On the Ramanujan’s mathematics (Hardy-Ramanujan number and mock theta
functions) applied to various parameters of Particle Physics and Black Hole
Physics: New possible mathematical connections.

Michele Nardelli', Antonio Nardelli

Abstract

In this research thesis, we have analyzed and deepened further Ramanujan
expressions (Hardy-Ramanujan number and mock theta functions) applied to various
parameters of Particle Physics and Black Hole Physics. We have therefore described
new possible mathematical connections.
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Universita degli Studi di Napoli “Federico II”” — Polo delle Scienze e delle Tecnologie Monte S. Angelo, Via
Cintia (Fuorigrotta), 80126 Napoli, Italy
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https://www.britannica.com/biography/Srinivasa-Ramanujan

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

Ramanujan's manuscript

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

From Wikipedia

The taxicab number, typically denoted Ta(m) or Taxicab(n), also called
the nth Hardy—Ramanujan number, is defined as the smallest integer that can be
expressed as a sum of two positive integer cubes in n distinct ways. The most famous
taxicab number is 1729 =Ta(2) =1 + 12 =9’ + 10’
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From:

Ken Ono - The Last Words of a Genius December 2010 Notices of the AMS -
Volume 57, Number 11

Now, we have that:

o

fola) + 2&(g*) = [ |

n=1

(1 —g°")(1 — g%~ %)
i1 _q.'-n—-l].“ _ q?n—];'

For q = 0.5, that is q = ¢ = 0.5 for it = x = -0.110318, we obtain:

product ((1-0.5°(5n))(1-0.5°(10n-5)))/(((1-0.5°(5n-4)))(1-0.5°(5n-1))), n=1 to infinity

Input interpretation:
] |'l _ G.55J!] [l _ D.51EIJ!—5]

| l [l _ 0.5512—4] [l _ D.SEJ!—I]

n=1

Infinite product:

o |'l_|:|.55.l!'||‘l_|:|-51|:l.l!—5'|
| l : - — = 2.03688
[1_0.5512—4][1_0.5512—1]

n=1

2*(2.03688)"6 - 18 + 1/golden ratio

Input interpretation:
1
2:2.03688° - 18 + 3

# iz the golden ratio
Result:
125,449 .

125.449... 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:

1
2%2.03688% 1B+ = =-184+2x2.036885 4y ——
o 2sini54 %)

1 1
2% 2.03688° 184+ - —-18+2%2.03688% 4 - —
& 2 cos(216 %)

1

1
2% 2.03688% 184+ - —=-18+2%x2.03688% 4
& 2 sinibbe %)

From

® {1-0.5)(1-0.57"F)
I I ' — — 2.03688
[l _ 0.55“_4] [l _ D.SEJE—I]

n=1
we obtain:
2*(2.03688)"6 — Pi

Input interpretation:
22.03688° —

Result:
139.689._ ..

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

Alternative representations:
2 2.03688% -7 = -180°+2  2.03688°

2 2.03688° —r = ilog(-1)+ 2 - 2.03688°



2. 2.03688° _r = —cos'(-1)+2 - 2.03688°

Series representations:

L o
2. 2.03688°% _ 1 = 142.831 - 42‘1 7
+

\A.'l

2. 2.03688° — r = 144.831 -

“ 2% (_6+50k)
2. 2.03688% — r = 142.831 — L—“L

= %)

Integral representations:

2 2.03688°% - = 142.831 - 2[ dt

f|.+t2

A
2. 2.03688°% _r = 142.831 —4[ 1- dt
Jo

o SITE)

2 2.03688° —x = 142.831 - EJ

From

® {1-0.5)(1-0.57"F)
| =5 —— = 2.03688
o i ARS TR} =D RN

we obtain:

24(2.03688)°6 + 11 + 4

Input interpretation:
24..2.03688° + 11 +4



Result:
1728.072718949751720653316014774016

1728.972718...

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

Now, we have that:

o

ewig) = Z Ay, (n)g"
n=0
m ﬂ:?ﬂﬁh“

rlig;] (11— {J}:tl - q.B}Z e (] = qln--l}z ¥
sum (0.5°(2n(n+1)) / ((((1-0.5)*2 (1-0.5"3)*2 (1-0.5°(2n+1))*2)))), n=0 to infinity

Input interpretation:
el D.52JI':.I!+1]

J%‘j (1-0.5% (1-0.5%P (1 -0.52"1)

Approximated sum:
[ DISEJI{J!+1]

‘ ~ 21.3258
J%‘j (1-0.57 (1 -0.5%) (1 - 0.52™*1)2

6((((sum (0.5*(2n(n+1)) / ((((1-0.5)*2 (1-0.5"3)"2 (1-0.5*(2n+1))"2)))), n=0 to
infinity)))) - Pi +1/golden ratio

Input interpretation:



l |:|_52 nin+l1) 1
6y,

Fi
2 1-057 (1-0.5%) (1-0.52"p E

# iz the golden ratio

Result:
125.431

125.431 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

6((((sum (0.5*2n(n+1)) / ((((1-0.5)*2 (1-0.5"3)"2 (1-0.5*(2n+1))"2)))), n=0 to
infinity)))) +11 +1/golden ratio

Input interpretation:
ol |:|52 nin+l)
b

+11
5 (1-0.57(1-05% (105" p

# iz the golden ratio
Result:
139.573

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

27%3((((sum (0.5*2n(n+1)) / ((((1-0.5)"2 (1-0.53)"2 (1-0.5*(2n+1))"2)))), n=0 to
infinity)))) + golden ratio

Input interpretation:

=)

\ (.52 nin+l)
27 %3 -
,,%3 (1- 0.5 (1-0.57F (1 - 052"}

# iz the golden ratio
Result:
1729.01

1729.01



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

From Wikipedia:

“The fundamental group of the complex form, compact real form, or any algebraic
version of E is the cyclic group Z/3Z, and its outer automorphism group is the cyclic
group Z/2Z. Its fundamental representation is 27-dimensional (complex), and a basis
is given by the 27 lines on a cubic surface. The dual representation, which is
inequivalent, is also 27-dimensional. In particle physics, Egplays a role in
some grand unified theories”.

Now, for q = 535.49165, that is q = ™", for it = 1, that is:

Input:

2m
&

Decimal approximation:
535.4916555247647365030493295890471814778057976032949155072...

535.4916555...

Property:

2.! )
" 1s a transcendental number

Alternative representations:

2 360
£ [ 3

2 -2ilog(-1)
= e ilog(-1)

&2 = exp®"(z) for !

Series representations:

a; BER -;—ljkl.'"-:1+2k:|
e =g TRV



Integral representations:

2n 8 Bl V142
el =

2n A1V 1% ar
£ =& !

2n 4 B” 1/{14¢2 )t
£ =& " e

From

folq) +2®(g*) = ]

n=1

i1 —L?_}”}[l _qi{:-n—S}
i1 _qﬁn—-L‘H 1 — q?n—];'

We obtain:

product ((1-535.49165°(5n))(1-535.49165"(10n-5)))/(((1-535.49165"(5n-4)))(1-

535.49165"(5n-1))), n=1 to sqrt3

Product:
V3 (1- 535.4925“] (1 535.49210 .II—S]
| l [l = 535.4925”_4] [l - 535_492511-1]

n=1

=4.41139x 10"

4.41139*10"
From which:

4 In(4.41139x10"13)

Input interpretation:
410g(4.41139 107

10

logixi is the natural logarithm



Result:
125.6712...

125.6712... 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

From

(1 -535.492°")(1 - 535.4921775)

‘.l
| ] =4.41139x 10"
a<1 (1 -535.492°7%) (1 - 535.492° ")

we have also:
4 1n(4.41139x10"13) + 13 + 1/golden ratio

Input interpretation:
1
41og(4.41139 107} +13+ 5

logix) is the natural logarithm

#is the golden ratio

Result:
139.2892...

139.2892... result practically equal to the rest mass of Pion meson 139.57 MeV
and performing the 8" root, we obtain:

3*(4.41139x10"13)"1/8 - 29 + Pi -1/golden ratio

Input interpretation:

af 1
3N 441139 %102 —20 42— —
b

# iz the golden ratio

Result:
11



125.821...

125.821... 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

3*(4.41139x10713)"1/8 - 18 + Pi + golden ratio

Input interpretation:
o
3V 4.41139 107 -18+r1+¢

# iz the golden ratio

Result:
139.0573. ..

139.0573... result practically equal to the rest mass of Pion meson 139.57 MeV

From

wig) = > a.,(nig"
n=0

i qfﬂ'ﬁh“

n=0
We obtain:

sum (535.49165°(2n(n+1)) / ((((1-535.49165)"2 (1-535.49165"3)*2 (1-
535.49165~(2n+1))*2)))), n=0 to Pi

Sum:
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T 535_4922.1:-::”1]
%‘3 (1-535.492y (1-535.492°) (1 - 535.4922"+1 2
11896 638 547417 206529486 983 135 955 053 328 045296 078459 550414292
839 075407 350543 985 375802513403 824406584 652312 959 764 668 226 "
326 786558 268495 598 426 489 422 843 578 637927 034 931 637 346 076544 "
098 378 053 174506 265452 292 348 376 634531611 938 705 466 789 126 264 "
396 069 813 930 648 635445 281/

41 332844870979 727420 469 946 693 704 700 186 275564 666 417540891 .
779335461560 502542 882222 963 894 250 654834 479571835 916550444 "
674884876 190 882450 170411824 123 340 107619557 130031 583 295 265 "
592126669921 150 899 830 186 119425 628 245445 601 433 275 285753 760 -
153378099411 600 000 000

Decimal approximation:
287825.3017558434561499794148530051227870566572698558351434...

