1036

|| 1- - = (1.1056 - 107°% (4.74 - 107))

\ (3 x10%)F x4.74 x 10" 3 o
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Result:
0.9999656018...

0.9999656018...

From which, for :

((PI((((eN(-27/34+(3)/68+5/(34m)+(137m)/68) TN(7/17+(13e)/34))1/(sin(em) (1/68)(-

cos(em))(35/34)))))))
Input:

_RZcdercEc Ade
[f- 34 68 3471 68 g

717413 !']_-'34] 1
Fig

—

35/34

G
\ sinfe m) (—cos(e 1))

Exact result:
_27 ,3e, 5 ,13x _ .
e 3468 3an’ 68 g2 17HIZe)34

—_—

68 i
\ sinfe m) (—cosie m)*>3*

Decimal approximation:

25.87193050015123843421656220061729034102235070255941426081...

25.87193950015...

Alternate forms:
P-: 1043 (e-18)7+13 w2 |/168 ) pli34(48+13€)

Gaa . '
y sinfe m) (—cos(e my>>34

AR, A B T34
e 34 68 3r 68 e 1THIZEN34 canin my

S . P —w
SiN(e ) 33"' —COs(e )

) 27, 3e, 5 E+L]ﬂ i )
(13334 ;734 Y68 34 r er T17/7 24/ 1TH13 e)34

35/34

88
y sin(e m) cos (e )

secix) is the secant function



Alternative representations:
27 3¢, 5 13m :
;r[f 34 B8 347 6B fr?"lmlgwy] n.«'%@_;*lf—s“ﬁ o T/17H13 e)/34

68 . 35/34
Rinie ) (-cotied)) (—cosh(e i ;)34 5?/ |z:|::s{;l m— ;r}

lin
ETRFTREY 7/17H13 )34 7,3 1371 5
34 68 34r 68 g _27 3e 13m, 5 ,
3 re 347687 68 T34y o 17H13e)34

J

L]

o 35,34 . [
Sin(e ) (-cosleq)) [—l::u::sh{—m;T]I]IES“34 68 cns{g - ;r}

lan
tegt3ant TI17H13 £)/34 it e - 8
34 68 34nx [=}:] L _eL et
¥ Te 34 68 88 3ag g 17H13e)34

68 . 35/34 . I|'
SIN{e ) (—COS(e m)) [—cosh{—m;r}}35’34 &8 cos{z +”r}

Series representations:

27 de, 5 ldn; . :
}T[{' 34 68 347 68 ;r?.'l?ﬂ13ﬂf34]

68 .
Y sinfe m) (—cos(e m))*3?

27 de 5 195 ... :
e 34 68 34m 68 gpii/17H13ey34

1 142 k 435/34
Z % hk‘ +F] :I &8 z =1 ey ™" leliE'.lTill"'Ek
k=0 (142 k) k=0 (142 k)

27 de, .8 iz .. :
;r[f 34 68 347 68 ;T?-'l?ﬂ13=‘1-'34]

Ga . ¥
Y sinfe m) (—cos(e mn*>3*

.EI e, 5 kF . .
e 34768 3ant 68 24 17H13e)34 (_

E ':_l:lk“’”zk 33/34
k=0 2k

{- 1:I|l|c {——+r:| :|2 J,l.; szk
68; Zk:ﬂ [2&)! [de.'.l = ln';k'l' JZ

I L :
;r[f 34 68 347 68 H?,.1?+.;13.~J,34]

68 .
Y sin(e m) (—cos(e mn*234

27 dw .5 1Ay .
e 34768 341 68 g2 1TH13 e)f34 [_

5 (1 emy2Kk | 334
k=0 (2k)

Zm =1 emp K e Z 1R eml+2k
k=0 (2k) k=0 (1+2k)!
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Multiple-argument formulas:

27 e 5. dr, .. ,
;r[f 34 88 3471 68 ;r?-'l?*“-lg"-‘-'g“]

I‘l: 1043 (=184 m+13 P 1."-:68 m }Tl_.'34 {48413 &)

a8 . ' | GE .
N sinie ) (—cos(e my 24 (- T~ 10?34 "y sine m)

aF e, 5 l3m ;
}T[f 34 E‘S 341. 68 ?Ill'?‘H].g !I1.'34]

aa ., !
SIN{e ) (—COSle n}}35' b

TRETe Fr24 17413 £)/34

[1—2:052[2 3534 \HECGS }sm[ }

LS
2

27 3¢, & ,lin
.i"I'[t“ 34 68 341. 68 '.7":'1'?4-‘113!'1-'34] 27 3e, 5 13nm

e 34 68 3an 68 goH1TH13ey34
68 ;
SIN{e ) (—COS(e ;r}}35' e

35/324

\IECDS }5111 ?"}[ 1+2sin [2”

we obtain:

((1<((2*6.6Te-11*2.2e+36))/((3e+8)2*4.74e+13)))- 1/3((1.1056¢-
52(4.74e+13)°2)))"1/2)))*25.8719395001512384342165622

Input interpretation:
|I L2 6.67 x 10711 x 2.2 x 1078

VI 7 (3 10°2 474 107

kg [11'2'5'5 1[)‘52 [4?4 1013}2} 25.8719305001512384342 165622

Result:
0.090110433630076A793618180009252885578328586245443546241272.

0.999110433639.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e
7 =1- e ~(0.9991104684
-p+1 I+
1+3e’45° -1 R
e—47r\/§
1+
1+..

and to the dilaton value 0.989117352243 = ¢

11



or:

0.9999656018"(([(e (10 + 3 (e - 18) & + 13 m*2)/(68 7)) T (1/34 (48 + 13
e)))* 1/(sin(e m)"(1/68) (-cos(e 1)) (35/34))]))

Input interpretation:

| e 2 i ] ! — ]
[r'm"'g“ Ll ]-"'58”]n1-'34':48+13*'3] 1,-'[6§. smie ) ':—-:DS':!-:rJJgS-'34]

0.9999656018

Result:
0.000110432444049023566076647076570266600481104505610041853 ...

0.99911043244404... as above

Alternative representations:

a4 ; r e S R— -
["|:1|:|+3 gl sty L JT]JTI" S ﬂ]-" [ﬁ% sinfe ) 'i—cnﬂ-:r:rngg'l H ]
! Za

0.999966
| = 2y i Al i
[!..1':""3': 18+4e)m+13m :II.":ISSHJJTI_|34|:48+13l:llll- [,:_‘._.Dsh‘”-ﬂ”35;34 E‘%II cns:g'—r:r:ll
0.999966
| P = ! ! I §
[:-'ID+3':' Hntldy -'-"':ﬁsn:lnl-'34‘4g+13*'3],-' [6%5“1':!':1'] 1—cuﬂil-33335"34]
0.999966 / -
i :: 2y . ; . FEE—
[:"1D+3‘ LRbelmeld ]I.":ﬁﬂrr]n1_.34.:45+13.-;.lll. [-:--:-:-sh-:—u' em)P o/ 34 ﬁ%f -:-:ls':g'—r:r}]
0.999966
i i 2y ; Y ;
[r'm*'g'“ Ikl da -'-"':'58”'1111-'34"48"'13”],-' [6% sln-:!-:r:l-:—cnﬂ':!-:r:l]EE-'34]
0.999966 '
i : 24 . ; . e
[!.I1|2|+3.; Lhselreldr ]Ia':ﬁﬂn]nl_.34.:4g+13,-;.]II. [':-cu:-sh-:—d' 3ol 34 G%II —cnﬂ:g'ﬂ-n}]
0.999966

Series representations:

{ > 2y ; I .
55[1-'10"'3“ ) Ls ot -'-"':Gsmnl-'g“ms"'lg”].-'[6% sinfe ) 1%05{!-33]35-'34]
0.9999 J =
0.99996"
a7 ,3e, 5 lin ' 2k \35/34
“aatentaan "’ 2417413 ey 34 | /|88 sl e , oo (1F em@ R P
I e 34 68 3n 68 N == ] 6% Ek:l:l':_l:'kjl+2k“"] “ER 2%
2/ , PR .
55[¢-|:m+3“_18”+13" -'-"':Gsmnl-'gqmg"'lg*':'],-' [ﬁgl'sin-:r:r:l 1{05{!-33335"34]
0.9999 ! =
0.99996".
27 e, 5 i ) as/a4 |
e 33768 3n " 68 (24174136034 | [|(_pe (L lem2EYH ogl oo (1K emem?E
(|| k=0 2 k) | Lik=0 142k

6
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= 23 / 5
[!":IU+3 (e-1B)m+1 37" )f(6B M) 11/34 (48413 ﬂ] [ﬁmq—cumnngs’ 34]
!

