On the various Ramanujan equations (mock theta functions and taxicab
numbers) linked to some sectors of String Theory (black branes) and Black Hole
Physics: Further new possible mathematical connections VII.

Michele Nardelli', Antonio Nardelli

Abstract

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

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

From:

arXiv:1008.3801v2 [hep-th] 3 Apr 2012
Black Hole Microstate Counting and its Macroscopic Counterpart
Ipsita Mandal and Ashoke Sen



Since the right-moving modes are frozen into their ground state, the contribution to the par-
tition function from the KK-monopole dynamies, after separating out the contribution from

fermion zero modes which go into the helicity trace, is equal to that of 24 left-moving bosons [17]:

Ik = e H {(1 18 ﬁ\ﬂm'm]-g.ri |

n=1

g~ tmi

The overall factor of 1s a reflection of the fact that the ground state of the Kaluza-Klemn

monopole carries a net momentum of 1 along S,

From

P == ._.—_ ic H{ EPm.sr ']'-1} .

n=1

we obtain:
exp(-2P1) product (((1-exp(2Pi*n))*-24)), n=1 to 1/12

Input interpretation:

12
expi—2 )
! I 3 exp[E;rn}}

Result:

=T 0.00186744

1 + exp(-2P1) (((product (((1-exp(2Pi*n))"-24)), n=1 to 1/12)))

Input interpretation:

1
1 +expi- 2}1’}'1
az1 (1 —exp(2 m ny**

Result:

1+e 2" =~ 1.00187

Alternate form:
1[“_2 i [1 + 1[“2 ”}

(-2 1) (1 + M2 1))



Input:

P (1 +P2’T]

Decimal approximation:

1.001867442731707988814430212934827030393422805002475317199. ..

1.00186744273.... result practically equal to the following Rogers-Ramanujan
continued fraction:

2z
s -2z
\/LT Sl ~1.0018674362
5 — €
o9 b
I+ e
I+..
Property:

¢ " (1+¢"")is a transcendental number

Alternate form:

=27
l+e™ "

Alternative representations:

g o (1+ fzn] R [l + Fgm-}

=2r 27 ~2ilogi-1)} 2ilogl-1)
£ T[1+F T]:[l+r e '}F‘Dg

e 2" (1+6*") = exp?"(z) (1 +exp’"(z)) for

Series representations:

-3 2 8 (-1 f{142k)
¢ (Ll+e")=14+g D |

) ) o 1 -2
_‘I'I' .I-r £]
£ (1+e ]:1+[kZ‘E]
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w  (=1F
k=0 k!

e 2" (1 +¢=2”} =1+

n! is the factorial function

Integral representations:
Laf 2
c_zn[1+¢=2”]-= leeg th VI A&

a1V 142 @
f_2"[1+f2n]-= l+e b /

= w0 ({142
e 2T (1+6*") = I e B

The dynamics of the D1-D5 center of mass motion in the KK monopole background 1s
described by a supersymmetric sigma model with Taub-NUT space as the target space. DBy

taking the size of the Taub-NUT space to be large, we can take the oscillator modes to be those
of a free field theory, but the zero mode dynamics is described by a supersymmetric quantum
mechanics problem. The contribution is found to be [17]
o0
Zr:"'M — E.—Q'.TI"E']! H {“ o E!E?TI"H{}'}-'I (‘1 L e??’.’fﬂﬂ'—e—?ﬁ'ﬁl")—'l (1 - E‘_?E:fucr—ﬁ?rf-v}—ﬁ} ﬂ—i".T'E'L‘ [:l . E—QTi't-‘) —2 .
n=1 jo
(2.6)
From

oo
Z(..,‘” — E—Eﬂ'iu H {l:l o EQTr:'ﬂfr'}-l (l - {#m’no’-i—').ﬂ'f:')—'l (1 - Ei‘.—-r'rw—Q'.'rn'.}—Q} e—'}:mhr (l o E—E.—-r'.r"J _2.

n—1

we obtain:

exp(-2Pi) product ((((1-exp(2P1*n))*4)(1-exp(2Pi1*n+2P1))"-2 (1-exp(2P1*n-2P1))"*-2
N *(((exp(-2P1) ((1-exp(-2P1))"-2)))), n=1 to 1/12

Input interpretation:
1

12 4
(1-expi2mny expi—2m
EXpi—2 m) H . 5 7
nel (1 —exp2an+2m) (1 -exp2an-2m) (1 -exp(-2m))

Result:



e 27 = 0.00186744
0.00186744 the similar result as above.