287825.30175584.....

From which:

2((((sum (535.49165~(2n(n+1)) / ((((1-535.49165)"2 (1-535.49165"3)*2 (1-
535.49165°(2n+1))"2)))), n=0 to Pi))))*1/3 + 7 + 1/golden ratio

Input interpretation:
l ) 2 1)
- 535.49165%" "1 1
c 3|| 24 +7+ -
\ 5 (1-535.49165) (1 -535.49165°) (1 - 535.49165° "1 ¢

# iz the golden ratio

Result:
139.668

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

2((((sum (535.49165°(2n(n+1)) / ((((1-535.49165)"2 (1-535.49165°3)*2 (1-
535.49165°(2n+1))"2)))), n=0 to Pi))))"1/3 - 7 + 1/golden ratio

Input interpretation:
[ 2 1)
L 535.4016/5% " n+1 1
2 3|| Z‘ -7+ -
— (1 -535.49165)* (1 -535.49165°) {1 - 535.49165% "1} ¢
n=0 . J ]
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# iz the golden ratio

Result:
125.668

125.668 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

27*((((((((sum (535.49165°(2n(n+1)) / ((((1-535.49165)"2 (1-535.49165"3)*2 (1-
535.49165°(2n+1))"2)))), n=0 to Pi))))"1/3 - 2)))) +1/3

Input interpretation:

| T 2nin+l)
A 535.49165%" (n+1) 1
27 3|| L -2+ =
\ i3 (1-535.49165)7 (1 - 535.491657)* (1 - 535.49165° "1} 3

Result:
1729.01

1729.01

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

Now, we have that:

Egl:"r'l' =1 + 240 E Ed:iqﬂ

n-1din
=kl _I.'.]—E'—’.I'..l:l _q._‘}_?ﬁTE.[J s l_[” s q”)f'"'.
-1
For q =0.5, we obtain.

(1-0.5)(-240) (1-0.5"2)"26760
14



Input:
[1 o Cl.52 ]26'.?50

(1-0.57%%

Result:
7.70206751490355097501686814474658054348335205763413... = 1073272

7.7020675149.. %1037

From which:
((((1-0.5)"(-240) (1-0.572)"26760)))*(10~(3400))

Input:
[1 _ l:l.52 ]26'.?60

3400
(1-0.52% o

Result:
7.702067514903550075016868 144 7465805434833520576341342. . = 1028

7.7020675149...%10'

From which:
1/210g((((((1-0.5)(-240) (1-0.5°2)26760)))*(10"(3400)))) — 11

Input:
1 [1—':'.52]26?60

— log|

3400
2 (1 -0.572% L

logix is the natural logarithm

Result:
137.386...

137.386...

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

15



Alternative representations:

1 (10878701030 1 (1030 (1-0.5%P67

P -1l=- — log,

3 = (1-0.572% Sy 0,524

1 ((L-osPpETLeey 1 (10%%0 (1057
5 1o ' -11=- — logiay lo '

3 = (1-0.572% By R 0.52%

1 ((L-05Ppe7® 0030y 1 (1070 (1-087ReT
LT ap gw & .

2 g [1 — DS}ZM 2 1 05240

Series representations:
1 [1 e D.EZ'}ZEA TED 1|:|3-4|:||:|
! [ | ]_11 -

2 (1 - 9.59%
" log(7.702067514903312x1072%) 1 = (1)t o 296.772380704484551k
R 2 P2 k
k=1
L. [(12gs2)Pa gl arg(7.702067514903312x 10'%® - x|
- lo ' -11=-11+inr - | +
2 (1-0.57% 2
logry) 1 & (-1 (7.702067514903312x 10'%% —xf x™*
2 2 2. k
k=1
1 (1= D_Ez}zﬁ TED 1 3400
— log - -11=
2 (1 — .57
1 | arg(7.702067514903312 x 101%% — =) 1
=11+ - ' 10g[—]+
2 T ED
logiza) 1 |arg(7.702067514903312x10'%® — ;)
+ = - | logizo) -
2 2 27
1 & (-1)* (7.702067514903312 x 10128 — 7o) z5*
2 2. k
k=1
Integral representations:
1 (1- 0.5226 760 13400 1 7.702067514003212x101 28 ]
= : —11:_11+—j = dt
2 (1 - 0.5 2 S t

1 [[1 25 |:|.52 }26?60 1|:|34|:||:| ] i

— log
2 (1 -0.5P%
1 i o4y f—z‘;‘ﬁ.?'?2380'?ﬂ4484551: r[_5}2 F[l +5)
-11 + — ds tor -1 0
'4!.:'T —I'N+:r r[l—s}

16



And:
1/210g((((((1-0.5)"(-240) (1-0.572)"26760)))*(10°(3400))))-21-1-1/golden ratio

Input: S
:—EL log —[1[1 ?';5]}24;3 £ BB B i
logix is the natural logarithm
#is the golden ratio
Result:
125.768...

125.768... 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:

1 1 [1 2 |:|.52 ]26?6‘3 ll:l3-4|:||:| 21 l l 22 l 1 l|:|34|:||:| [l 3 0.52]26?50 l
— 10 b ill—m — = + = 108, =
5. (1-0.5°% ¢ Z 0.524 ¢
O (e B el L S 5.5, L
— log - S, O
2 (1-0.57% ¢
22 1 1 1 1D34|:||:| [1 L. 0.52]26?50 1
i — logia) lo e
g i 0.524 ¢
1 1 [1 i 0.52]26 ?m lI:I34|:||:| ] 21 l l
i Dg ol s e e
2 (1-0.5°% ¢
- 1 ik 103400 [1 o D.SZ]EE?ED 1
2 p5EH ¢

Series representations:

17



1 [1 i D_Ez-}z& ?Eﬂ 1|:|34|:||:|
5 lo [ =

(1-0.5%
0y L log(7.702067514903312x 10128) 1 & (_1)k o~296.772380704484551k
R 2 & kz; k

]—21—1—

1 [[I_DISZ}ZEITED 103400

— log|
(1 -0.52%

51 1 P
2 ]

i

1 arg(7.702067514903312x 10" —x}| logix)
-22 - - +inm - |+ -
& 2 2

1 & (-1 (7.702067514903312 x 10728 — x* x7*
2 k=1 2

1
2 (1-0.572% ¢

arg(7.702067514903312x 101%% - zg)

S D 27
logizg) 1 |arg(7.702067514903312x 10 — z;)

g 243 l 2x
1 & (-1 (7.702067514903312 x 10128 — 55} z5*
2 k

1 [1 b D.SE}ZE‘?ED 1|:|3-4|:||:|
Dg[ = ]—21— 1-

1 1

1
lng(—] +
2q

log(zg) -

2

Integral representations:
1 [[1 g D.EE'I_ZEI?EU 1|:|34|:||:|

o B L i,
2 (1-0.52%

=-22 - dt

1 7.702067514003312x100 28 1
s J z
2

-
| =

1

1

1 [1 e D.Sz }Eﬁ?ﬁﬂ ll:l3-4|:||:|
: -21-1-

2 (1-0.57%
1 1 i E—ZQE‘.??EESD?DMS‘I-EEIS r[—5}2 ril + 5)
Eoar j ds5 for | i
‘p 41.?1' _“-""‘J+]’ r[l _ 5}

27*172(((1721og((((((1-0.5)"(-240) (1-0.572)"26760)))*(10"(3400))))-21+1/golden
ratio))) + 1

Input:
11 [(1=0.52F™

1
275 = | = lagl t————— %107 215 = |41
2[2 [[1-0.5}2“‘3 ¢

18



logix is the natural logarithm

# iz the golden ratio

Result:
1729.06...

1729.06...

This result is very near to the mass of candidate glueball fy(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:
27 (1. [(LoOEApaTRpIdn 1
— log - -21+ ; +1=

2 |2 (1-0.57%
1o oy, Ly (2001 BETPRIEN 1
kil [ 2 Py 3
T2 & 0.5%% o
27 (1. ((1ooEt PR gl 1
— | =1 ' “21+-|+1=
2 |2 (1-0.57% ¢
27 1 g R
1+ ] -21+ = log(a) log, 0.52% + ;
b Jr N e B - i 1 1
— =1 : -21+-|+1=
2 |2 (1 —0.57% ¢
927 1 . 1|:|3-4U|:| [1 o DSZ ]26?6‘3 1
1+ —1[-21--1L;|1- : + -
2 .54 ¢
Series representations:
27 (L.  [(LoaEdPRregen 1 565 27
—1=1 : -21l+-|+l=-—+—+
2 |2 (1-0.5°% ¢ 2 2¢
37 1ag(7.702067514903312x1012") 97 & (_pjf o FB772IMAHILE
4 4 k
k=1

19



27 (L. [((LomatPareglne 1
i Elog [1_0.5}240 -21+-|+1=

565 27 27 |arg(7.702067514903312x10'%® —x)| 27logix)
LT Y 27 T4 T
27 & (-1)F (7.702067514903312x 10128 _ x| x7*

7 JoxT i
IL : e

27 (1. ((LoaatPa7s gl 1
— | = log : -21+—-|+1=
2 |2 (1-0.57%

565 27 27 |arg(7.702067514903312x 101%® _ z;) [1]

& g it e - | log
2 24 4 2

27 log(zo) 27 |arg(7.702067514903312x 10128 - zg)
4 T4 2
27 &, (-1 (7.702067514903312 x 10128 — 7 |* 7"
k

by

logizg) -

E:

ke

1]
f]