0.999064 =
0.99996"
27 3¢ 5 13nm r 1 1+2 k 435,34
_Ef A 1—1:1‘&“— +E‘I|.l'l':|
tegt i 24/17H13 ey 34 | [|98= 0 0 2
[p 34 68 34r 68 g2H ] URE 6%'IEJ¢=|:|“1’&-'1+2J-:‘”’ o e

6

Integral representations:

(o ermimnartesn 1734 o513 inien) -comem?S/%)
0.999966 ' -

27 3¢ 5 13m

dEi s E— = o 35,34
- ; ; I ” !
e 34+6E +34.IT+ 68 g2/ 17H13 ey 34 ll.' [ﬁall e chsﬂrnl]eﬂ [J;”simmﬂ] ]

D.E’QQ%&[ 2

[F|:1|:|+3 (e-18) 74137168 7) 1/34 (43413 ﬂ] -'f[ﬁmu:-mswnngs'm]
0.999065 / =

27 3¢ S5 . 13nm
=g s e T | | } ” |
e 34 68 347 68 n24=1?+<13=’#34l,.- [5%,' e [} cosient)de {—1+pnngsinqpn::mj.EE.-34]

D.E’E’E’%Em[

[*‘l:ln+3 (e-18) 4132 (68 S P:I] "f[ﬁmi—cnsi#nngs';y]
0.999966 J -

0.99996".

27 3¢ 5 13x gidae | mies e n2)/(4 sp4s
=TT — — T J 1. f I
[31‘2 : 3768 347 68 ”24'I1?H13F#34l-" [J;Irsin-:nd[] 61?" Fuf" sy A ds
= I

z —i oty S32

6 for 1

Multiple-argument formulas:

L‘l:m-'-gw_l Bm+13n? (68 ™) A P:I] "f[ﬁm 1—cnsirn!?35'llg4]
0.999966 /

i
[J-l':"'z“1S”’”*l3”23-“‘63”’n1."34¢43+13ﬂl.-’[ﬁ%?u_zmszfﬂn“ﬁ‘* 68/ cns;”hinrﬂm]
{ 1 l.2 i 1'|| 2 ¥ |,2 I

0.999966

o 2y / ;
[P':m"g"' 1E)m+13 x5 )/(68 M) 11134 (48413 ﬂ].-' [ﬁmmnmnngs’ 34]
i

0.999966 2
0.99996"
[F|:1|:|+31—18+p:|_r|'+]_3_n-2 )y 68 S I P:I]."f[ﬁﬁ? 68 cos m'lsiﬂ{u'l [-1+2 5i112'{m '|135'|134]
v Y 24 2’ 2:%

6

i 2y / i
[P':IDJ'E“ bl L -'-“‘GE"JJTI"IHMSHEﬂ].-' [ﬁmt—cnsﬁrnnmgg"s4]
(]

0.999966 -

il 24 ) ! . I
[drosatcame0maaz2)68m) 1154 45130 12 con? )25/ o il 5F) a5

0.999966
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from

4

=,

2
P Tf\.(_.:xt. + _P E‘b lrﬂ]
S8als a

for a =4.74e+13, ¢ =3e+8, G=6.67e-11 €*®=10.9999656018 and M =2.2e+36,
we obtain:

((3e+8)4*1.1056e-52))/(8Pi*6.6Te-11)+H2*3.50646e+24%0.9999656018)/(
4.74e+13)

Input interpretation:
(3 10%)* ©1.1056 - 10°*  2.3.50646  10%* . 0.9999656018

+
8r-6.67 107! 4.74 . 10%2

Result:
1.47947 . % 104

1.47947.. *%10"

Thence:
A GM _ Agxi 2
P - c2a 3
Sala ;’1 _2GM _ Acu 2
\.#' 2a 3 '

=3.50646¢+24

and

4 4 ;

C C 2 :

A j Zp Pla)
STrGjL]m - ST:GAML + a.p &

Tin!,(ﬂ) =+

=1.47947e+11

14



From this last expression, we obtain:

(((((3e+8)"4*1.1056e-52))/(8Pi*6.67e-11)+(2*3.50646e+24*0.9999656018)/(
4.74e+13))))"[(383 - 1335 sqrt(m) + 1782 1 - 247 mA(3/2) - 225 w°2)/(324 1)]

Input interpretation:
(3 10°%)* «1.1056 - 10732

8xx6.67 1071
2. 3.50646  10%* . 0.0999656018 (383-1335 Vr 41782724722 22522 | {324 m)
4.74 107

+

Result:
1.618451513427500160373335977170839769623376998387115494312...

1.6184515134.... result that is a very good approximation to the value of the golden
ratio 1,618033988749...

((((3e+8)4*1.1056€-52))/(8Pi*6.67e-11)+(2*3.50646e+24*0.9999656018)/(
4.74e+13)))[(383 - 1335 sqrt(w) + x 7 - 247 (3/2) - 225 w2)/(324 )] =
1.61845151342

Input interpretation:
(3 10%)* «1.1056 - 10732

8mx6.67 1071
2.3.50646 - 1024 Cl9999556018}:383—1335v'?+x:r—24?:r3-"2—225:r2:|:."l-:324.-'r?

4.74 x 1013
1.61845151342

Result:

1.47947 mllu:n x-225 72 24723/2 12357 +383) /(324 m)

= 1.61845151342

Plot:

_I_ !

| Lt [x-22s n2-247 32
: — 1.61845151342
500 1000 1500 2000 SHSEReLatane
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Alternate forms:
1.47947 % 1011%32* _ 2.79635 % 10!

11x/324

5.93634x107%  1.47947x 10 = 1.61845151342

Alternate forms assuming x is real:
S24f B
5.03634x107% "V 1.47947x 10'1" = 1.61845151342

5.03634 x 10752 P 0793831x _ 1 51845

Real solution:
x = 1782.

1782 result in the range of the mass of candidate “glueball” fo(1710) and the
hypothetical mass of Gluino (“glueball” =1760 + 15 MeV; gluino = 1785.16 GeV).

Solution:
X =(12.59071(6.28319n+(-141.4610), ne Z

(((((3e+8)4*1.1056e-52))/(8Pi*6.67e-11)+(2*3.50646e+24*0.9999656018)/(
4.74e+13))) (383 - 1335 sqrt(m) + (x+53) 7 - 247 TN(3/2) - 225 1°2)/(324 )] =
1.61845151342

Input interpretation:
(3 10°)* x 1.1056 « 1072

Brx6.67 107!
2. 350646 1024 D9999656[”8}:383-1335u'?Hx+53m-24?n3-"3-225,13]::'3.324,1.1

4.74 x 1012
— 1.61845151342

Result:

1.47947x 10" 17 (x+53)-225 12 -247 232 1335 V7 4383)/1324 1)

= 1.61845151342

Plot:
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1| —1.47947 x

| I| 1011 {7 (x+53)-225 n® 247 133 383)/(324
| 4
- 500 1000 1500 2000

— 1.61845151342

Alternate forms:
1.47947 x 1011%32* _ 405856 x 10°°

3.08775 % 1075 . 1.47947 % 10*1%%2* = 1.61845151342

Alternate forms assuming x is real:
S24f B
3.98775x 10°% "V 1.47947x 10" = 1.61845151342

3.08775x 10750 00793831y _ 4 g1g45

Real solution:

1729...
This result is very near to the mass of candidate glueball fo(1710) scalar 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)

Solution:
x =(12.5971)(6.28319n+(-137.2530), ne &

From
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1 2Crf."‘|l-.|lf .:'11.,@.;';, 2 -
b(a) = 5ln (1— = u) (56)
OGM A -
bla) = ‘C,‘” + dext 3. (57)

2 3
For M =3.3 * 10° kg , we obtain:

172 In((((((1-((2*6.6Te-11%3.3e+36))/((3e+8)"2*4.74e+13)-1/3((1.1056¢-
52(4.74e+13)"2))))))

Input interpretation:

1 2x6.67x107 1 x3.3x107% 1
— log|1 - - = (1.1056 - 1072 (4.74 - 10"%)%)
2 (3% 10°) x4.74 x 1013 3 i
log(x) is the natural logarithm
Result:
-0.0000515990...
-0.0000515990...