Now, we have that:

Now, typically all the fermion zero modes associated with the broken supersymmetries are
hair degrees of freedom, since we can generate these zero mode deformations by supersymmetry
transformation parameters which go to constant at infinity and vanish below a certain radius.
Thus the hair modes contain 2k fermion zero modes, and in order that the trace over these zero
modes do not make the whole trace vanish, we need an insertion of (2hy;,)* into the trace. In
other words. if we expand the (2hpor + 2hiair)* factor in a binomial expansion, then only the

(2hpqir )* term will contribute. This gives

1 Ohy
Bk'lmmg — F TT{(_l)ghhnr-'—uhhﬂ“—(zhhﬂfi'Jk} — Z Bﬂ:hm" Bk:hﬂ‘l‘!" . {3'30)

This can be expanded in the spirit of (3.27) as

Bumaero(@) =Y > {H Bﬂ:m(@f)} Brchair(QGrair; {@i}), (3.31)
n 131 Qg i=1
El 1 Gt Qpain=0

where now the vector @ no longer contains the angular momentum. A further simplification

follows from the fact that in four dimensions, only the hy,,. = 0 black holes are supersymmetric.



This 15 of course known to be true for a classical black hole, but more generally it follows
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horizon geometry, generate the full SU(1, I|2] supergroup which includes SU(2) as a symmetry
group. This implies a spherically symmetric horizon, and hence zero angular momentum since
the partition function on AdS; computes the entropy n a fixed angular momentum sector
Thus B{!‘.hm' = lem“} = deor ,

{microcanonical ensemble). and we can express (3.31) as
N, 7 i A9 ]

; - (2 .
Bk mno{Q L L 1 hor(g Jf Bﬁ. hair Qhuu 1 {Qi}j {332\]
n iQs} Qf.un i=1

"'1

f S (o R DS e LS B gl w Lol s SR T Bty cr
— F SUpPULS Y LI UL L biilllz.:, LHearies

OUI analysis i 3
in ) = 4 which preserves 4 out of 16 supersymmetries, 1.e., such a black hole configuration
breaks 12 supersymmetries. Thus the relevant helicity trace index is Bg. In these theories, the
contribution from multi-centered black holes 1s known to be exponentially suppressed [26,38, 48].
Furthermore, for single-centered black holes, often the only hair modes are the fermion zero

modes. In this case, Qpgr = 0. Furthermore, since for each pair of fermion zero modes

Tr{(—1)(2k)} = i, we have Bgpair = i° = —1. Thus
BG:much(Q — _dﬁm{Q {333)
We now, observe the following Table:
(Q%,P\Q.P | -2 0 1 2 3 4
(2,2) -209304 50064 25353 648 327 0
(2.4) 2023536 | 1127472 561576 50064 8376 548
(4,4) 16620544 | 32861184 18458000 3859456 561576 12800
(2.6) 15403728 | 16491600 8533821 1127472 130320 -15600
(4.,6) 53249700 | 632078672 | 392427528 | 110910300 | 18458000 | 1127472
(6.6) 2857656828 | 16193130552 | 11232685725 | 4173501828 | 920577636 | 110910300

Table 1: Some results for —Bg in heterotic string theory on T® for different values of @2, P2
and ). in a particular chamber of the moduli space. The boldfacad entries are for charges
for which only single centered black holes contribute to the index in the chamber in which O
is being computed.

We have that:

sqrt(16193130552)*1/1024+3-golden ratio




where 3 is a Lucas/Fibonacci number

Input:
- 1
16193130552
V1619 1024 ©

3-¢

# iz the golden ratio

Result:
24080 300
9 \( ——

i, N
=

Decimal approximation:
125.6517238353311888527974497519860818668268878273888752711...

125.651723... 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

Alternate forms:
2560 -512+'5 + 18+ 49978 798
1024

1 '
A [1230-25545 +9«I499?3?93]

1 | 240893
— |3|256 +3 M -256¢
256

Minimal polynomial:
17179860184 x* — 171798601840 x° 530015 206506496 x° +

2652223516 180480 x +4093 168 885 015329841

Series representations:
1
V16193130551 5", 16193130551+ [ 2 ]
\ 16193130552 k
+3-¢p=3-0+
1024 1024
1 1
- ‘," o ':'15193130551]k':'5]k
\ 16193130552 16193130551 T, =
+3-p=3-0p+ :
1024 1024




\ 16193130552
1024

sqrt(11232685725)*1/1024+21+1/golden ratio

+3-d=3-0+

IhoRes,_ 1,,16193130551°° -
o

%—s}r[ﬂ

where 21 is a Fibonacci number

Input:
\ 11232685725

1 1
+21+ -
4 ¢

Result:
1 54/440307429
- +21+
1024

Decimal approximation:

s the binormal coefficient

n!is the factorial function

11, i3 the Pochhammer symbaol (rising factoria

Tixyis the gamma function

Resf is a complex residus
=

# iz the golden ratio

125.1183908972920879317353013904024976519286756982389760058...