Integral representations:

b 0 T B - o 1 1
— |z log : -21+—-|+1=

2 |2 (1-0.582% ¢
GRS 27 27 rr02067514003312¢10128 ]
t

S o, N
2 2¢ 4 1

2

27 [1 : [[1- {52425 7807 g0

(1-0.572%

1
] -21+- ] +1=
2 #
55 27 27 j";'wﬁr{“_296'??2380?044845515 r[_ﬂz il +s)

- —

g
2 2¢ Binm

ds for
—i gy Irl-s)

Now, we have that:

1
Mig) =q %

n

. T |I_1]n.-.5q.:.'7|.l.:3” L E?;'_r-t —q."::lﬂ -1 —G‘_I"_] )
£ (L+g)2(1 +g3)2--- (1% g3ns1)2

n={

535.491657(-1/8) sum (-1)"(n+1) (((535.49165"((n+1)"2)) (1-535.49165)(1-
535.4916523)(1-535.49165"(2n-1))) / (((1+535.49165)"2 (1+535.49165"3)"2
(1+535.49165°(2n+1))*2)))), n=0 to Pi

Input interpretation:

20



535.491651°
i 2
535.49165"*1" (1 - 535.49165)(1 - 535.49165%) (1 - 535.49165% "1}

i i 1}11+1
e (1+535.49165)% (1 +535.49165° ) (1 + 535.49165% ")

Result:
-6.96196x 107
-6.96196 * 10’

(1/Pi) [-535.4916"(-1/8) sum (-1)*(n+1) (((535.4916"((n+1)2)) (1-535.4916)(1-
535.4916"3)(1-535.4916"(2n-1)))/((1+535.4916)*2 (1+535.4916°3)"2
(1+535.4916°(2n+1))"2))), n=0 to Pi]*1/3 + (11-2)-0.618

Input interpretation:
| 535491670 L o
T n=0
535.4916" 1" (1 - 535.4916) (1 - 535.49167) (1 - 535.49162" 1) | _
(1+535.4916)" (1 +535.4916%) (1 +535.4916% ™1
(1/3)+(11-2)-0.618

Result:
139.329
139.329 result practically equal to the rest mass of Pion meson 139.57 MeV

(1/Pi) [-535.4916"(-1/8) sum (-1)*(n+1) (((535.4916"((n+1)2)) (1-535.4916)(1-
535.4916"3)(1-535.4916"(2n-1)))/((1+535.4916)*2 (1+535.4916°3)"2
(1+535.4916"(2n+1))"2))), n=0 to Pi]*1/3 - 5 -0.618

Input interpretation:
| 3549167 Z‘ |
T n=0
535.4916"+" (1 -535.4916)(1 - 535.49167) (1 - 535.49162"1 o
(1 +535.4916)% (1 +535.4916%) (1 + 535.4916% ") o
3)-5-0.618
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Result:

125.329

125.329 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

27/2*%(((((1/P1)[-535.497(-1/8) sum (-1)(n+1) (((535.49°(n+1)*2)) (1-535.49)(1-
535.49/3)(1-535.49"2n-))/(((1+535.49)*2 (1+535.49/3)"2
(1+535.49°(2n+1))*2))), n=0 to Pi]*1/3 - 2 -0.618))))-Pi

Input interpretation:

27 (1 T
== [-535.49'1-'* e
" n=0
2
535.49"+17 (1 -535.49) (1 - 535.49%) (1 -535.49° "1} | .
(1
(1 +535.49)% (1 +535.49%)% (1 + 535.49%"*1)2
3)-2-0.618|-x
Result:
1729.29
1729.29

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

From

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

We have that:
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This metric should be joined to the flat space outside. We consider a finite temperature
configuration where 7 ~ 7 + 27. For general temperatures, all we need to do is to rescale
& —+ 27, /B. In other words, the only dimensionful scale is ¢, so the only dependence
on the temperature for dimensionless quantities is through ¢, /3. We define the coordinate
v = €Y. So the physical half cylinder ¢ > 0 corresponds to |v| > 1. At the boundary we
have that w = €'®(") v = €. Unfortunately, we cannot extend this to a holomorphic map
in the interior of the disk. However, we can find another coordinate z such that there are

holomorphic maps from |w| < 1 and |v| > 1 to the coordinate z, see figure 10.

We now review the computation of the entropy of the region B = [0, b] which includes the
AdSy boundary, see figure 11. In gravity this will invelve an interval [—a, b], with a,b > 0,
see figure 12.

Ve 23 sinh? E(a+b)
2o 1 & ! B !
Seen([—a.b]) = So + =~ + = log ( . ) (3.10)
2 tanh (2}“) 6 mesinh (“g“)
5, sinh (E b+ a))
O4Sgn =0 —  sinh (2@) - 123‘?’" 5t
B P€  sinh (33 (a— b})

For f =2mn, a=3 and b =2, we obtain:

12Pi * 1/((2Pi)x) * sinh (((Pi/((2Pi)))*(2+3))) / sinh ((Pi/(2Pi)))

Input:
1 sinh| = (2+3)
127 {2" )

@mX  sinh(X)

sinhix) is the hyperbolic sine function

Exact result:
B sinh[z} csch{é}

X

cschix is the hyperbolic cosecant function

Plots:
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— [ from=21.3to 21.3)
USRI LIV e
o4 | 10 20
\eo |
40 |
.1.
6|y
4
2|

— s from =127.9t0 127.9)

e

a0 100

Alternate forms:

5[1+{“+{“2 e +¢=4]

e X

Ve

5[1—‘4"': +e—e? +¢=2][1+"-"T +e+e2 +¢=2}

fzx

Alternate form assuming x is real:
12 sinh[zl}sinh[ }

a
2

x (1 -coshily

Roots:

Properties as a real function:
Domain

IxeR:x=z0)

Range
lveR:y=+0|

Injectivity

injective (one-to-one

24
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Parity

odd
K is the set of real numbers
Derivative:
. m{243) . 5 1
d [ 12 x smh[? }] i B smh[i} csch[E}
d : o
X2 max 51111‘1[2”} X

Indefinite integral:

6 csch()sinh(? 5 1
f [2} [2 } dx =6 sinh(— J csch[—} log(x) + constant

Xx 2 2

(assuming a complex-valued lagarithm)

logix is the natural logarithm

Limit:

6 csch( ) sinh(2
]iln CSC [2}5111 [2} _ I:I
X X

Alternative representations:

Z {243)
(12 m) smh[%} ) 19
(2 ) x) sinh[zi} <2nx]-:s:h|:§—-1]
= cschi 2|
IE.ITI
(12 m) Sinh[@} 121;rc05{’1 gL
LA 2 2r

(2 m) x) Sillh[;:} i TX) [1 cns[g + ﬁ”

(12 1) Sinh[%m} lﬂz;rcc:sh[;i - ;—"
m L n

(2 n}x}sinh[ ) C @ro [1 cush["?" - X))

i
am 2n

Series representations:

|:2'|-1-3 kg g-1+2k
y I o 5/
(12 m smh[%;g’} 12 ¥ =1 Ty 0 YETH]

(2 mx) sinh[ } x

L
2m

25



21=1-2 kg
=171 | = 2
: T{2+3) 12 Ew Ew ! hk |:5l|

[12}T}Slnh[?} .5:1:—00 k2=|:| |:1+2k2:|!|:1 4,13#:%:.

' L x
({2 1) x) smh[LT }
51142k
o 'i—l;'k l::]
(12 m) sinh[%ﬁ} 12 [1 +2 o 14d k2 72 ] Z:Ji' -:sz]!
' i 2 X
({2 m)x) smh[LT }

Integral representations:
: m{243) -1 S50
(12 m smh[?} B 30 I; cash[;}d’t

(2 ) x) sinh[i} x Llcnsh[i }dt

s 2516 s)4s
: m{243) ooty 7700 '
12 smh{”—} 30 [ - ds
( ) 2 _ —i pa+y g3/ £ :
: o i 1/{16 5} 53
(2 ;r}x}smh[—” } s [henty, et A
2m —icody (32

For ¢ = 1, we obtain:

12Pi * 1/((2P1)) * sinh ((((Pi/((2P1)))*(2+3)))) / sinh (Pi/((2P1)))
Input:

sinh[i (2 + 3}}

1270x — :
2m sinh[z’—:}

ainhix) is the hyperbolic sine function

Exact result:
6 sinh(g J csch[%}

cachix) is the hyperbolic cosecant function

Decimal approximation:
69.66331591078650285648142918236969349074603204715890369018. ..

69.66331591.....

Property:
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1 5
6 csch(i ] sinh[iJ 15 a transcendental number

Alternate forms:
6(1 re+e’ +ée° +r4}

2
) 12 sinh[%}sinh[g}
1 - cosh(1)
6 - 53
Ve il
v e

Alternative representations:

(12 ) smh[%;?"} 12
(2 ) sinh[i} (2 m)eschf ';EE[[]
Cﬂ'_'hl:ﬁ:l

(12 1) Sinh[%ﬁ”} lﬁzncas[g + 52‘—"
T o bl

(2 1) sinh[i} - (2 :r}{z cus[g + ﬁ”

(12 1) Sinh[%ﬁ”} 12mcosh{%" —;—"
T ol bl

[En}sinh[ } - [EJ‘T}{ICDSh[%T i L”

L
2m 2m

Series representations:

[g }-1-2 ka 142k
5

(12 m) sinh( Z22) s @
2m - _12 2‘ 2
(2m)sinh() e, 2k
o
(12 m sinh[@} © o (—1f [g}—l—zkz
2n - 12 al - 5
[En}sinh[i} k1=_mk2=u[l+2k2}![l+4;r2 k3)
(12 ) sinh[ T2 @ 1y N
e }= 10:f0 3 —}2 )y
[En}sinh[i} S1+4k 2 £

coshix) is the hyperbolic cosine function



Integral representations:

[12n}sinh[%+3]] 30 Elcash[%'a{t
= .