((2*6.67e-11%3.3e+36))/((3e+8)"2) + 1/3((1.1056e-52(4.74e+13)"3))

Input interpretation:

2x6.67x 1071 x3.3x10% 1
3107 + 3 (1.1056 1072 (4.74 . 1013))

Result:
4,89133333333333333333725808154581333333333333333333333... x 10°

4.89133333...*%10°

(((2*6.67e-11%3.3e+36))/((3e+8)"2) + 1/3((1.1056e-52(4.74e+13)"3))))/ (-
0.0000515990)

Input interpretation:

-11 36
ZXE Y ,;‘3 108_5.‘,-3 By ; (1.1056 - 10752 (4.74 - 1013}?)
., 2 )]

0.0000515990

Result:
-9.479511876845158497911312392770815971885760059949482_ .. x 103

-9.479511876...*%10"
18



We obtain also:

(((((2*6.6Te-11%3 3e+36))/((3e+8)°2) + 1/3((1.1056e-52(4.74e+13)*3))))/ (-
0.0000515990))))*/64 - (29+7) 1/10"3

Input interpretation:

-11 36
: _2 G670 10 8.37.3 10 ¥ 1 [1_1056 10-52 [4_?4 lD13-|3-|
X 2 108 - HE 29+ 7) 1
e _[ [—
\ 0.0000515990 N 10°

Result:
1.617435587455366821055267434188062067203948951913692085951...

1.617435587455.... result that is a very good approximation to the value of the
golden ratio 1,618033988749...

Now, we have that:

2GM 4 G M\?
'y = CQ {1 _EM-U:-:I- ( CQ ) ] : (118)
which gives the black hole horizon. In Equation (118) to find the numerical

2
factor of the first order term A (g it is easier to linearize the solution

by writing = = 1+ ¢, for small e, and then with the help of (115) one finds e.

From

o2 3 o2

2GM 4 G M\ 2
e — E— _|i"1&:-:t (—)

For M =3.3 * 10° kg , we obtain:

(2%6.67e-11%3.3e+36)/(3e+8) 2% (((((1-4/3*1.1056e-52*(((6.67e-
11#3.3e+36)/(3e+8)"2))"2)))

Input interpretation:
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1- = x1.1056 x10"
(3 10%P2 3 (3 - 10%)

2x6.67x10"1 x3.3x10% (4 52 [6.67 <1071 % 3.3 1(335]2]

Result:
4.89133333333333333333333333333332902054091486304395061... x 107

4.89133333...%10° result practically equal to the previous

We have that:

2Pi * In[(2%6.67e-11%3.3e+36)/(3e+8) 2*(((((1-4/3*1.1056e-52*(((6.67e-
11#3.3e+36)/(3e+8)°2))"2))))] - 3

Input interpretation:

g [2 6.67 x 1071* 3.3 x 10%¢
mrlog

(3 x10%)

4 _s2 [6.57 <1071 x 3.3 x 107°

1--+1.1056 - 10 -
3 (3 108)2
logix is the natural logarithm

Result:
137.1825...

137.1825.... result practically equal to the golden angle value 137.5

2Pi * In[(2%6.67e-11%3.3e+36)/(3e+8) 2*(((((1-4/3*1.1056€-52*(((6.67¢-
11#3.3e+36)/(3e+8)"2)"2))))] - 1

Input interpretation:

2l [2 6.67 x 10711 x 3.3 x 1076
mlog

(3 x10%)

4 57 [6.67 x 10711 x 3.3 x 1036

1--x1.1056 - 10 -1
3 (3 108)2
log(x) is the natural logarithm

Result:
139.1825...

139.1825.... result practically equal to the rest mass of Pion meson 139.57 MeV
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2Pi * In[(2%6.67e-11%3.3e+36)/(3e+8) 2*(((((1-4/3*1.1056e-52*(((6.67¢-
11*3.3e+36)/(3e+8)"2))"2)))))] -18+Pi

Input interpretation:

2l [2 5.67x 10711 x 3.3 x 10%6
mlog

(3 x10%)°

4 _57 [6.67 x 1071 x 3.3 x 1036

1--+1.1056 10 ~18+x
3 (3 10%)
logixi is the natural logarithm

Result:
125.3240...

125.3240.... result very near to the Higgs boson mass 125.18 GeV

27*1/2((((2Pi * In[(2*6.67e-11%3.3e+36)/(3e+8) 2*((((1-4/3*1.1056€-52*(((6.67¢-
11#3.3e+36)/(3e+8)"2))"2)))))] -18+Pi+euler number))))+1/2

Input interpretation:

1 2 %x6.67 10711 3.3 1036
27 - 2rxlog

(3% 10%
4 52 [6:67x 10712 x3.3x 10°8 1
1--x1.1056 10 -18+m+e|+ =
3 (3 - 108 2
logix is the natural logarithm

Result:
1729.071...
1729.071....

This result is very near to the mass of candidate glueball fy(1710) scalar 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)

(((QT*1/2((((2Pi * In[(2%6.67e-11%3.3e+36)/(3e+8) 2*(((((1-4/3*1.1056e-
52%(((6.67e-11*3.3e+36)/(3e+8)"2))2)))))] -18+Pi+euler number))))+1/2))))*1/15 -
(21+5)1/10"3
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Input interpretation:
2%6.67 x 1071 % 3.3 1078

1
27 = |2rlo
[ 2[ i g[ (3% 10%)
[ 4 s [6.67 <1071 x 3.3 < 1036
1--+1.1056 - 10 [ -
3 (3 10%)°

1 1
18+m+e|l+-[T11/15-0214+5) —
2 10°

logix is the natural logarithm

Result:
1.617819757835602181226540079770782130948034661811672192077...

1.6178197578356..... result that is a very good approximation to the value of the
golden ratio 1,618033988749...

Or, also:

((((2%6.67e-11%3.3e+36)/(3e+8) 2*(((((1-4/3*1.1056e-52*(((6.6 T -
11%3.3e+36)/(3e+8)°2) 2NN (5Pi)/(728))

Input interpretation:
[2 6.67> 107! x 3.3 x 1075

(3 x 108

6.67x10711%3.3 1035]2]]’-5”-‘-"?2*

4
[1-— 1.1056 10°°¢
3 (3 x 10"

Result:
1.618331687158096976688757140984848088626105642362673115270...

1.618331687158..... result that is a very good approximation to the value of the
golden ratio 1,618033988749...

From:

EISENSTEIN SERIES IN RAMANUJAN’S LOST NOTEBOOK
BRUCE C. BERNDT, HENG HUAT CHAN, JAEBUM SOHN, AND SEUNG
HWAN SON

Now, we have that:
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oo

k5qk
(1.3) R(g):=1-504)
k=1

L—g¥

where |g| < 1. (The notation above is that used in Ramanujan's paper [4], [6,

As usual, set
==

(@9 = [J(1—ag®), ol <1

n—={)
Define, after Ramanujan,
(2.1)  f(—q) = (g @) = € 7 Hp(2), g=€"*, Imz>0,
where 17 denotes the Dedekind eta-function. We shall use the well-known
transformation formula [1, p. 43, Entry 27(iii)]
(2.2) n(=1/z) = vz2/i n(z).