125.118390897... 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

Alternate forms:

20002 +512+5 +5+ 440307420

1024

(21504 +5vV 440307429 | ¢+ 1024

1024 ¢

f

20992 +,~( 5 [2 246799 289 + 1024+ 2246537145

1024

10



Minimal polynomial:
1099511627776 x* -90159953477632 x° — 20786 979543 187456 x° +
928 045602 168635392 x + 116437132 263409 241 161

Series representations:

1
v 11232685724 3, 11232685724~ [ 2 ]
v 11232685725 1 1 k
+2].+— = 21+ el
1024 ¢ P 1024
| TR A,
v 11232685725 1 ) V11232685724 yp, 112526887 2%
+21+-=21+-+ :
1024 P ¢ 1024
' i 11232685724 1(-2 —s|r
V11232685725 1 1 ZjoRes,. Ly (-3 —s)r®
- - =21+-+
S ¢ ¢ 2048 V7

sqrt(4173501828)*1/1024+55+8-1/golden ratio

where 55 and & are Fibonacci numbers

Input:

1 1
W 4173501828 +35+8- -
1024 i

# iz the golden ratio

Result:
1 v 1043375 457

-— +b3 +
512

Decimal approximation:
125.4704871766581176352802408275740625672451341561865540271...

125.47048717... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV
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Alternate forms:

L [32512 - 2565 +/1043375457 }

512
1 "
=3 [32512+ \I 1043703137 —512 4/ 5216877285

(-32256 -V 1043375457 )¢ +512
B 512 ¢

Minimal polynomial:
68 719476736 x* — 17454747090944 x” +1115363630120960 x° -
887373110444032 x - 1189963963 420991

Series representations:

i
V4173501827 zfﬂ41?350132?*[2 ]
V4173501828 1 1 k
+554+8--=63- -+
1024 & " 1024
1 1
VA173501827 T ':_41?351:11 sz?]k':_:T];.;
V4173501828 1 1 Zk-o T
+55+8--=63--+ '
1024 " " 1024
® R 4173501827 0(-1 —s|r
V4173501828 1 p ZioRes_ 1, (-2 -s)r®
+55+8--=63--+
1024 @ ¢ 2048 Vi

m i
5 the binormial coefficient
m

n'!is the factorial function

[y, i5 the Pochhammer symbol (rising factorial)

rix) is the gamma function

Res f is a complex residue
=3

sqrt(920577636)*1/1024+89+8-golden ratio

12



where 89 and 8 are Fibonacci numbers

Input:
\ 920577636

+89+8 -4

# iz the golden ratio

Result:
042841280

-+ 97
LA T

Decimal approximation:
125.0118706299150400412013717250526763361251656324507747572...

125.011870629... 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

Alternate forms:
08816 -512+5 + 18+ 2841289
1024

[-512¢+49554+ 9+ 2841289 ]

512
1 'I e
s 49408 + \f 230472089 - 4608 y 14206445

Minimal polynomial:
68 719476 736 x* — 26525718020096 x* + 3718 763932811264 x° —

223693203 767296000 x +48B6 797222 812876145

Series representations:

]

ol X R S

+ 920577635 I}, 9205776357 [

V920577636 o -
i b o 1024

1024
PE— (~smperazz) (2]
\ 920577636 ¥ 920577685 T T T
A B9 B =07 a4 :

1024 1024

13



e foRes,_1,;9205776357 M(-5 )T
———————— +89+8-4=97-¢+ =
1024 2048Vr

n
s the binermial coefficient
m

n!is the factorial function
[l 15 the Pochhammer symbol (rising factoria
Tix)is the gamma function

Resf is a complex residus
i

sqrt(110910300)*1/1024+89+21+Pi+golden ratio
where 21 is a Fibonacci number

Input:
4 110910300

1
B9 +21+wm
+89+2l+m+

# iz the golden ratio

Result:

541109103
¢+ 110+ ——— +n
512

Decimal approximation:
125.0441929693615576741489388044783609990542214612580634705...