(2 m) sinh[z’—;} j;lcnsh[é}dt
— s 35/(16 5)
(12m sinh(Z2:2) 30 [ S ds N
: o . i A (16 s)+4s
(2 m) Slnh[;j r—t\:?yt 2 T

2*((12Pi * 1/((2Pi)) * sinh ((((Pi/((2Pi)))*(2+3)))) / sinh (Pi/((2Pi)))))

1 sinh[i (2 + 3}}
2 sinh[ j

it I
2m

ainhix) is the hyperbolic sine function

Exact result:
12 sinh[g J csch[%}

cschix is the hyperbolic cosecant function

Decimal approximation:
139.3266318215730057120628583647393869814020640043178073803 ...

139.3266318... result practically equal to the rest mass of Pion meson 139.57 MeV

Property:
5

1
12 csch[i J sinh[EJ 15 a transcendental number

Alternate forms:
12(1+¢ +e +e +et)

I[“2
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24 sinh[%}sinh[g}

1 - cosh(l)

12 (£5/2 — E]
1
& ——._
I"

Alternative representations:
: mi{2+3)
212 [}T Slnh{? ” 24 g

a 2 :r;lcschll[s"u']
I

G
cschi = )

(2 ) Sinh[z’ln}

2x12 [;r sinh{%:g’” 241nc05{2 + 5;’—”

(2 ) sinh[z’ln} (2 [1 ms[ ”

212 [;r sinh{%:g’” 24urcc:sh[ﬂ L

2m
(2 m) [1 cnsh[f = an”

(2 ) Sinh[z’ln}

Series representations:

2x12 [;r sinh{ﬁ” {E}‘I‘Zkz g2k

[a] 0y
2r N o YN8 for @
(2 fr}sinh[z’lﬂ} ké&: (14+2ky) f4
: “1-2k
2 lﬁ[nsmh{%:g]” 5 Z i (11 [E} 2 2
(2 m sinh( ) kg o kgm0 (1 +2k2)! (1 + 4% k7)
T
2.12 [;r sinh{%;g"” sl w1k ]i [3}““
[EJT}sinh[ziﬂ} ez 1+4k*n® k=|:|[1 +2kp
Integral representations:
212 [}T sinh{%;m” B 60 Llcush[%}dt
[2;ﬂsinh[i} j;lcnsh{%}dt
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"t as 2516 s)+s
. mi243) - .
2 lE[}Tsmh[ﬁﬂ L ap  d5s
2m _ 59 <

—i sty
I
(2m) sinh[l} [ oty i
2m d-icaty (32

2*((12Pi * 1/((2Pi)) * sinh ((((Pi/((2Pi)))*(2+3)))) / sinh (Pi/((2Pi))))) — 2

Input:
sinh[i (2 + 3}}
12ax —x —=20 | _3

2 .
2 sinh[z’—:}

sinhix) is the hyperbolic sine function

Exact result:
12 sinh[g J csch[%} -2

cschix is the hyperbolic cosecant function

Decimal approximation:
137.3266318215730057129628583647393869814920640943178073803 ...

137.3266318...

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

Property:
1 5
-2+12 csch[i J sinh[a ] 15 a transcendental number

Alternate forms:
2 [6 sinhg ] csch[%} - l}

12(1 + &)

f2

10+12e+12° +

24 sinh[%} sinh[g}

e
1 - cosh(ly

cosh(x) is the hyperbolic cosine function
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Alternative representations:

2 12[;rsinh[%;m”_2:_2+ 94
(2 m) sinh{zin} (2 mesch 21 |
cs:hl:i:l
20
2x12 [}T sinh[%;g’” Y. 241‘;rcas[g + E
(2 m) sinh[z’ln} (2m) [1 cns[g + jﬁ”
2x12 [;rsinh[%;g’” . 24mcush[‘?” - E
(2 m) sillh[z’ln} (2 ) [1 r:l::sh[‘?’T = zin”

Series representations:

212 [;r sinh[%:g]” [
- -2=-2

(2 m) sinh[i}

w
1+1EZZ

k]:lkg:ﬂ [1+2k2}‘

2v-1-2ka 143k
G 1]
tor g

. ( l'llkl [g}—l—EkE

o E 5
1412 3, ) (1+2 k)t

2
k]:—ﬁlkz:ﬂ [1-'”4}1-2'r':].llI

212 [;r sinh[%:gj” [
: -2=2

(2 1) sinh[i}

0. o
—1+122 Z

k1 =1ky=0

2x12 [;r Sil‘lh[nf:m” [
: -2=-2i

[— El (51 +}T}}2k2 q—1+2k1
(2m) sinh[i}

(2 ko)

for g

Integral representations:

2x12 [;r sinh[%;gj” L 2 U;lcnsh[g}dt - 30 Llcush[f’?r}dt}
(2m) sillh[z’ln} Llcnsh[i}dt
212 sinh(Z2£2)) L 2( fﬁ% ds - 30 ::;rre*”s;% 5| 5
(21 sinh[i} N J'iwﬂr g 1 .
2m i

—iw+y 32

2%((12Pi * 1/((2Pi)) * sinh ((((PI/((2Pi)))*(2+3)))) / sinh (Pi/((2Pi))))) - 13-1/golden

ratio
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Input:

1 sinh{X 2+ 3)|
2|12 7 — M .
2 sinh[z’—:j ¢

ainhix) is the hyperbolic sine function

# iz the golden ratio

Exact result:
1 5
-—-13+12 sinh[—}csch(lJ
i 2 2

cachix) is the hyperbolic cosecant function

Decimal approximation:
125.7085978328231108647582715303737488637717549145120445182. ..

125.708597832... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T =0 and to the Higgs boson mass 125.18 GeV

Property:

-13--+12 csch[i] sinh(iJ is a transcendental number
&

Alternate forms:

1 2 12(1+é&)
—;—l+12r+12¢= +—

1[“2

+12 sinh(gJ csch(i]
= 2 2

[—25 = 1,"?] +12 sinhg J csch(%]

B |

Alternative representations:

212 rsinh(Z22))

2n 1 1 24
_J —].3——:—:|_3——+—5_ﬂ
[2:r15111h[2%j g ¢ (2mjeschf 21

cachf 2
E Ll .
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212 [}T Slnh{%;gj” 1 1 2 im CDS[E + sinm

—= ~13--=-13--+ 2;, 2:
(2m) smh[z—n} i ¢ 2 ;T].{, CDS[E 22 ”
2 12[;rsinh{%;33”_13_l :_13_} 241ncnsh[‘?"—2—’;
(2 ) Sinh[i} ¢ ¢ @mf: Cgsh[?n -Z)

Series representations:
: m{243)
2x12 [}T Slnh{? ”

& | =

(2 ) Sinh[i}

1
= E[EHS 5+24l Z

[ }- 1-2k3 142k

k]_ 1k2=l:| [1+2k2}!
-1-2k3 __j43k
SRR e e
245 3 3 2 —
kyaliga (1+2k;)!

2x12 [n sinh{%ﬁ’}} s 1
(2 m) sinh[i} i 1+v5

0 (-1 {E} 12k
-15-13+/5 +24 +
Z 2 (1+2k2)! (1 +4x" ki)

—

k]_ —Nk =0
e i l}kl [_} 1-2ko
24
\/_klz_mkz_‘n[l+2k2}‘[l+4ﬂ'z ki)

2x12 [;r sinh{%ﬁ’}}

(2 ) sinh[i}

-13 -

|~

{ —1[51+}T}} k2 '1+2""1

r;[-151—131E+24 3 Z

1+ kl 1k2=|:| [Ekz}'
G el ——z[51+;r} ko -1+2k1
2445 3 % | J for
(2 ko)t
k1=1k2=|:|

Integral representations:
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2 12 (r sinh{ T2
[;rsm [ - ”_13_
[2;ﬂsinh[2i"}

i Llcnsh[%}dt + 13¢L1ccsh[§}dt al 6D¢L1msh[5?r}dt

i

e S
‘I’L cnsh[Ejdt
2x12 [;r sinh[”"zm}} 1
-13-- =
(2 ) smh[ @
i oo !1-:1651+s o !1 (16 s5)+s i o !._5'-:165]+5
J—uu:u+r]r 2 ds + 13¢J—u \A.'l+];' 532 ds _EDJIJJ—u m+:;rT ds
%3 l"..| ]
. 116 s)+s
o fioy Hloon
Now, we have that:
o 23 sinh? (Ea—l—b)
2o 1 c a3
Sgen([—a,b]) = Sp + z . e log (3.10)
P tanh ( ;”) e sinh (‘Ba)

ForB=2n, a=3,b=2and c =1, we obtain:
2Pi/(2Pi*tanh 3)+1/6 In[(((4Pi sinh"2(((5P1)/(2P1))) / (0.0864055Pi sinh 3)))]

Input interpretation:

= 1 sinh‘?[ﬂ}
———— + — log|4n 2.
2rtanh(3) 6 0.0864055 xsinh(3)
tanh(x is the hyperbolic tangent function
ainhix) is the hyperbolic sine function
log(x) is the natural logarithm
Result:
1.860105...

1.860105...