If g = ¢*™* Im 2 > 0, Q(q) and R(q) obey the well-known transformation
formulas [8, p. 136]

{23} Q(E_lef3} = 2'4@{:{‘2?&3}
and
{2—1-} R(E,—Zvri’fz) - z.GR{EQm'z:].
From:
e™(2P1)
Input:

2
[ 3

Decimal approximation:
535.4916555247647365030493295890471814778057976032949155072...

q=535.49165552476...

Property:

" is a transcendental number

Alternative representations:

2m 360°
€ =&

2 -2l -1}
. ilogi-1)
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25 25
" =exp "(z)

Series representations:

a; 8T (-1 f(142k)
e =g TR0

g 1 m
25 L
=|:|
T
2nm 1
£ = |
k=0 k!

Integral representations:

27 8 Bl V12 i
£ =

an A1V 1? dr
£ =& L

2 4 [ 1/(1402 )t
£ = £ : 3

exp((-2P1)/24) * 0.5°(1/24) product (1-0.5"n), n = 1..infinity

Input interpretation:
1 M -
Exp[2—4 (-2 m} o5 [(1-05")

n=1

Result:
0.2156943

f(-q) = 0.215943

1-504 sum (((k*5*0.5°k)/(1-0.5°k))), k = 1..infinity

Input interpretation:

& k5« 0.5%
1-504 ;

o e 5
Result:
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-554787.
R(q) = -554787

Thence: q=1535.49165; f(-q)=0.215943; R(q) =-554787

Now, we have that:

Theorem 3.2 (p. 51). For f(—q) and R(q) defined by (2.1) and (1.3),

respectively,

_ (P9 9 13 (%) — 1569502 £ —a) F(—a5) )
R = (558500 af (o) — 156252 (-0 1 ()

P [0 L oo dU=E) | o o S (=47
(3.7) \’1+22qf 2 +125¢q 3 (g)
and
" 15 B - . b
R(g®) = (;g(t Q)+4Qfg£ 0)f*(—¢°) — qzﬁ{—qu'{—ﬂ)l
. 5(=q®) | oo o 20
(3.8) x‘/1+22gﬁ+125q9 fw-{_ )
We have:

R = (f “‘q}+4qf“t—qu'~’w—q‘~">—q?fﬁ<—q1f9{—q5})

3 (—4°)
33,50 F2(=
x\/l—l—Zﬁq fﬁ{—i’) + 125¢q Efl?{ g:}
that 1s:
_ 1._} 2 6¢ 10 flu ™
P = ey (1444 i’ﬁ{{—?ﬁ} f” i’})
fﬁ } 4f12
‘/1+22q fﬁ + 125q B, )
For

25



o (=¢*)  f(—¢")  2(-¢"")
=% f(—¢®) B2 (—¢?

that we put equal to ((0.215943)*15)/x ((0.215943)"6)/y and ((0.215943)12)/z

and for: q=1535.49165; f(-q)=0.215943; we obtain:

((0.215943)715)/x ((((1+4*535.49165°2*((0.215943)"6)/y-

535.49165°4*((0.215943)*2)/z)))*sqrt(((((1+22%535.49165°2*((0.215943)°6)/y+

125*535.4916574%*((0.215943)"12)/z))))))

Input interpretation:

0.2159431° 0.215943% 0.215943"
kanieia [1 +4.53540165° . —— "~ _53540165" —]
x ¥ g

|I 0.2159435 0.21594312
[1+22x535.49165% x ———— +125x535.49165% x —————
"'I Y =
Result:
1.03535 » lD—lD [116.305 _ B45.435 4 l} I (30,68 " 105 679, +1
: ¥ z \f ¥ =
X

Alternate forms:

w108 7 -8 _10° 'I =] =
[1.2D41.K1EI o 8.75321=10 +1.03535% 10 ID}\I ¥iz+105 672 463068 =

¥ z ¥z

X

;
(¥(1.03535x107° z - 8.75321 x 108} + 1.20417x 10"% z) \( ¥{z+105 679, }163968 2

¥z
XYE
Expanded form:
1.03535 %1010 \(' 63068 , 105670, ,
¥ =
+
ll- r
|
1.20417x 1078 \( 630.68 | 105679. , 1 g 75321x m-s\/ 630,68 , 103672, , q
¥ = = -
T i Xz

Alternate form assuming x, y, and z are positive:
.'
J 539.68 | 105679 , 1 (y(1.03535x10°10 z —8.75321 x10-%) + 1.20417 x 10-2 z}
¥ F4

XVE

Real roots:
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1.28915x 10 y

1.21987x10° y + 7.80324 x 10°
3.16256x 107 y

3.74075x 10 y + 4.3507x 101®
x<0, y=-639.68, z=1033.31

x=0, y<-063068, z=-

x=0, y<-639.68, z=

3.16256x 107 y

3.74075x 104 y + 4.3507 % 101°
1.28915x 101! ¥

1.21987 % 10° y + 7.80324 x 10°

x<0, -639.68<y<-120459, z=

x =10

, -639.68B<y<-120459, z=-

Properties as a function:
Domain
foc, ¥,2)eR’ : x+0 and y+0 and z+0 and yz(y
(1280000 000000000 000000000 000000 000000000000 000000,

000000000 000000 0DDD0O00000000 000000000000
Z+

135269648 631 258433 605 355327 955 069426 044 651 065
286 985077463063519 216 087585825828 379 833278 128
321+
818790584 801936885521 399 140709 973 806 824 050259014400
000000 000000000 000 000 000 000 000 000000 000 =) = 0}
Range

R (all real numbers

K is the setof real numbers

Roots for the variable z:
845.435 y

g x ————
y +116.305
12534 120 669402 488 y
~ 11B605 131448 y + 75860 347 608 452

Partial derivatives:

1.03535 % 10-1¢ [llﬁﬂ _ 845435 l} | 630,68 4 105672, 4
i 3 ¥ = \J ¥ =

ax X

1.03535 10-10 (116305 _ 345435 1) \f" 63068 , 1036m. _
¥ E ¥ =

N
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1.03535 x 1010 (116303 _ 845433 , 1) 63068 , 10567
il : ¥ z ¥ z

+1

ay x
¥(-4.51563 1078 z-0.00 124456) - 0.0000115542 =

xl}ﬁz J H30. 68 + 105 672, +1
¥ z

=z

1.03535 % 10-1¢ {H&ﬂ sliehla +1} \/ 639.68 . 105679.  q
3 ¥

i ¥

iz X

¥(0.0138755 - 5.38322 i z)-0.000580286 =

I'__}"Zg \/639.68 ¥ 105 672, +1
¥ =

Indefinite integral:

2 [&] 4 12
f_l D.21594315 [{1 4 4 53540165  0.215943 i 535491657  0.215943 }
x ¥ =

\/1+22 535.40165%  0.215043° 4 125 535.40165%  0.21504312

¥ -

1.03535 « 1|:|—1EI lug[x}[lllﬁ.EDS _ B45.435 o 1}\/ 639,68 " 105 672, +1
¥ = ¥

(assuming a complex-valued logarithm)

=

Limit:
1.03535 = 1|:|—1I:I {1 ¥ 116,305 _ B45.435 }J 1+ 630,68 + 105 672,
]_i ¥ = ¥ =
x—rr:tlem X
1.03535 = 1|:|—1I:I {1 ¥ 116305 _ 845.435 }J 1+ 630,68 + 105 672,
]_i ¥ = ¥ =
m
Yo x
1.03535x 10710 (z — 845.435) [ 24105670
F4
X E
1.03535 « 1|:|—1EI [1 ¥ 116,305 845.435} 14+ G30.68 % 105 79,
].i ¥ = ¥ =
z—rr:tlem ¥