125.04419296... 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:
541109103

55 +¢+misatranscendental number

-+

Alternate forms:
14



1 — P :
=5 [555?5 +2564/5 +54/ 1109103 +512;r]

o (5124 +5(11264 + 1109103 | + 512

512

221 +5 541100103
T el Gy T 1§
2 2 512

Series representations:

V110910299 ¥, 110910299* [

a1
e ——

v 110910300
—— +894+ 21474+ =110+ +m+

1024 1024
— V110910200 v I:_IIDQiDEQQ:rkI:_%]k
V110910300 110910299 3}, ¥
— +894+21 4+ =110+ +m + -

1024 1024

v 110910300

1024 +B0+2] 4+ =

TioRes,_1,.1109102997° (-

. :
=—%+_. 3 —.S}r[.i]'

110+ +m +

2048 v

s the binomial coefficient

n' s the factonal function
[aly is the Pochhammer symbol {nsing factoria
Iix) is the gamma functior

Resfis a complex residue
1!

With regard the following number 1127472 (see Table 1), from the formula of
coefficients of the 'Sth order' mock theta function ¥,(q): (A053261 OEIS Sequence)

sqrt(golden ratio) * exp(Pi*sqrt(n/15)) / (2*5°(1/4)*sqrt(n))
for n =486 +1/12, we obtain:

Input:

15



exefr | & (496 + 2

21@\/43&%

- 233

Vo

Exact result:

fl,-'ﬁ\l' 5833/5 T I 3a
‘\( 5833

- 233

ﬁ

Decimal approximation:

1.12747875672836137950859116784733361750836779507634539. .. x 10°

1127478.75672836137950859116784733361750836779507634539

Property:

Itu1_-':5.1.,-' 5833/5 34
5833

-233 + -
V5

Alternate forms:

| 3(5+V5) M5833/5
+ . .
[ ! U6V 583351 _ 5aq

\ 58330

i
J 3[14/5 | Q1658335

11666 - -233
V5
6 ; | 34 v
fhsxsmzﬁer =2 _23345
5833
V5

Series representations:

15 a transcendental number

16

# iz the golden ratio



- 2 12 34
-233&2; o +5

- , o
v exp[;r\(ﬁ[485+ﬁ ] " [_l}k{_l}k[ﬁ_zu}kzak
-233 =
k=0

a (1 (-2) (T —z:.}k 7 | & L (-2) @-2) " |

k=0

ot
1L 11

From the following number 561576 (see Table 1), we obtain:

sqrt(golden ratio) * exp(Pi*sqrt((447-1/3)/15)) / (2*5™(1/4)*sqrt((447-1/3)))+521+11
Input:

- exp[n\/'l—; (447 - ;}]

2‘»‘.@\/44?-%

+521+11

# iz the golden ratio

Exact result:

|:2 Vo7 :r:ll."IB 3d
£ \I &7

— +532
4 53

Decimal approximation:
561576.6147313838523797793225958367443790572829711970292728....

561576.61473...
Property:
fl:z v 67 :r]S I 3d
a7
532 + " is a transcendental number
4.5%

Alternate forms:

17



1 3 (267 TE
532+ m[5+£] = e

fie: 1 [1 " El} {“{2 ¥ a7 ”]I."IE
124

5324 -
4 5 534

1425760 + {5 | 402(1+vF) 2VE )3

2680

Series representations:

s Exp[n 1 (aa7- )

+521+11 =
2V5 447~ 1
(D (1), (B -z 55F
sazui =2 : o +5%% exp
T k!
ki 1y fz68 k(1 ok =k
N‘jgi[_l} [_z}kE: ZD} g | = (1) { z}kk[:r ol 2g f},
k=0 : k=0 '
: for not ((zgeR and —== < zp = 0))

k!

S V(D) (50 -
k=0

1 1
ﬁexp[;r - {44?—3}]
+521+11 =
25 447 - 1
&
arg( " - x) [} & (52 o (=),
5320 explin
2 k1
k=0
268
: arg(e — x o B
53“4exp[ur{ L }”EXPNEXP[!H [9 } \(';
2 2

o -1 [2_38 'x}k x [_El}k] s (-1 (¢ -xf x* {_é}k] /
/

k=0 k! k=0 k!
arg[% —x} 00 {—l}k[%—xkx'k [—é}k
10 explix
am k!
k=0

for (x e R and x
18



1
15

Ve exp[n (sa7- 1) J

+521+11 =
2v5 447 -1

[ 1 ]—1,:'2 Izug{ %—Zﬂ :|II."I¢2 Ir:II =1/2 lsug'{ %—zc, :|II."112 .IT:II
= ZD §

i

5320 [i ]“2 IEIJE{%_ZG :I.I'III‘ZI":'I zl.l'z Ialg{ %—ZU :||,"f'€2 JTJI
0
g

o V() (52 - =) =

k!