Alternative representations:
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o AH o bay n
2rtanh(3) 6 2| 0.0864055 x sinh(3)

2 1 [ 4xsinh?( 2% |

1 1 4?rSinh2[E} EII'
— 10
g o 0.0864055  sinh(3) |
2ml-1+ 12_
8
EET 1 4nsinh2[;ﬂ}
et ORGPty | z o
2rtanh(3) 6 °|0.0864055 r sinh(3)
1 4F51nh2[?} 9
— logia) log, -
g Bl OBal 1) 264055 rsinh(3) |
2al-1+ 1"1
S
2}1_ 1 4;rsinh2[z—"}
— +-1Io = =
2rtanh(3) 6 _B|0.0864055 r sinh(3)
' 2far
4 rsinh [2—:} 9

1
: logia)log,

0.0864055 x sinh(3) | 2inco(3i+ 1)
2

Series representations:

2 1 4 sinhz[z—"}
— +-1Io = =
2 xtanh3) 6 2| 0.0864055 x sinh(3)
46.2933 sinhz[g} o 1
1+4log|-1+ : &
sinhi(3) i 36 +(1-2ky¥x?
46,2033 sinh2| 2| 2
[_]_].kE [_]_+ i‘l]
il »g' zinhi3) / o 1
4 24
G (3647 (1-2kiy)k; é;aﬁﬂl-zkﬁﬁ
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2m 1

— log

4;rsinh2{5—”}
2rtanhi3) 6

T

0.0864055 r sinh(3)

46.2933 sinhz[é}

45,2033 sinhz[E
271+ 2log

" sinhi(3) ]kz_‘l il

-6+ 10g[—1+

sinhi(3)

a6.2033smh2( 2] ¢
i [_1 3 _41]

o sinhi3)
" -
k=1
46.29335inh3|:5] k2
e B
@ W sinhi3)
2 /
2 k /
ky=1kp=1 =

[5 [1 +2 Z[—l\\k qzk]] tor g
k=1

2m 1

— log

4 sinhz[sﬂ}
2rtanhi3) 6

m

0.0864055 7 sinh(3)

46.2933 sinhz[é}
2
sinh(3)

.l 214 i (—e?70)
dp + _k[ ']B—Z’D}k—

-6+ 10g[—1+

14k ;. 25 ik

Ly (%) 46,2933 sinh?| 2| 72
_1jk2 | 3 | Wi s nnd | — gzl
(-1y [ﬁkl - ][ 1+ ob) (3 -2q)

f
l,l'l
k1 =0kp=1 kz

Now, we have that:

x-+2Pi/(2Pi*tanh 3)+1/6 In[(((4Pi sinh"2(((5Pi)/(2Pi))) / (0.0864055Pi sinh 3))))] =
69.66331591

Input interpretation:

= 1 sinh‘?[;—"}
(OO SN = W | n — 69.66331591
e S rtanh3) T 6 BT 0.0864055 £ sinh(3)

tanhix) is the hyperbolic tangent function
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sinhix) is the hyperbolic sine function

logix is the natural logarithm

Result:
x+1.86011 = 69.6633

Plot:

Alternate forms:
x-67.8032 =0

x+1.86011 = 69.6633

Solution:
x = 67.8032

67.8032

67.8032+2Pi/(2Pi*tanh 3)+1/6 In[(((4Pi sinh*2(((SPi)/(2Pi))) / (0.0864055Pi sinh
3]

Input interpretation:

G 1 sinhz[;—"}
67.8032+2x—— +— logl4 n
T o rtanhd) 6 BT 0.0864055 x sinh(3)

tanhix) is the hyperbolic tangent function

ainhix) is the hyperbolic sine function

logix is the natural logarithm
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Result:
69.6633...

69.6633...

Alternative representations:

4;rsinh2{5—”}
2m

0.0864055 r sinh(3)

67.8032 X b
x o S — 10
= 2rtanhi3) F 6 g

. afSmw
1 4 rsinh [—} 3
67.8032 + = log, 1
T8 g'[D.DEE4DSSn5111h[3} i
2xa|-1+
ST
'I-llﬁ
9 1 4 sinhz[;i}
678032 +—=% s n
T 9rtanh3) 6 B|0.0864055 x sinh(3)
. 2fam
1 4 rsinh [—} 3
67.8032 + - logia) lo 2
TE g“[a.0854055nsu1h[3} %
2rxl-1+ L
'I-!lls
9 1 4 sinhz[;—”}
e S g i
T Oxtanh3) 6  B|0.0864055 x sinh(3)
. 2f5m
1 4 rsinhs| == 7
67.8032 + - log(a) log,, [2,”} + il
6 0.0864055 xsinh(3) ) 2 ¢ cor(3+ 1)

Series representations:
: 2(5m
9 1 g[ 4 rsinh [;}

EZBOBT P — T
T oxtanh3) 6 °|0.0864055 x sinh(3)

1
36 +(1- Ek}znz

1 [14)
S —— 0.166667 [0.25 +406.819 Z
k=1 364{1-2 k| n2
: 215
46.2933 sinh [E} . 1 )
sinh(3) i 36+(1-2k7

46,2933 sinh”| 3y
(-1)%2 [- 1y —— 2
sinh{3})

log| -

Z: 3 (36 + % (1 -2k1)%) k2

7=1
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4;rsinh2[fﬂ}
2m
0.0864055 r sinh(3)

67.8032 1 L
) R — 10
E 2 rtanhi3) - &) B

46.2933 sinhz[ﬁ}
2
sinhi3)

0.166667|200.41 + 0.5 log|-

406.819 L[ 1)

[ 46.2933 sinhz{zi}]z o,
2k 4 log . (-1 q
= sinhi(3) =

46,2032 sinh? | 2| ]‘k
- 3

k
o0 =1y [_1+ sinh{3)
0.5 -
k=1 k

46,2033 sink2( 2]y %2
ginhi3)

c /
Z;‘ k- /

.-D’

[D.S + Y1 q”‘] for g
k=1

67.8032 % L
) R = 10
= 2 rtanhi3) - 3] B

4 sinhz[ﬂ}
2 i
0.0864055 xsinh(3)

0.166667 —5+4Dﬁ.8192‘ :

k=0

® 21 1, (—€?
[ﬁk+ _k[ (3 - Zn]l -

45,2933 sinhz[i}
2
sinh(3)

log| -

55

ke

A 21 Li (-2
z‘[ﬁk+ _k[ '][3—30]'&—
k

14ky 35 arEyvk
2L L g (%) 46,2033 sinh?( 2 2
i k_z -+ ! e ) ¥ &1 i kl
(—1y [ﬁkl + ! ][ + ) (3-2q)

@ 1+
J-"IIII[J‘Z [ﬁk+ : Ll;:‘[ J[E ZD]'] fon l_ t
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We insert the value 69.6633 in the Hawking radiation calculator as entropy (S) and
obtain the surface area 1.675666¢e-67

Thence, adding this result to the previous expression

: 2{amy
1 sinh [—J'|
% + = logl4n an

2 PR . -
2Zrtanhi3) 6 0.0864055 rsinh(3)

we obtain the generalized entropy (Sgen):

1.675666e-67+2Pi/(2Pi*tanh 3)+1/6 In[(((4Pi sinh*2(((5Pi)/(2Pi))) / (0.0864055Pi
sinh 3))))]

Input interpretation:
. ,r 1 sinh‘?[?}
1.675666  107°" +2+ ————— + = log|4- E
T ortanh@®) 6 P 0.0864055 x sinh(3)

tanh(x is the hyperbolic tangent function

sinhix) is the hyperbolic sine function

logixy is the natural logarithm

Result:
1.860105...

1.860105...

For this value correspond a mass and a radius of 1.270786e¢-8, 1.886929¢-35
respectively.

Inserting the above values and the temperature 1.227203e+11

Mass = 1.270786¢-8
Radius = 1.886929¢-35
Temperature = 1.227203e+11
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from the Ramanujan-Nardelli mock formula, we obtain:

sqrt[[[[1/(((((((4*1.962364415e+19)/(5%0.0864055°2)))* 1/(1.270786¢-8)* sqrt[[-
((((1.227203e+11 * 4*Pi*(1.886929¢-35)"3-(1.886929¢-35)"2))))) / ((6.67*10"-

I

Input interpretation:

4.1.962364415 - 10'° 1
5. 0.0864055° 1.270786 « 107"

!

/

\

[
| 1.227203 - 10" «4 x(1.886929 - 107*°)* —(1.886929 - 107°°)
\ 6.67 107

Result:
1.61732...

1.61732...

1/ sqrt[[[[1/(((((((4*1.962364415e+19)/(5%0.0864055"2)))*1/(1.270786e-8)* sqrt[[-
((((1.227203e+11 * 4*Pi*(1.886929¢-35)"3-(1.886929¢-35)"2))))) / ((6.67*10"-

I

Input interpretation:

L/ /141962364415 10" 1

/ \ / 5 - 0.0864055% 1.270786 - 107°
|
| 1.227203 - 10! ~4x(1.886929 - 107377 —(1.886929 . 1073%)
\ 6.67 - 10711

Result:

0.618306...

0.618306...
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Now, we have that:

The generalized entropy, including the island, is

(IJE’)-——I——]&gﬂ

For ¢, =1, a=3,b=2and c= 1, we obtain:
1/3+1/6 In((2+3)"2*1/3)

Input:
E El 24 l
3 6 Gg[[ i 3}

log(x) is the natural logarithm

Exact result:

11 25]
376 cg[3

Decimal approximation:
0.686710589366681842967712238254974929067285358452380998681...

0.686710589366681842967....