1.03535x 107" (y + 116.305) &‘—+6i‘?-63

Xy

28
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dx =

+ constant

log(x) is the natural logarithm



From:

1.28915x 10! y

x=0, y<-639.68, z=-
1.21987x 10° y + 7.80324 x 10°

Fory = -644

((0.215943)7M5)/x ((1+4*535.49165°2*((0.215943)6)/(-644)-
535.49165°4*((0.215943)M2)/(-
15746747))))*sqrt((((((1+22%535.49165°2*((0.215943)"6)/(-
644)+125%535.49165°4*((0.215943) 1 2)/(-15746747)))))))

(((1.28915e+11(-644)))) / (((1.21987e+6(-644) + 7.80324¢+8)))

Input interpretation:
1.28915 - 10" » (-644)

1.21987 - 10% . (-644) + 7.80324 - 10°

Result:
-1.5746747137860659904253947058957415008307601265486658... x 107

-1.5746747137860659904253947058957415008307601265486658 x 107 =z
-644 =y

((0.215943)715)/x (((1+4*535.49165°2%((0.215943)6)/(-644)-
535.49165°4*((0.215943)*2)/(-
15746747))))*sqrt((((((1+22%535.49165°2*((0.215943)6)/(-
644)+125%535.49165°4*((0.215943)* 12)/(-15746747)))))))

Input interpretation:
0.215943%

X

0.215943°%

1+4.535.49165% |-
[ + 9 [ 644

]- 535.49165* [- -2 ]]

15746747

0.215943°
‘Hll 1+22.535.49165° [- Sl

0.21594312
644

15746 747

+125-535.49165" [-

Result:
1.5505 %1071 ;

X

Plots:
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-1.0 0.5 [ 0,

X
5 1.0 (x from =1to 1)

— 1eal part

— lmaginaly part

[ from =6.1to 6.1)

¥
15x10713)
RS 1 kB Y
[ %
g5 114 e
6 -4 2 [ 2 4 &
T 10714 |
S
L1~

_15x10-13!

— real part

— imaginary part

Alternate form assuming x is real:

1.5505 %« 10°13
+I|—— +
X

Roots:

T 1 TE AV o7

Properties as a function:

Domain

IxeR:x+0}

Range

yeR:(-Deo<y<0i o1

Parity
odd

Derivative:

0f<y<ico)

d [1.55r:|5>< 10-13 !]

dx x

Indefinite integral:

1.5505 % 10713 ;
xz

30
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1 15 4 2 6 535.40165% 0.215043l2
fx':"215943 (1+-2- 535491657 0.215943 ax. a2l )

23 2 6, 125 535.40165% 0.21504312 i
\/1 S 535.49165°  0.215943" + - e dx =

(1.5505 x 10712 i) log(x) + constant

(assuming a complex-valued logarithm)

logix is the natural logarithm

Series representations:

- 1 : 535.492°  0.215043°
3= 5.4.4 N A

15 746 747

535.402*% 0.2150432 ]
X

125 - 535.402% (.21504312
15 746 747

|

535.402*% 0.2150432 ]

|
|’1+—E 535.492% . 0.215043% 4+ -
\ 644 ' '

8.48422x107 11 V-1, I (-107F [

Foull T

0.215943% =
X

ol

4
1 t———%535.402% % 0.215943° ——
[ " 644 ? ? 15 746 747

125  535.402% (.21504312
15 746 747

|
|’1+—E 535.492% . 0.215943% + -
\ 644 ' '

~3.33977x1078 k(L)
9l

-11 I
—y 8.48422x 10711 V1. 3 -

X

535.492% (.215943'2
15 746 747

Mol

] +-—F 5354927 .0.215043° —
644

125 - 535.402% (.21504312
15 746 747

I
J 22 5 &
1+—-— x535.492" » 0.215943" + -
\ 644

L) r[—E1 ~5)T(s)

4.24211x107"! %, Res__

b3 | —

0.215943% =

5

X
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((0.215943)715)/x (((1+4*535.49/2((0.215943)°6)/(-644)-
535.49°4((0.215943)°12)/(-15746747))))sqrt[((1+22*535.49/2((0.215943)6)/(-
644)+125%535.49/4((0.215943)72)/(-15746747))))] = 1/x(1.5505¢-13)i

Input interpretation:
0.215943%

x
I

[1+22.535.49° [-

0.215943°%

1+4.535.497 |_
[+ 9[ =

] 535494[ 0.2159431 ]]

15 746 747

0.2159438

4 0.215943%2
+125.53540% |- ————— | =
644

15746 747

1 -13
1.5505 1077«
x

iizthe imaginary unit

Result:
1.43586= 10"  1.5505%10°%%;

X X

Multiplying by x both sides and dividing the right hand-side by the left hand-side
Input interpretation:
1.5505 107" :

1.43586 - 10713

iisthe imaginary unit

Result:
1.07984.. . &

Polar coordinates:
r=1.07984 [ , 8= o0°
1.07984

With regard 1/x, we consider x = 1.079841 and obtain:

Input interpretation:

1.07984

iizthe imaginary unit

Result:
- 0.926063... i
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Polar coordinates:
J":D';'Ef:l:lfﬁ raclius}, 'F-‘I:—QDC
0.926063

In conclusion, we have:

((0.215943)715)(0.926063) ((1+4*535.49°2((0.215943)6)/(-644)-
535.4974((0.215943)12)/(-15746747))))sqrt[((1+22%535.49°2((0.215943)76)/(-
644)+125%535.49/4((0.215943)712)/(-15746747))))]

Input interpretation:

0.2159435

0.215943'% .. 0.926063
4 . B

[1 +4+535.492 [—

] 5 494[ 0.215943" ]]

15 746 747

| o[ 0.215943°
[1+422+535.49° |- ——

4 0.2159432
+125:535.49" |- —————
644

15746 747

Result:
1.3206923118531173070847493935050022862044854019630896... x 10742

1.3296923118531173070847493935059022862944854019 x 107-13
1.32969231185...%107"

0.21594317 0.215943% 0.21594312
e [1+4 535.49165°  ——— — _535.4914A5" —]
x ¥ o
|I 0.2159435 0.215943'2
‘H|l+22 535.49165% « —— ~ 4+125.535.49165% . —— ~

_}" =

F(q) = ; : (1+4 "i: .}] ‘j:lf QT)
[ o 2 f5 =) J2(=")
1+ 220 +15 T

B Hfm™? (2—p
64 1+ 2p
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((0.215943)"15)(0.926063) (((1+4*535.492((0.215943)6)/(-644)-
535.49°4((0.215943)°12)/(-15746747))))sqrt[((1+22*535.4972((0.215943)6)/(-
644)+x*535.4974((0.215943)72)/(-15746747))))] = 1.3296923118531173¢-13

Input interpretation:

0.2159435 0.215943'2
0.215943'% . 0.926063[[1+4 535497 |- —— """~ |_53540%|_ """ -~
644 15 746 747
' 6 12
| o 0.215943 4 0.215943
[1+22.535.49° |- ——— |+ x535.49% |- ———— | | =
644 15 746 747

1.32969 1072
1.32969%107"°

Result:
7.85604 %1071 4/ 0.00671397 — 0.0000536889 x = 1.32969 % 10~ 1*

Plot:

—
e

e

ey

&, =10 ?\H&

4.x10°12

2.x10712 |

b

\ J/0.00671397 - 0.0000536889 x
|

50 100 150

Alternate form assuming x is positive:
\ 0.00671397 - 0.0000536889 x = 0.00169238

Solution:

125

Further, we have:

2(((((0.215943)715)(0.926063 )(((1+4*535.492((0.215943)6)/(-644)-
535.49°4((0.215943)°12)/(-15746747))))sqrt[((1+22*535.4972((0.215943)6)/(-
644)+125%535.4974((0.215943) 2)/(-1574674T))])))*1/140
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Input interpretation:

2

0.2159438
15 746 747

0.215943% . 0.926063 [1 +4%535.492

EE [ 0.215943" ]]

0.215943°
[ 1+22x535.49 [-—

1) 140y
644 ¢

4 0.21594312
+125.535.49" |- —————

15746 747

Result:
1.618291636471157375032925212043033340429253985167673522183...