R
k=0 %o
k
12 (14|arg( 258z )f2m)|) & -1F {—%]k {2% - 20 | %"
Zn

k!

k=0

ki1 k _k
1 412 largig—zq W2 ) 1/2 [asgid-zg 12 7] w (—1) {—E]k{iﬁ—zn} n
%o 2 k1 /

%o k=i

o CIF (), (22 )

10 ) !

k=0 k)

n'!is the factonal function

[tln i3 the Pochhammer symbol (rising factorial)

K is the set of real numbers

argiz) is the complex argument

x| iz the floor function

iis the imaginary umt

19



1 1
ﬁexp[;r o {485+ 12}]
-233 =
2V5 [486+ L
k
arg22 ) o ¥ (2 (1)
-2330exp|irm +
2 k!
k=0
5833
; argig —x s s
534 Exp[ur {M” EXp ;rexp[m —} ]\l,;

o, R (32 o 4 () o, bt ()
k=0 k! iz K f
oo 2 ) 5 O
explim :
2 S k!
forixeRandx <=0

1
15

' Exp[;r {485 - é} ]

_233 =
2V% 486+ 1

833

n

. 5833 \/ : 5833 f
[iJ_hzlmg{ 12 z.:,lf-:Z:rJ] zn-l,-zlalg{ 12 _ZD]"HEMI —2330[_

1 ]1,-'2 Isug{ %—zﬁ. iz nJJ

n

—Zn}k Zﬁk

z,;f'E Iat _%"‘D ]f:‘z”hl R {_zl}k {

k=0
: 5833 _ )
1 (e ol e
0y
ki 1y (5883 __ k&
g {_E}k{ 180 zﬂ} Zo
k1

k=

k!

w (-1F (-2} -z z*

1/2 |ar gld—zg W2 m]
pty) Z

k=0 i)

o CIF(-3), (2 -]

10 Z 12

k=0 ki

20

£g33
180 3!]1."‘2 JT:I]]

]1,:'2 |argig—zq W2 7))

/
/

n'is the factonal function

[ty i3 the Pochhammer symbol (rising factorial)

K is the set of real numbers



argiz) is the complex argument

x| is the floor function

i is the imaginary unit

From the following number 18458000 (see Table 1), we obtain:

sqrt(golden ratio) * exp(P1*sqrt((659+1/2)/15)) /
(2*57N(1/4)*sqrt((659+1/2)))+64/2*2+64*2/5+233+89*2

Input:
exefey| % (659 1)

21‘@\/559+%

+64%2.2+64+2° 12334892

Vo

# iz the golden ratio

Exact result:

V131930 7 o
= ? +10651

V5 « 2638

Decimal approximation:
1.84580026450140175806036755360808822820952592284276619... x 107

18458002.6450140175806036755360808822820952592284276619

Property:

oV 1319/30 = L
10651 + 15 a transcendental number

Y5 V2638

Alternate forms:

10651 + E |I 5+v5 Y 1319/30 &
2\ 6595

21



15 f-.l' 131930 7

1319

2vE

10651 +

140486 690 +5°4 ,[ 1319 (1+V5) ¥ 131930 7

13190

Series representations:

Vo Exp[;r 1—15 {659 + é}

+64% ©2464.2° 12334892 =

21."'? 559+%

o, CIF(-3), (22 - aof 2

106510 ) = +578
£ k!
w (=1 [——1} [E—zu}kzak o (-1) [—l} (¢ —z0)" z5°
EXp JT\',Z_D Z = k?D : kk' a"lllll
k=0 ' k=0 -
CIR (L) (2222 g fF ok
10 i [ 2}‘& [kf ﬂ} i for rnot ((zgeR and —ea < zg = 0))

k=0

22



1 1
Vg Exp[;r E{559+5}]
2+64%x2° +233+89x2 =

+ 647
2¥5 559+%
1312 1310 |
arg -X (- 1]' —X x| -7
ll:IElSanaxp[z'fr 5 }]m { ,} { 2k E
2 Er k!
T
534 Exp[”ﬂa—rg{ip—x}” EXp ?TEXP[”T arg{ 9 x} ]\',_
in
s CDF (22 ok (1) ) o c1F g -xf xR (-2), /
k! b3 k! /
k=0 k=0
1319 k(1312 k k1
argl — -x|| = D" (/7 -x] x™|-=
IDEXP[E}T { . }]Z { : 1] { z}k
g s k!
forixeRandx <=0