Property:
1 1

25
gt lng[—]is a transcendental number

Alternate forms:
1 ey 25

5 (241085

1 logi3) logi5)
3" 6 | 3

1
A (2 (1 +logi5) - log(3n

Alternative representations:
52
log, ()
6

1

om0 -
376 {[+}J 37
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gk ( (2 3}2} = s h
-+ - log| - = - + - log(a) log, | —
376 Blzg“” 3 g 508y
gty ( @ aﬂ L L2
L.1lepl _11 s
376 Bz’ 376 | 3

34k
1 1 1 1, 22 1‘”[‘2_2}
—+-lo [—[2 3}2}-—— —lo [—}——
38 g 376 =3 5&1 k
25 k{25 %
L T, [ 7 SF} 11 [arg( 3 -9)| logen) li[‘“ (5 - x
iz i PO T -
378 Slg T 37| @ 6 64 k
23
S [ @ 3}] - arg[?_zn]l [l]
e 376 2n il
..o
log(zo) 1 arg[z—;—z.:, | 1 = [—l}k[z_;_z.;. znk
= 0g(Zn) — <
6 6| 2 B20)~ & ), k
k=1
Integral representations:
L g laes?)- el [ lae
= — logl — = - = b
376 o3 7 3760 ¢
3 s
N N | O icosy (55 TP T(L +5)
—+—10g[—[2+3}]=——— ds for
3 b 3 3 12n Jhww Il -s)

Inserting this entropy value in the Hawking radiation calculator, we obtain:

Surface area: 1.651799e-69
Mass: 7.721303e-9

Radius: 1.146499¢-35
Temperature: 1.227203e+11
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Entropy: 0.686710589366681842967

Practically, we have a very low entropy value!
This result can also be expressed as follows:

0.68671058936668184.....

Input:
—-797 + 827 ¢ - 338 &°

117 - 1324 ¢ + 265 ¢°

Decimal approximation:
0.686710589366681843005715267802990503833913039596173167478...

0.686710589...

Property:
~-707 + 827 ¢ — 338 &2
117 - 1324 ¢ + 265 ¢°

15 a transcendental number

Alternate forms:
797 —827 & + 338 ¢°

~117 + 1324 ¢ - 265 ¢°

(B27 - 338Be)e - 797
117 + e (265 ¢ — 1324

797 - 827 ¢ + 338 ¢°
117 - 1324 ¢ + 265 &°
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Continued fraction:

1
1+ 1
9 1
*: 1
5+
” 1
T 1
1+
3 1
g 1
54+
1 1
* 1
1+
= 1
i 1
1+ I
1+ 1
1+
2 1
* 1
1+ I
44 I
3+ I
1+ I
B —————
3+ 1
4+ I
4+ I
1+ =
Alternative representation:
—797 +827 ¢ - 338¢%> -797 +827 exp(z) — 338 exp?(z) )
= ror
117-1324 ¢ +265¢° 117 - 1324 expiz) + 265 exp?(z)
Series representations:
Ek
_797 + 827 ¢ — 338 o2 ~797 +827-338 5,
117-1324¢+265¢> 117, 1324 ¢ - 265 L3 2
k=0 k!
1 112
_797 + 827 & — 338 &2 797 -B27 5, + 33822, )

117-1324¢+265¢°  117-1324 %" La265(3" 1f

2
BBE—EE?Efﬂ‘%k +?9?[z;;j ﬂk]

-797 + 827 ¢ — 338 &° k!

117-1324 e+ 2656 0 (-1f w  (-1k Y2
265-1324 )" L +11?[ 2 k!]

45

n!is the factorial function



Furthermore, the result is very near to the following Rogers-Ramanujan expression

1/%erfc[‘/j ]z 0.6556795424

If we insert instead of 2, 2*0.937, we obtain:

sqrt((e*Pi)/2) erfe((sqrt (2*0.937)/2))

Input'
' em [\.’ 20,937 ]

— erfc

\l' 2
etfeix is the complementary error function

Result:
0.688204...
0.688204...

Alternative representations:

[em v 2. 0,937 v 1.874 ||I||?.FI'
J—Erfc— =|1-erf —
2 Y 2
[em v 2. 0,937 iy 1.B74 [em
\I—Erfc— =|1+ierfi ‘j—
2 2 2
[em v 2. 0,937 v 1.874 fem
\I—erch:erf ,m“ll—

Series representations:
[en [ v 20937

\j— erfc
o f}'*‘[

['&l'?—zzm (-1 2712k 7 g74 142 "‘]
k=0 (142 &) K!

ok =

Vo
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e v 20937
/ E Erfc[T]:

L[S ) [ b af ot )
= xp[m - ]J_ kzﬂ -
2 -1k 2712k T g74 12K o
V’;_zé (1+2k) k! Jr”' eERar a0
em [\'2 D.QBT]
| — erfe] ———— |=
2 2
1 arg{——x} \I{_ ‘j_ w (=1 2'1“'2'“!1'1,,2;:[“'?]
_;r EXplim E;T m —kdj 1+ 2kk!
k
3 [_l}k{% X} x_k{_%}k for R and 0

Integral representations:

e

2

9 (&7
F [ 2 D.93?] 2
— erfc =
2 2 e

Ko
Ju' 1.874

2

A dt

g je= ;
ex [v“z D.ga?] en 2 At sinft VI874)
V7 o |

[em f[‘u’? D.QBT] F)
— EITC =
2 2 2irvT

h

t

45 r[s}r{- +s)V1.874

i o4y )
ds torl
—i sy rl+s)
e
2 iwn ¥ TE9I(; +5)VIBT74 za
2inVr Jiss Il -s)
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Note that the result 0.688204 is very near to the value of generalized entropy
0.686710589366681842967....

From this above value of generalized entropy 0.686710589, we obtain

Mass = 7.721303e-9
Radius = 1.146499¢-35

Temperature = 1.227203e+11

And from the Ramanujan-Nardelli mock formula, we obtain:

sqrt[[[[1/(((((((4%1.962364415e+19)/(5*0.0864055°2)))*1/(7.721303e-9)* sqrt[[-
((((1.227203e+11 * 4*Pi*(1.146499¢-35)"3-(1.146499¢-35)2))))) / ((6.67*10"-

I

Input interpretation:

4.1.962364415 - 10'° 1
5. 0.0864055% 7.721303 - 107°

!

/

\

|
| 1.227203 - 10«4 x(1.146499 - 107*°)* —(1.146499 - 107°)
\ 6.67 107!

Result:
1.61732...

1.61732...
and:

1/sqrt[[[[1/((((((4%1.962364415¢+19)/(5%0.0864055"2)))* 1/(7.721303e-9)* sqrt[[-
((((1.227203e+11 * 4*Pi*(1.146499¢-35)"3-(1.146499¢-35)*2))))) / ((6.67*10"-

I
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Input interpretation:

L/l ] 41962364415 10 1

/ \ / 5 - 0.0864055° 7.721303 - 107°
|
I| 1.227203 - 10 47 (1.146499 - 1077 —(1.146499 . 107*°)
\ 6.67 - 1071

Result:

0.618306...

0.618306...

Now, we have that:

\

Sfermiom-(lr U R = 103:

[q ; ; i
2 cosh t, cosh ty, |cosh(t, — t3) — cosh{a + b
cosh

#
(3.7)
sinh a CDbh(M) (“4‘6”““5 J

{5.13)

S - ‘2| cosh(a + b) — cosh(t, —t
St (T U R) = s'mam([pl,Pg];_Elog( | cosh(a +b) (ta uJI) _

sinh a

ForB=2n, a=3,b=2andt,=8 t,=5and ¢ =1, we obtain:

1/3 In((((2(cosh8 cosh5) (cosh(8-5)-cosh(3+2)))))/((((sinh 3 cosh((3+2-8-5)/2)
cosh((3+2+8+5)/2))))))

Input:

1 1 2 icoshi8) cosh(5)) icoshi(8 - 5) - coshi3 + 27
= log
3 sinhi3) cash[ 3+2-8- 5}} cosh[ 3+2+8+ 5}}

cosh(x) is the hyperbolic cosine function
sinhix) is the hyperbolic sine function

logix is the natural logarithm
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Exact result:

1
3 ilogi-2 (cosh(3) - cosh(5)) cosh(5) coshi(8) csch(3) sechi4) sech(9)) +im)

cschix is the hyperbolic cosecant function

sechixi is the hyperbolic secant function

Decimal approximation:

0.840863374327682627143532208812886523171519615427360533536... +
1.0471975511965977461542144610931676280657231331250352736... i

Polar coordinates:
r = 1.34866 (radius), @ =50.9386° (angle

1.34866

Alternate forms:

1

= ilog(2 coshi5) (coshi5) - cosh(3)) coshiB) csch(3) sech(4) sech(9) +im)

1

g ir — i log(-2 (cosh(3) - cosh(5)) coshi5) coshiB) csch(3) sechi4) sech(9))

1
5 logi-2 (coshi3) - coshi5) cosh(5) cosh(8) ecsch(3) sech(4) sech(9) + %r

Alternative representations:

1
- lo
3 g

2 (cosh(8) cosh(5)) (cosh(8 - 5) — cosh(3 + 2))
sinh(3) cnsh{% (3+2-8- 5}} cnsh[il (3+2+8+ 5}}

1 1 [2 icoshi3) - cnsh[E}}cash[S}cash[E}]

= log, :

3 g coshi—4) coshi9) sinh(3)

- lo
3 g

2 (coshi8) coshi(5)) icosh(8 — 5) — cosh(3 + 2y
sinh(3) cnsh{% (3+2-8- 5}} cnsh[il 3+2+8+ 5}}
2 (cosh(3) - coshi(5)) coshi(5) cash[E}J
coshi—4) coshi9} sinh(3)

1
. log(a) lngﬂ[

1
-1
3

2 (coshi8) coshi5)) icosh(8 —5) - cosh(3 + 2y ]
: 1 j 1 N
sinhi3) cnsh[E (3+2-8- 5]-} cnsh[E (3+2+8+ S}j

1 1 [2 icos(—3 i) —cos(-5 i) cos(-5 i) cos(—8 1}]
~ log
3

1 1, 3
5 cos(4 i) cos(-9 :}[—r—3 +e }
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Series representation:

1 1 2 icosh(8) coshi5)) (cosh(8 - 5) - cosh(3 + 2n
= log

3 sinhi(3) cnsh[é (3+2-8- 5}} cash[El (3+2+8+ 5}} -

im 1

e log(-1 - 2 (coshi(3) - coshi(5)) cosh(5) cosh(8) cschi(3) sechi4) sech(9)) -

1 }k
i [ -1-2 (coshi3j-coshi5 coshiS ) coshi8) cachi3 1 sechi4 ) sechi@)
k

L=

k=

-

Integral representations:

1
- lo
3 g

2 (cosh(8) coshi5) (cosh(8 - 5) - cosh(3 + 2n ]

sinh(3) cnsh{i (3+2-8- 5}} cash[i (3+2+8+ 5}}
ir 1 J‘—Z {cosh{3)-coshi5)icoshi5) coshi8 ) cachi3 ) sechid ) sachioy 1 gt
A i
3 3.4 t

- lo
3 g

2 (coshi8) cosh(5)) icoshi(8 — 51— cosh(3 + 2) ]

sinh(3) cnsh{% (3+2-8- 5}} cnsh[gl (3+2+8+ 5}}

im i i ca 4y 1 3

———J F(—sy Il +5)

3 E.FT —J'N+:r r[l—s}

(-1 - 2 (cosh(3) - coshi5)) cosh(5) cosh(8) cschi3) sechi4) sech(9)~*
ds ftor -1 0

We have that:

8*(((1/3 In((((2(cosh8 cosh5) (cosh(8-5)-cosh(3+2)))))/((((sinh 3 cosh((3+2-8-5)/2)
cosh((3+2+8+5)2))))))) 16

Input:
16
5 1 1 2 (cosh(8) coshi5) (cosh(8 - 5) - cosh(3 + 2n
o 10F " ;
3 sinhi(3) cnsh{% (3+2-8- 5}} cnsh[il (3+2+8+ 5}]

coshix) is the hyperbolic cosine function

ainhix) is the hyperbolic sine function

logixy is the natural logarithm
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Exact result:
8 (logi-2 (coshi3) - coshi5)) cosh(5) coshi8) csch(3) sechi4) sechi9)) + e

43046721

cschix is the hyperbolic cosecant function

sechix) is the hyperbolic secant function

Decimal approximation:

- 83.824214837761897634075953385479942107959074931812014999 . +
054.71737063413632987588750442525000930592145279690083453.. .+

Polar coordinates:
r =958.39 (radius), 8= 95.0177 (angle

958.39

Alternate forms:
8 (v — i log(~2 (cosh(3) - cosh(5)) cosh(5) cosh(8) csch(3) sech(4) sech(9))'®

43046721

1

43046721
8 (i 7 + log(sechi4y + logisech(9) + logi-2 (cosh(3) - cosh(51) + logicosh(5)) +
log(cosh(8)) + logicsch(3)'®

() E)E (ECM ) )°
8[103[— { 3_!}_3]{!.%4-!.4]{:?4-!9] ]+!}T]

43046721

Alternative representations:

16
2 [1 1 2 (coshiB) cosh(5)) icoshi(8 — 5y - coshi3 + 2) ]]

3 sinhi3) cosh[% (3+2-8-— 5}} cosh[El (3+24+8+ 5}}
. [1 1 [2 icosh(3) - cosh(5)) coshi5) cnsh[ﬂ}Dlﬁ'

- log,

3 Be coshi—4) cosh(9) sinh(3)

16
2 1 1 2 (coshiB) cosh(5)) icoshi(8 — 5y - coshi3 + 2)
3 sinh(3) cosh[% (3+2-8-— 5}} cosh[El (3+24+8+ 5}}

2 coshi(3) - coshi(5) coshi(5) cnsh[ﬂ}Dlﬁ'

coshi—4) cosh(9) sinh(3)

1
8 [E logia) lngﬂ[
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1
8 [— log

16
2 {cosh(8)cosh(5)) (coshi8 - 51— coshi3 + 21 ]]
3

sinh(3) cush[% 3+2-8- 5}} cush[El 3+2+8+ 5}}

164
1 2(cos{-3 1) - cos(-5 ) cos(-5 i) cos(—8 i)
8 3 log

1 2 e
; cosédicos-90 (-5 +¢)

Series representation:

16
" [1 1 [ 2 (cosh(8) coshi5) (cosh(8 - 5) - cosh(3 + 2§ ]] 1
= log

3 sinh[E}cush[zl [3+2—8—5}}cnsh[51 [3+2+8+5}} 43046721

B |im +logi-1 - 2 (coshi(3) - coshi5) coshi5) cosh(8) cschi3) sechi(4) sech(9) -

1 kw16
i [_ -1-2 jcoshi3)-cosh{5 ) cosh{5 ) cosh{8) cechi3) sschid ) sechi@) }
K

k=1

From the result, we obtain:
(-83.824214837 + 954.7173706341)-211 +(1/golden ratio)i

Input interpretation:
1
(—83.824214837 + 954.717370634 1) - 21 i + ; i

iizthe imaginary unit

# iz the golden ratio

Result:
- 83.824214837 +
034.335404623... i

Polar coordinates:
r = 938.08802749 (radius), # = 95.1265851558° (angle

)

938.08802749 result practically equal to the proton mass in MeV

Alternative representations:

(—83.8242148370000 + 954.7173706340000 - 21 + i -

—83.8242148370000 + 933.7173706340000 i + 1—
2 sini54 %)
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(—83.8242148370000 + 954.7173706340000 5 - 21 + é -

—83.8242148370000 +933.71737063400006 + - ———
2 cosi216%

(—B3.8242148370000 + 954.7173706340000) - 21 + =
)

—83.8242148370000 +933.7173706340000¢ + - ———
2 sin(BBG °)

1/3 In((2*cosh(3+2)-cosh(8-5))/((sinh 3)))

Input:

1 2 cosh(3 + 2)-cosh(8 - 5)
- lng[ , J
3 sinhi(3)

cosh(x) is the hyperbolic cosine function
sinhix) is the hyperbolic sine function
log(x) is the natural logarithm
Exact result:

1
5 log((2 cosh(5) - cosh(3) csch(3p

cachix) is the hyperbolic cosecant function

Decimal approximation:
0.875143957033453614479519096149462979703497629170650583036...

0.875143957...

Alternate forms:
1
- log(2 cosh(5) csch(3) - coth(3))

1
3 {log(2 cosh(5) - cosh(3) + logicschi3)

[—2 —lng’[rﬁ - 1}+ log(2 el el +2¢=m}}

a | —

cothix) is the hyperbolic cotangent function
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Alternative representations:
1 1 [2 cosh(3 + 2) - cosh(8 - 5}] 1 [—ccsh[B} +2 cnsh[S}J

— lo —ri ].D .
g sinh(3) g e sinh(3)

1 2 cosh(3 +2) - cosh(8 -5 1
lcg[ ] —

—coshi3) + 2 coshi5)
— = lng[mlagﬁ[ J

3 sinh(3) sinh(3)
S RS- | R
1 2coshi3+2)-cosh(8-5)y 1 5 g [‘ 37 )+e
- lag[ , ]: — log
3 sinh(3) i [_ L+
24 2

Series representations:

1 2 cosh(3 + 2) - cosh(8 - 5)

- lcg[ , ]:
sinh(3)

3

mll—-

1 1k
1 — [1 thi3)-2 cashis) hf31}
= log(—1 - coth(3) + 2 cosh(5) cschi3)y - L = S

1 2cosh(3+2)-cosh(8-5)
B lug[ J:

1 { +eoth 3)=2 EDEI'I 5 r_'s.l:h-' ;] -:
i : : :

3 k

1
2 logi-1 +(—cosh(3) + 2 cosh(5)) csch(3) -
=1

Integral representations:

1 2coshi3 +2)-coshi8 -5 1 -cothi3)+2 cosh{S)cschiz) 1
- lcg[ , ]: - f —dt
3 sinh(3) 3 £
1 2 coshi3 + 2)-coshiB -5
B lcg[ , J -
3 sinh(3)
i [‘Ixmr (-1 - coth(3) + 2 cosh(5) csch(3)) ™ -s)* I'(1 + 5) 2
e s for
br Jiwey [(1-s)

Note that the result 0.875143957... is very near to the following second 7™ order
Ramanujan mock theta function value:

(((((0.449329) / (1-0.449329) + (0.449329Y4 / ((1-0.449329/2)(1-0.449329/3)))) +
((((0.449329)°9 / ((1-0.449329/3)(1-0.449329/4)(1-0.449329/5))))
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Input interpretation:

0.449329 0.449320%
- -
1-0.449329  (1-0.4493297)(1 - 0.449329%)
0.449329°

(1-0.449329%)(1 - 0.449329%)(1 - 0.449329°)

Result:
0.8730077007902970689383790621206259A5241700531051591249067...
0.8730077...

We have also:

1/6*11*(((1/3 In((2*cosh(3+2)-cosh(8-5))/((sinh 3))))))+(11+3)/10"3

Input:

1 1 2 cosh(3 +2)-cosh(B -5 11+3
-=11 [— lug( , ]] +

6 3 sinhi(3) 10°

cosh(x) is the hyperbolic cosine function

sinhix) is the hyperbolic sine function

logix is the natural logarithm

Exact result:

7 11
—— + — logi(2 coshi5) - cosh(3) cschi3
500 - 18 il (o) [3) (3]}

cachix) is the hyperbolic cosecant function

Decimal approximation:
1.618430587894664959879118342940682129456412320146192735566...

1.6184305878... result that is a very good approximation to the value of the golden
ratio 1,618033988749...