1.61829163647.... result that is a very good approximation to the value of the golden
ratio 1,618033988749...

From which:

2+18e-12/[((0.215943)15)(0.926063)(((1+4*535.4972((0.215943)6)/(-644)-
535.49°4((0.215943)°12)/(-15746747))))sqrt[((1+22%535.49/2((0.215943)6)/(-
644)+125%535.4974((0.215943)M2)/(-15746T4T)]]

Input interpretation:

2 +(18 10'12];.-!

0.2159435

644

0.21594312
15 746 747

0.215943'% . 0.926063 [1 +4..535.45° [- ]- 535.49% [

| o[ 0.215943°
‘H|l+22 535.49% |- ————

4 0.21594312
+125+535.49" |- —————
644

15746747

Result:
137.360A628877570466850240301472836843564463875601568548075 .

137.36966288.... result practically equal to the golden angle value 137.5

4+18e-12/[((0.215943)*15)(0.926063)(((1+4*535.49/2((0.215943)6)/(-644)-
535.4974((0.215943)12)/(-15746747))))sqrt[((1+22%535.49°2((0.215943)76)/(-
644)+125%535.49/4((0.215943)712)/(-15746747)))]]
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Input interpretation:
44+(18 m‘”}/

n.2159435J p—_— 4[ 0.215943'2 H

0.215943'% . 0.926063 |1 + 4 -535.49° |- -
’ ’ [ " ’ [ 644 15746747

0.215943°

644

0.21594312
15 746 747

\] 1+22%535.49° [— ]+ 125 »535.49% [—

Result:
139.3606628877570466850240301472836843564463875601568548075 ..

139.36966288... result practically equal to the rest mass of Pion meson 139.57 MeV

_8-2+18e-12/[((0.215943)*15)(0.926063)(((1+4*535.49°2((0.215943)6)/(-644)-
535.49°4((0.215943)°12)/(-15746747))))sqrt[((1+22%535.4972((0.215943)°6)/(-
644)+125%535.4974((0.215943)M2)/(-1574674T))]]

Input interpretation:
8-2+(18 1U‘12}/

u.2159435] s 494[ 0.215943!2 ]]

0.215943% . 0.926063 |1 + 4 - 535.49% | - -
2 4 [ i ? [ 644 15 746 747

0.2159438

644

0.21594312
15 746 747

\f 1 +22%535.49° [— J+ 125 % 535.49% [—

Result:
125.3696628877579466850249391472836843564463875601568548975 ...

125.36966288.... result very near to the Higgs boson mass 125.18 GeV
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Now, we have:
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sqrt145 (sqrt5-2)°6 ((sqrt29-5)/2)"6
((((((17+sqrt145)/8)"1/2-+((9+sqrt145)/8)"1/2)))) 12
Input:

f i

1 (15 -2 (V0 -5 5 7+ V)

Result:
1 145 [\E-E]E’[E-S]ﬁ[é y % (9+v145) + % ,jl

64

é [9 +1U."E] ]12

1 12
= 17+ 145 | ]
Decimal approximation:

0.394107878245521876106704896352320685975182263920250100259...
0.39410787824....

Alternate forms:

— (340958800 - 152481420 /5 — 63314460 y 29 + 28315089 4/ 145
15???215[ ¥ ’ )

[([2(0+v5%) 5 5|

V145 (V5 -2)8(v29 -5°(vV5 +V9-8: +V9+8i +V29 )12
1073741 824

—_— — R f R | — 12
V145 (V5 -2)° (V29 -5]5[~Ig+~.f145 N 17+ 145 ]

16777216

Minimal polynomial:

x® ~5055579370 108800 x” + 1915366312863301 820 x° -
28016231 085363024000 x° +3 161600 309605299 390 150 x* -
4192853507377 638480000 x° + 40270576 727950920 765500 x° -
15412565 657 197 940400 000 x + 442 050 625

sqrt((((129/125)*1/(((sqrt145 (sqrt5-2)"6 ((sqrt29-5)/2)"6
((((((17+sqrt145)/8)"/2+((9+sqrt145)/8)*1/2))))"12))))))

Input:

| 129 1

125 A L Bl i . B - 12
\ [ —][2—[\.29—5]] [\Ig[l?w 145]+\/§[g+ 145]]
Result:

B4 120

e f (5]
Vadom (5 o dag sl f1 s b f A
5x5%*+29 (V5 —2)° (V29 —5) 2\/2[9”,145]+2\/2[1?+“45]]
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Decimal approximation:
1.618200348547264145717238034264002403995839947323012445753 ...

1.618200348547... result that is a very good approximation to the value of the golden
ratio 1,618033988749...

Alternate forms:

.'
4096 \{ 3741 (340958800 + 152481420 V5 + 63314460V 29 +28315089 v/ 145 )

725(V5 +v29 +2V77 8
32768 V129
5594329 (V5 -2’ (V29 -5 (V5 +V9-8i +V0+8i +v29)°
4096 V129

=L I — I G
5 53420 (V5 —2P (V29 -5) [wfgw 145 +V 17+v145 ]

Minimal polynomial:
26 348 270475 864410 400 390 625 x'©
948 057 637 109 057575 035095 214 843 750 000 000 x'* +
2556391 400 641751 375040 761 947 631835937500 x™* -
274681 167 691009 380218283 691406 250 000000 x™ +
213 749869 703 708 857418 916 265 173 339 843 750 x” -
2017531 282337583 270052 395 656 250 000 000 x° +
137914564 594 234 135 859 954 772 690 937500 x™ -
375672078 834721594 174418 972400 000 x° + 76 686 282 021 340 161

All 2nd roots of 8256/(125 sqrt(145) (sqrt(5) - 2)*6 (sqrt(29) - 5)*6 (1/2 sqrt(1/2
(9 + sqrt(145))) + 1/2 sqrt(1/2 (17 + sqrt(145))))*12):
8 V129 .7

e 1.62

sl elipder® SRTE NE e o [ a5
5x5%*+29 (V5 -2)° (V29 -5) [2‘12[9+f145}+242[1?+f145]]

(real, principal root)

84120 &7
=-1.62

— T |5
TP il 8 g | U e vk EFT
5x5%*+29 (V5 -2)° (V29 -5) [2\{2[9+~.=145}+2\(2[1?+v145]]

(real root)
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55/(((sqrt145 (sqrt3-2)"6 ((sqrt29-5)/2)"6
(((((17+sqrt145)/8) M /2+((9+sqrt145)/8) 1/2)))*12)))

Input:
55

12
V145 (V5 -2)° 5 [».*ﬁ-s]}“ [\/ S(17+¥145) +Vi S(9+ vﬁ}]

Result:

—

|
704 | 2

29

o o f — 12
(V5 -2)8(v29 -5}'5[51 \/g[9+~f145} +§\{§[1?+~.f145]]

Decimal approximation:
139.5556979090279013097904022444301516468022257092471736505...

139.555697909... result practically equal to the rest mass of Pion meson 139.57
MeV

Alternate forms:
184549376 (340958 800 + 152481420V 5 + 63314460V 29 + 28315089V 145 |

29 (V5 +v29 +2vV77)"

T

|
11811 150(354\[ 3
29

(V5 -2)°(V29 -5°(V5 +V9-8i +V9+8i +v29)?