1 1
Vo Exp[;r E{559+E}]
2+ 64%2° 12334892 =

+64%

21."? 559+%

] 1/2 Izug{ %'ZD 1‘,"‘2 Ir:II -1/2 lalg‘{ lg'zi-z.;,];.:z JT:II
Zq | !

)
Zn
Y2 |arg{ 2 |fzm| 12 )ar 122z )fi2m
1D551Cl[ ] I ] I.;. I # ] J
2
ki 1y j1319 K &k
. f<T) {_z_}k{T e 53/4 1 1“'215” 1319'3'3']”2”1
0 - exp|r =
k=0 : £
ki 1) {1319 _ ¥ -k
1211+Img{1:é‘° z.;.]a-:znnl] = (-1) [_z]k{ G ZU} o
k=0 k!
3 1 k -k
1 \U2lagld-zo V@M 350 eia-zg iz m) =1 {_E}k e =2a) X /
Ef %o Z ket /
%o k=00 :

o, 1 () (22 -n)

10 Z 7
k=0

n'is the factorial function

r symbol (rising factorial)

[@in i3 the Pochhamme

is the set of real numbers
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We have the following numbers: 561576,
the /n of the sum, we obtain:

In(561576 +1127472+18458000)

Input:
logi561576 + 1127472 + 18458 000)

Exact result:
logi(20 147 048)

Decimal approximation:

argiz) is the complex argument

x| is the floor function

1127472 and 18458000. If we perform

log(x) is the natural logarithm

16.81856833438391632600612474604179264771764108057694623422. .

16.818568334... result very near to the black hole entropy 16.8741

Property:

logi20 147 048) is a transcendental number

Alternate forms:
3 log(2) + log(2518 381)

3 log(2) + logi43) + log(58567)

Alternative representations:

logi561576 + 1127472 + 18458 000) = log,(20 147 048)

log(561576 + 1127472 + 18458 000) = logia) log, (20 147 048)

logi561576 + 1127472 + 18458 000) = -Li1(-20 147 047)
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Integral representations:

20147048 1
log(561576+ 1127472 + 18458000) = j E dt
1

P [icty 2014704775 [i—5¥ I(1 + 5)
log(561576 + 1127472 + 18458 000) = - — ds
2T =i o4y r{l — &)

for-1=v<0

Iixiis the gamma function

Now, we have that:

Applying the above procedure, first of all we find that, for large charges, —Bg(Q, P) is
positive [28] (1.e., Bg(Q, P) is negative). Furthermore [9,69]:

0 T - Q.P /Q?P?—(Q.P)? 5 s
In |Bg(Q, P)| = m/@Q2P? — (Q.P)2 — ¢ ( P [ZE ) -6 (Qﬂ.p?, Q.P) ‘

(2.17)

where

oln.m)=L2hnn+24lnng(n +in)+24lnng(—m +in). (2.18)

The first term, 7/ Q2P2? — (@ - P)2, is indeed the Bekenstein-Hawking entropy of the black

hole [70-72]. The macroscopic origin of the other terms will be discussed in §3.4.

If

The first term, wy/Q?>P? — (Q - P)2, is indeed the Bekenstein-Hawking entropy

25



If we can compute the Bg index for these dyons, we can use this to compute the By index of
any other dyon. This has not yet been done from first principles, but a guess has been made by
requiring that wall crossing is controlled by the residues at the poles of the partition function as
in the # = 1 case. In the domain of the moduli space where 2-centered black holes are absent,

the proposal for the Bg index for these dyons is [35]

S sBo(@itin, 1) (2.24)

slr

where Bﬁ(éhﬂ.,.f ) is the function defined in (2.12). An effective string model for arriving
at this result has been suggested in [37], but this has not been derived completely from

first principles. Note that for large charges, the contribution from the s > 1 terms grow as

E‘.KP(‘.‘T\/ Q?P2 — (Q - P)?/s) and hence are exponentially suppressed compared to the leading
s = 1 term. Thus the result for the index reduces to that for the r = 1 case up to exponentially

suppressed corrections.