Alternate forms:
7 11

—— + — log(2 coshi5) cschi3) - cothi3)
500 - 18 g0 [ (3) (3))
63 + 2750 logii2 coshi5) - cosh(3)) cschi3y

4500

7 11
R (log(2 cosh(5) - cosh(3)) + log(csch(3)
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cothix) is the hyperbolic cotangent function

Alternative representations:

2 cosh{342)—cosh{8-5) —cosh(342 coshis)
lllng[ ginh{3) i 11+3 _ 11103’"[ ginhi3) }+ E
3«6 108 3«6 107
2 cosh{3+42)-cosh{8-5) —cosh{2)42 coshi5)
11 lﬂg[ zinh{3) 11+3 kL lug[ﬂ} 108-&[ sinhi{3) } 14
+ = 3
3 x5 10° 3.6 10°
1 1o d
af £S5
2 cosh{342)-coshi{B-5) 1(.1 .3
11log[2==EER) g L3 (-5 14
3.6 ! 10° 36 " 10°
Series representations:
2coshi{3+42)-cosh{8-5)
g e e ) 1143 _
3«6 108
o ; f
7 11 11 = 1+cothi3)-2 coshi{Sicsch{3)
— + — log(-1 - coth(3) + 2 cosh(5) cschi3)) - —
500 18 ¢ : } LT sz k
2coshi3+2)-cosh{8-5)
M g i) 1143 _
3 x5 108
o 1 f
s 11 11 — 14cothi3)-2 cosh{5)cachi3)
— + — log(-1 +(—cosh(3) + 2 coshi5p cschi3) - —
500 18 2T & } ? 18%41 k
Integral representations:
2ecoshi3+42)—cosh{8-5)
11 IDE‘-[ sinh{2) 11+3 7 11 -cothi3)+2 coshiS)eschizy 1
36 T 0® 500 18.h "
2coshi3+2)-cosh{8-5)
o e e ) 1143 7
3 x5 102 500
11 Ju'my (-1 - coth(3) + 2 cosh(5) csch(3) ™ I'(-s)° I'(1 ”}d 1 .
— s for -1 0
3'5}T —f sady r[l—.ﬁ}
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2 cosh{34+2)—cosh{8-5)
Wlagl== ) 1143

36 +1|:;|3

500 367 Jiwe rl—s)

7 11 I'J'N+}‘ (-1 + (—cosh(3) + 2 cosh(5)) csch(3))™* I'(=5)° (1 + s)

ds tol

From the inversion of previous expression, we obtain:

1/(((1/3 In((2*cosh(3+2)-cosh(8-5))/((sinh 3))))))

Input:
1
1 lo [2 L‘DE]'I'B-I:Z]—L‘DE]‘II:S—E:I}
3 sinh{3)

Exact result:
3

logi(2 coshi5) - coshi(3)) cschi3)

Decimal approximation:

coshix) is the hyperbolic cosine function

ainhix) is the hyperbolic sine function

logix) is the natural logarithm

cachix) is the hyperbolic cosecant function

1.142669148273366397519468167771273089986708880034033515463...

1.14266914...

Alternate forms:
3

logi2 coshi5) eschi3) - coth(3y

3
logi2 cosh(5) - cosh(3)) + log(cschi3y

3

Ie]
2 + 10 !—_1
E'{Z—rE —rg +2 :'1':'
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Alternative representations:

1 1
1 1 {2 cosh{3+2)-cosh{8-5)} 1 [ —cosh{3+2 cosh{5)
= 10 = 10 il e
2 4 sinh{3) } 3 Ee zinhi{3)
1 1
1 1 {2 cosh{3+2)-cosh{8-5)} 1 —cosh{3+2 cosh{5)
= 10 = 10 a 10 [—
3 OB sinh{3) } 3 gla} l0gq sinhi3)
1 1
1 ] {2cu5h-:3+2;l—cn:ush-:8—5] 2 1171 3.5
3 sinhi3) } ! Lol € 2 { e ]
g8 1 {_L s ]
2 b |

Series representations:
1

1 2 coshi3+2)-coshiB-51

3 lo { ainhi3) }

. f

{ 1 +ooth(3)-2 cosh(5 ) csch(3)/
k

logi-1 - coth(3) + 2 cosh(5) csch(3)) - Z:Ll

1
1 lo {2cnsh-:3+2]—cu:5hn:8—5]} A
3 sinthi2)

2 f

l: 1 +ooth({3)-2 cosh{5 ) cschi{ 3}/

logi—1 + (—cosh(3) + 2 coshi5}) esch(3)) - Z:zl

k
Integral representations:

1 3
1 1 {2 coshi3+42)—cosh{B-5)  [-coth{3+2 cosh{Siecschiz) 1
- lo dt
3 OF =imh{3) } J 1

1 Binm
1 lo [2 cosh(342)-coshi8-5) | J"I' ooty {=1-coth(3)+2 coshis) cschi3))~* F{-s)% [{14s) ds
3 Eiﬂ]'llig] -5 aa+y I{1-s)

rlli I 4]
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Note that the result 1.1426691482733... is almost equal to the following first 5" order
Ramanujan mock theta function value:

((((1+(0.449329)"2/(1+0.449329) + (0.449329)"6 /
((14+0.449329)+(1+0.4493292)))) + ((((0.449329)*12 /
((1+0.449329)(1+0.449329/2)(1+0.449329"3))))

Input interpretation:
0.449329* 0.449329°

+ + +
1+0.449329 (14 0.449329) + (1 + 0.4493297)
0.449329"

(1 +0.449329) (1 + 0.4493297) (1 + 0.449329%)

Result:
1.1424432422013809040979176354889463283837973613209623320093...
f(q) = 1.1424432422...

We have also:

1/10727(((1+1/sqrt(((1/(((1/3 In((2*cosh(3+2)-cosh(8-5))/((sinh
3IMIMMMNN2P))))+(13+2)/1073)))

Input:
1 1 1 13 +2
+ +
1027 Y 10°
1
1 [ 2 ooshi{ 342 )—oosh{B-5)
‘\ 3108 sinh(3) |]Z

coshix) is the hyperbolic cosine function

ainhix) is the hyperbolic sine function

logix is the natural logarithm

Exact result:

203 (1 L
ek [3 logi(2 cosh(5) cnsh[Bﬂcsch[En}

1000000000 000000000000000000

cschix is the hyperbolic cosecant function
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Decimal approximation:
1.6727144407468413501328914758068737665473280418445729... x 10727

1.672714440746...¥10™ result practically equal to the proton mass in kg

Alternate forms:

203 (1 i
o +[3 log(2 cash[E}csch[B}—cnth[B}}}

1000 000000000000 000000000000

203 + 200 {—; log((2 cosh(5) - cosh(3y) |t:5n::h[3]\]l}JT
200000000000000000000000000000

203 [% logii2 coshi5) - cosh(3) r:sm:h[B]l]l}JT
+
200000000000000000000000000000 1000000 000000000000000000 000

cothix) is the hyperbolic cotangent function

Alternative representations:

15 1
L 1 + 22 1+ 54
ae 10

2m
1
(3142 (5]
[J:_;ID::-{ —coeh({3)42 cosh(b ]1

1
J l]g,_ ID:{ 2 c\:\shn:3+2:l—c\:\shn:8—51-|

sinh{ 3) sinh{3)
1027 1027
1 1342 15 1
1+ + ]_|:|_3 1+ 103 +
2 2n
[ 1 1
1 2 cosh{342)—cosh{8-5) 1 —cosh ({342 cosh{b)
log logla) log
3 o] sinh(3) | 3 10x(@) loza sinh(3) |
1027 7 1027
. 1
10 27
1 1342
1+ + _+3 1
o 10
: %Iog —cos(—3 i)42 cos(=5 i)
1 2 oosh{342)-cosh{8-5) l{_.l_ 3
Lo i
3 1ol sinh(3) ] \ al" 3 ]
1027 = 1027
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Series representations:
1+ : r
2 10

1
1 ID-'I: 2 cash-:3+21—c\:\sh-:8—5:l-|
3. sinh{ 3} !

203
= +
1027 200000000 000000000000 000000000

1 =7 f
" [lng[—l —coth(3) + 2 cosh(5) csch(3)) - il znfhm&hm

1000 000000000000000000 000000

14+ 1 ¥ 13-!-32
2 10

1
1 ID-'I: 2 cash-:3+21—c\:\sh-:8—5:l-|
3. sinh{ 3} !

203
= +
1027 200000000 000000000000 000000 000

1 = 9
3" [lng[—l +(—cosh(3) + 2 cosh(5) esch(3n - &, Lt E?hﬁslﬁchm

1000 000000000000000000 000000

Integral representations:
1+ 1 s
2 10%

1
1 Icwl} 2 c\:ﬁh-:3+21—mshn:8—5:l-|
3" sinhi 3} /

1D2T
- | {—cothi3)42 coshiS)cachi3) 1 2k
203 37 (L 4t

EDDDDDDDDGGDDDDDDDDDDDDDDDDDDD+ 1000000000000000000000000000

1+ : FRR e
G0 Codms
1
1 I "': 2-3:5h-:3+21—0:\5h-:8—5:|-|
g sinhi3) - 203
= +
10%7 200000000 000000000000 000000 000
27271 (3 oy [_1 J']'{xj+]r {=1-coth{3)+2 coshi5) esch{3)i~* T{-s)® [{1+s) '_“]”
i ooty [il-s)

7450580596923 828 125
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Conclusions

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 m, ¢, 1/d, the Fibonacci and Lucas numbers, linked to the
golden ratio, that play a fundamental role in the development, and therefore, in the
final results of the analyzed expressions.
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