T

|
184540 376 \( LB
29

[E-E}E[JE_Q-S}E[JQNE V174145 ]12

Minimal polynomial:

707281 x® - 1356 305 777833418 755 200 x” + 194909591 363 282456 505 020 x® -
1116137 603663927 363 376 000 x° + 46 288990 132931 188 371 186 150 x™ -
23284939 662644 001891120000 x° + 84829 706 514560 595 888 525500 x° -
12314867 461172809 275600000 x + 133 974300 625
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55/(((sqrt145 (sqrt3-2)"6 ((sqrt29-5)/2)"6
(1 7+sqrt145)/8) M /2+((9+sqrt145)/8)1/2)))) 12)))-2

Input:

35
-2

i 12
V145 (V5 -2)° = [\.“2—9—5]}6 [\{ S (17+V145) +\j L9+ vﬁ}]

Result:

|
704 [ 2
29

-2

[ 12
[»E-z]ﬁ[vz—g-S}“[ \/é[9+~*145} +21\(51[1?+vﬁ]]

1
2

Decimal approximation:
137.5556979090279013097904022444301516468022257092471736505...

137.555697909... result practically equal to the golden angle value 137.5

Alternate forms:
(-965 946 964004 098 048 + 28 140350912593920 5 +

11684644 084776960 + 29 - 65128462029402112 y 145 -
43292218524336128 4/ 385 - 21723524 016865280 +f 2233 ]

(29 [ﬁ ++/29 +2 q?]lz]

|
11811 lﬁaaﬁﬂr\( 3
20

/
!

-2+

(V5 -2)° (V29 -58 (V5 +V9-8i +V9o+8i +v29)?

|
184540 376 \( Eia
sl

[E-z}ﬁ[v’z_g-s_}ﬁ[vfgwﬁ N 17+V14a5 ]12

Minimal polynomial:

707281 x® - 1356305 777833407438 704 x” +
175921310473 614673147692 x° + 1108847 807 357455 256 109 328 x° +
46442423 960 295505 668 426 070 x™ + 332807480 636 786 890 348 667952 x° +
1012631 687880414649 805351052 x° +
1476356 375159306251 163 828 784 x + 845617619 352 085621 955 908 641
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(((55/(((sqrt145 (sqrt5-2)"6 ((sqrt29-5)/2)"6
((((((17+sqrt145)/8) 1/2+((9+sqrt145)/8)*1/2))))*12))))))-11-Pi

Input:
55

5 -11-nx

VTS (V5 -2 (2 (VI -5 [\/ 107+ VT3) + 1 9+ VTA) ]

Exact result:

P

|
704 | 2
29

-11+ . : T
P PR | - | —
(V5 -2)8(v29 -5}5[ ‘H[9+v145] +21\{El[1?+v145]]

1
.

Decimal approximation:
125.4141052554381080713277588611506487626050563098720678295...

125.41410525543... result very near to the Higgs boson mass 125.18 GeV

Property:

|
7042
29

-11+ . -

[ i 12
T 16 61 1 1 1
(-2+V5)%(-5+v29) [5 \;'5[9+4145] +E\(5[1?+v145]]

I1s a transcendental number

or:

(((55/(((sqrt145 (sqrt5-2)"6 ((sqrt29-5)/2)"6
(1 7+sqrt145)/8) 1 /2+((9+sqrt145)/8)71/2))))*12))))))-11-2golden ratio

Input:
55

= —11-2¢

VI (V5 -2 (1 (VT -5)f [Vf 107+ VT85) + 1 [9+vﬁ]]

# iz the golden ratio
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Exact result:

-

704 [ 2

29

B0, 5 (P

12
[Jﬁ-mﬁwiﬁ-Eﬁ[ J§W+flﬁﬂ-+§J§H?+fH5ﬁ

1
2

Decimal approximation:
125.3196299315281116133812285756988754113616073496356479262...

125.319629931... result very near to the Higgs boson mass 125.18 GeV

Alternate forms:

—

|
11811160D64—J-3
29

-2¢4-11+

(V5 -2)8(v29 —5)8 (V5 +vV0_8:i +V0+8i +V29)"

5
184549 376 \[ =
5, T, | [P

- i ——— 12
[vs-zﬁ[fzg-SF[J9+f145 +Jl?+f145]

root of 707281 x® - 1356 305777 833350856224 x7 +
84012697 942 789 358 334 792 x°® + 8 206 163 058 652 806 737899 008 x° +
275407 756 909441 483 638 486 320 x* +
5281597542619427819651837952 x° +
60420629 105325189920025616512 x° +
3746820913235193 685563587856 384 x +
055400839344012049313456210176 near x = 125.32

Minimal polynomial:

707281 x® - 1356 305 777833 350 856 224 x” + 84012697942 789 358 334792 x° +
8206163 058652 806737899 008 x” + 275407 756 909441 483638486 320 x™ +
5281597542619427819 651837952 x° +
60420629 105325189920025616512 x° +
374682913 235193 685563587856 384 x +
955400839 344012049 313456210176

42



Series representations:

35

[
V145 (V5 -2)°(] [@-5}}5[\]' s (17 +¥145) \/ [9+v145}]

-11-24+

/
BEEDf

[

V144 [—2+'\"’z )iaf““[

P bd |

'

[-5 +y 28 228* [

|

=l O P

6 fis)
[: 1447 [
=

(9+».f144 P 144*[
k

] {1?+~."_Lk 144*[;]

12

242

+

242

ol % I P

o -11-2¢=

]]

55
= -11-2¢=
V145 (V5 -2)°(3 (V29 - 5))° [\( [1?+u’ﬁ1+\/§[g+m}]
{
I (N}
—11-2¢+352|:|f.-’ 144 [_2+ﬁ£ 4k‘ z;.;]
k=0 :
( w (-2 1L o o e
o b 28 2 M o =k
_5+\@LT] [ZT]
k=0 k=0
r(l . {L]ﬁﬁ 11 ( — l—i:[k{ 12
\ 9+v144 30 A 17+V144 3 " el

242

+

242
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55

Ao
(

S P

o (-1 (- 1];E{S 7o) z5°

—11—2¢+352u/ \/'z_u[—2+ 2 Y

k=0

\
6
o (DF (-2} 29-50) 55
-5 44 2

k!

k=0

-1 (-1), (145-zp ) 55~

/
J9+ﬁzrﬂ “H
242

w (-1F(-2) (145 -z z5*
k!

k=0

|

312y
1F[-g) 195z gt

Jl?-'-ﬁz:::ﬂ zkk_r
242

for not ((zgeR and —es < 2g = 0))

sqrt147 * 1/4 [(1/2(1+(2(28/27)1/6-(7/3)1/2))) 24

Input:

¥f1 [28 7 W/
#14?-/—[—[1+[26 S —JTH]Z

4|2 27 3
Result:
7VE [1- 7 4 2VIVT )

2 VEl
67 108 864
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Decimal approximation:
0.002375446998015593652699176828666312896463588049572173350...

0.002375446998...

Alternate forms:
7V3 (3+2¥2 V3 V7 -V21)*
18953525353 286 467584

— 4
7VE |14 |2 _2VEVT
\13 ]

67108 864
7(V3 +2V2 V7 V7)*

11888133931008+3

Minimal polynomial:
16777216 x'* + 41965406 750929 707859 968 x17 +
26242 365 893781 074497078567 129 850511 360 x° +
613126613 976 783 772404 361 354038 184718400840 x° +
3606652 938269232022 348555370 061318335121 719 040 x™ -
20351435 261937652270 756 815897 837426 960 672 x° + 10090 298 369529

(1/3) 1/(((sqrt147 * 1/4 [(1/2(1+2(28/27) 1/6-(7/3)1/2)))]"24))) — 3

Input:
1 1
= -3

S E G

Exact result:
67 108 864

T _3—6—1%
zlﬁ[l-\(g +”‘L‘“-‘]z

Decimal approximation:
137.3244667684836141872732365744474278599026877464558261308...

137.3244667684... result practically equal to the golden angle value 137.5

Alternate forms:
67108 864

4
7 23z %7
et —
3 V3

-3

21v3
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3962711310336v3
7(V3 +2¥2 V7 V7|

root of 5362398 255800861 289 x° - +8|-3
1201731900782 156428935918932 381 896411354211 322 x° +
23600 171 992440 234 250 326 755424 499810377424 612 645815 x* +
850904041537 107569 118571 372 474834026 186 719310 397 140 x° +
11491590 907617 000227439077 338 003069778 367 163 561982535 x% +
680962722 58857509905390938610213 366377007979 874 787060 038 x +
\ 155 183 047 551 280 602 793905 678 656 171473 335 258 007 041414 841
near x = 19 682.