Quantum entropy function has also been used to explain several other features of the mi-
croscopic formula. For example, we see from the microscopic formula (2.24) that for charge
vectors (@, P) with r(Q, P) > 1, there are additional contributions to the Bg index whose
leading term takes the form exp (WV”QQPQ — (@ - P)gfs)._ where s is a factor of r. It turns out

that precisely for r(), P) > 1, the functional integral for Z,,g, receives extra contribution from

saddle points obtained by taking a freely acting Z, quotient — for s{r — of the original near

horizon geometry. The leading semi-classical contribution from such a saddle point is given

by exp(Swatd/s) = exp (?r\/( P —=(g- PP/ s), precisely in agreement with the microscopic
results [86, 120].

For r = 1, the result for By for large charges takes the form of a sum of the contributions
from different poles. The leading asymptotic expansion comes from a specific pole and 1s given
by (2.15). It turns out that the contributions from the other poles have the leading term of
the form exp (?T\/QQ P?—(Q- P)i,fN), for N € Z, N > 1. On the other hand, Z44s, receives

contribution from, besides the original near horizon geometry, its Zy orbifolds which do not

change the boundary condition at infinity. The leading semiclassical contribution from these

saddle points is given by exp (ﬂ'\/ Q2P —(Q- P)? fN), precisely in correspondence with the

leading contribution from the subleading poles in the microscopic formula [46, 133].

Fors =2 and

2p2 _ 2
T/ @Q*P? — (Q.P)? _ 12.5664 , we obtain:
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exp(12.5664/2)

Input interpretation:
12.5664 J

2

exp[

Result:
535.500...

535.5...

From which:

1/(((exp(12.5664/2))))

Input interpretation:
1

EXP[ 12.'_;664 J|I

Result:
0.00186742. ..

0.00186742...

1+1/(((exp(12.5664/2))))

Input interpretation:
1+

Result:
1.001867415293908869111105449940828366850956810826248780193...

1.001867415293... result practically equal to the following Rogers-Ramanujan
continued fraction:

27



=1+ - ~1.0018674362
vols - L€ -
1+ © <
e—]l‘
1+
1+..

We have also:
(((exp(12.5664/2))))+13-1/golden ratio
where 13 is a Fibonacci number

Input interpretation:
12.5664 J o
+ 19 =

exp[

Result:
547.881...

# iz the golden ratio

547.881... result practically equal to the rest mass of Eta meson 547.862

And:
Pi*((((((exp(12.5664/2))))+13-1/golden ratio)))+7
where 7 1s a Lucas number

Input interpretation:
12.5664] o E] 7
i [EKP{ 2 + = P +

Result:
1728.22...

1728.22...

28

# iz the golden ratio



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

1/4((((exp(12.5664/2)))))+5+1/golden ratio
where 5 1s a Fibonacci number

Input interpretation:

1 [12.561.'54} 1
— exXp S e
4 2 I

# iz the golden ratio

Result:
139.493

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

1/4((((exp(12.5664/2)))))-7-golden ratio
where 7 1s a Lucas number

Input interpretation:
1 [12.5664} 7 4

— BX
4 > 2

#is the golden ratio

Result:
125.257...

125.257... result very near to the dilaton mass calculated as a type of Higgs boson:
125 GeV for T =0 and to the Higgs boson mass 125.18 GeV
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We have the following black holes entropies: 31.3460, 25.1327 and 18.7328

For 31.3460 for s =4, we obtain:
(((exp(31.3460/4))))-13
where 13 is a Fibonacci number

Input interpretation:
31.3460J i

exp[

Result:
2518.33...

2518.33... result practically equal to the rest mass of charmed Sigma baryon 2518.8

For 25.1327 and s = 4, we obtain:
(((exp(25.1327/4))))+13-1/golden ratio
where 13 1s a Fibonacci number

Input interpretation:
25. 132?] i L
i -

exp[

Result:
547 868...

547.868... result equal to the rest mass of Eta meson 547.862

For 18.7328 and s =4, we obtain:
(((exp(18.7328/4))))+13+5-1/golden ratio

where 13 and 5 are Fibonacci numbers

30
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Input interpretation:

(18.7328 1
exp[ +13+5- -
fir]
# iz the golden ratio
Result:
125497 ...