(1/3) 1/(((sqrt147 * 1/4 [(1/2(1+2(28/27)"1/6-(7/3)*1/2)))"24))) — 1

Input:
1 l ;

S E G

Exact result:
67108 864

—

i 4
21J§[1-J§ +2“iF*T

Decimal approximation:
139.3244667684836141872732365744474278599026877464558261308 ...

139.3244667684... result practically equal to the rest mass of Pion meson 139.57
MeV

Alternate forms:
67108 864

4
7 232 %7
-1+ j- - —
3 ]

-1

21v3
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3962711310336v3
7(V3 +2¥2 V7 V7|

root of 5362398 255800861289 x° - +1
1201731900782 156428 935919 189 777012 689 795553 194 x° +
23657241 268480520516484 192 186 942 988 550447 607 936 135 x* +
04641429 362231492705596 210719 204 722 266 464 190 885620 x° +
141968823 158920 165 090 990 386 878 241 393 279 480 848 008935 x* +
04648331 964589 844913273590 320 310294 208 728 708 778 966 x +
\ 23662495 167510860 854 066 286 055 135495 225 300 864 082 249
near x = 19690.

(1/3) 1/(((sqrt147 * 1/4 [(1/2(1-+2(28/27)"1/6-(7/3)"1/2)))]24))) -11-4

Input:
> ~-11-4
24

= AR,

Exact result:
67 108 864

— 4
I bl
21v3 [1-\(; +”2_‘“’]Z

Decimal approximation:
125.3244667684836141872732365744474278599026877464558261308 ...

125.3244667684... result very near to the Higgs boson mass 125.18 GeV

Alternate forms:
67 108 864

4
7 2¥ZVT
-1+ /= - —
3 Y3

3062711310336v3

21V 3

7(V3 +2 NT AT AT
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f 53623098 255800861289 x5 — +225|-15
1201731900782 156428935911 982 713 756 893437980 778 x° +
22311301539 604505316 075 966 730 348 157592 836 828 911815 x* +
20 688 548 607 384 323 065 692546 802 962961 660426495 976 191860 x° +
7050 827 693 006 084 199482550 163 494 188 384558 776 554 310 322535

X+
1062757 355 615 864 192023 819 918 308 858 820 256 382 780571526 205

462 x +
50953 347 318 710478 396 600 039 205 404 694510 590 543 042 288 704"
\ 828041 near x = 19 466.

2T*12(((((1/3) 1/(((sqrt147 * 1/4 [(1/2(1+2(28/27) 1/6-(7/3) 1/2))]24)))-
13))))+8+2

Input:

27

B | =
L | =

— =
V147 1[1P+P63§-J3]H

4|z 27 3
Exact result:

27 67108 864
10+ — -13

Decimal approximation:
1728.880301374528791528188693755040276108686284577153652766. ..

1728.88030137... = 1729

This result is very near to the mass of candidate glueball fy(1710) scalar 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—
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Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number
1729 (taxicab number)

Alternate forms:
10066329643 331

(= 4
7114 '3‘_2%‘?%‘? .
\f'3 V3

53406602 89536 '3 331

7(V3 Nz AT AR 2

10066320643 331

e 4
711 - 'g'_rz%ﬁr‘f‘ﬁ 2
\,3 V3

((Q7*1/2(((((1/3) 1/((sqrt147 * 1/4 [(1/2(1+(2(28/27) 1/6-(7/3)1/2)))]"24)))-
13)))+8+2)"1/15 - (21+5)1/103

Input:

1
5 -13(+8+2 -(21+5)x —

| | B | l|:|3
L A TR |

Exact result:

27 b7 108 864 13

10+ — 1] =

| 2 o P il Y 500
5 21'«“3[1—\;3+”2_“
\ 3 V3

Decimal approximation:
1.617807641751212791314019676912981193380409068128027356371...

1.617807641... result that is a very good approximation to the value of the golden
ratio 1,618033988749...
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Observations

From:
https://www.scientificamerican.com/article/mathematics-
ramanujan/?fbclid=IwAR2caRXrn_RpOSvJ1QxWsVLBcJ6KVgd_Af hrmDYBNyUSmpSjRs1BDeremA

Ramanujan's statement concerned the deceptively simple concept of partitions—the
different ways in which a whole number can be subdivided into smaller numbers.
Ramanujan's original statement, in fact, stemmed from the observation of patterns,
such as the fact that p(9) = 30, p(9 + 5) = 135, p(9 + 10) = 490, p(9 + 15) = 1,575
and so on are all divisible by 5. Note that here the n's come at intervals of five units.

Ramanujan posited that this pattern should go on forever, and that similar patterns
exist when 5 is replaced by 7 or 11—there are infinite sequences of p(n) that are all
divisible by 7 or 11, or, as mathematicians say, in which the "moduli" are 7 or 11.

Then, in nearly oracular tone Ramanujan went on: "There appear to be
corresponding properties,” he wrote in his 1919 paper, "in which the moduli are
powers of 5, 7 or 11...and no simple properties for any moduli involving primes other
than these three." (Primes are whole numbers that are only divisible by themselves or
by 1.) Thus, for instance, there should be formulas for an infinity of n's separated by
573 = 125 units, saying that the corresponding p(n)'s should all be divisible by 125.

In the past methods developed to understand partitions have later been applied to

physics problems such as the theory of the strong nuclear force or the entropy of
black holes.

From Wikipedia

In particle physics, Yukawa's interaction or Yukawa coupling, named after Hideki
Yukawa, is an interaction between a scalar field ¢ and a Dirac field w. The Yukawa
interaction can be used to describe the nuclear force between nucleons (which
are fermions), mediated by pions (which are pseudoscalar mesons). The Yukawa
interaction is also used in the Standard Model to describe the coupling between
the Higgs field and massless quark and lepton fields (i.e., the fundamental fermion
particles). Through spontaneous symmetry breaking, these fermions acquire a mass
proportional to the vacuum expectation value of the Higgs field.
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Can be this the motivation that from the development of the Ramanujan’s equations
we obtain results 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 practically equal to
the rest mass of Pion meson 139.57 MeV

Note that:
g2 = m :
Hence
6agat = ¢V _ 2442766 VE ...,
64905 = 40966 V2 4 ...
so that

64(go3 + g52%) = €™ — 24 + 4372 "VE 4 ... = 64{(1 + V)2 + (1 — v2)"2}.

Hence .
™22 _ 9508951.9982 . . . .
Thence:
64950 = 4096e~ V2 4 . ..
And
64(g33 + gz ) = €™V — 24 +4372e VR 4. = 64{(1 4+ V2)? + (1 - V2)"?}

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

(Modular equations and approximations to « - S. Ramanujan - Quarterly Journal of
Mathematics, XLV, 1914, 350 —372)
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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 mn, ¢, 1/¢, 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 F,, 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:

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 Francois Edouard 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.!" 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).
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In geometry, a golden spiralis a logarithmic spiral whose growth factor is ¢, the golden
ratio’ That is, a golden spiral gets wider (or further from its origin) by a factor of ¢ for every
quarter turn it makes. Approximate logarithmic spirals can occur in nature, for example the arms
of spiral galaxies'” - golden spirals are one special case of these logarithmic spirals

We note how the following three values: 137.508 (golden angle), 139.57 (mass of the Pion -
meson Pi) and 125.18 (mass of the Higgs boson), are connected to each other. In fact, just add
2 to 137.508 to obtain a result very close to the mass of the Pion and subtract 12 to 137.508 to
obtain a result that is also very close to the mass of the Higgs boson. We can therefore
hypothesize that it is the golden angle (and the related golden ratio inherent in it) to be a
fundamental ingredient both in the structures of the microcosm and in those of the
macrocosm.
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