125.497... 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:

Deformed AdS4-Reissner-Nordstrom black branes and shear viscosity-to
entropy density ratio

A. J. Ferreira-Martins and P. Meert - CCNH, Universidade Federal do ABC -
UFABC, 09210-580, Santo Andr_e, Brazil.

R. da Rocha - CMCC, Federal University of ABC, 09210-580, Santo André, Brazil.

1/3
T 3(7+27Q* —3v3y/3+ 14Q7 +27Q7)
F=_5 4 — 4 7=
e 3 x 2173

- 1/3 (11)
(=7 —27Q2 + 3v3\/3+ 14Q% + 27Q)%)

ForQ = 5

-5+(3*271/3)/((((-7-
27*(sqrt5)"2+3sqrt3*((3+14*(sqrt5) 2+27*(sqrt5)"4))*1/2))))"1/3

Input:

3vZ
-5+

v

72 dE s 3T 34145 2+ 2747

Result:

| 2
3 |

3| —
\ 64561 -142

-5
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Decimal approximation:
2.826680556631321669743828843168103927910472089699916500289. ..

2.8266895566...

Alternate forms:
1| 4 —
: 34?1+34551 10

3
-5

| '
{fws&l _m
3
2

V

71+34 561 -5

Minimal polynomial:
8 x° + 240 x° + 3000 x* + 16166 x° + 17490 x* — 137550 x — 354979

1/(3*27M/3) 3%((((T+27*(sqrt5) 2-
3sqre3*((3+14%(sqrts) 2+27*(sqrt5)"4)) 1/2))) /3

Input:

| :
3#%2?{5 ~343 \13+1445 +274/5

1

Result:
:{I é (1426 «Jﬁ]

Decimal approximation:
0.19165190967988433005471328161448489506922654052549285051... +
0.33195084493316118677482541322388000947412737621486397362... «

Polar coordinates:
I = |:|.3333|:|4 racil

0.383304

f = 60°

11a
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Alternate forms:

|
{f?1-34551

I
[ 1

dgf—————
\ 71+3+4561

é ifl % [5 V561 - 142] + %n}? if% [5 V561 - 142’

Minimal polynomial:
x®-142x° -8

From

1 PR
|l -
\J = [142 545&1]
We obtain, in conclusion:

_5+(3%271/3)((((-7-
27%(sqrtS) 2-+3sqrt3*((3+14*(sqrt5)2-+27*(sqrt5) ) /2)))M/3 + (1/2 (142 - 6
sqrt(561)))N(1/3)

Input:

K T
54 ik +§(|%[142-5JE]

.'
{(—?—2?\.’?2+3\.f—*u"3+14\.f§2+2?v€4

Result:

(1 — ' 2
—5+‘5:f—[l42—l5w,"5l51] +3 4 —————
4 \ 64561 —142

Decimal approximation:

3.0183414663112060006985421247825888220796986392254093508... +
0.33195084493316118677482541322388000947412737621486397362...

Polar coordinates:
r = 3.03654 radius

3.03654

# = 6.27605° angle

3

Alternate forms:
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f f
é 2y 71-3+/561 +3{/71+3+/561 -10

—
-5+{f?1-3~i551 +

3
———
{134551 =T

| |
-5+{I?1-3«J5ﬁ1 +g ?J'?l+31.."561

Minimal polynomial:

64 x'% + 3840 x'' + 104448 x'° + 1622880 x° + 14941152 x% +
71247600 x” + 19612260 x® - 1547219 880 x° - 5388478 344 x* +
8017362 180 x° + 50760364284 x* — 55733 325 750 x + 28 192 464 639

SIH2(((-5 + (71 - 3 sqrt(561)N(1/3) + 3/(-71 + 3 sqrt(56 1)) (1/3)))) 4

Input:
4
f
3
5i+2 —5+€I?l—3#¢'55l B

|
{(—?1+3m‘ 561

iisthe imaginary unit

Decimal approximation:
153.975892311547103407579942189546291147048259566977514333... +
77.1413057632150552889245203696489650504075705513051014662. . i

Polar coordinates:
r=172.213 (radius #=26.6107° (ancle

172.213

Alternate forms:

| ) 4
[[-5{[3@5&1 e [3@551 -?1]2"3+3] +

| |
i3 ?J 25452017 - 1074585 v 561 ]JI,-"'I[?J 25452017 - 1074585 + 561
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root of 16777216 x** + 4159004737 536 x** +

499665378 767536 128 x*? + 38193020 663 338040131584 x°! +

2069659 396571609276 803448832 x*7 +

84169621 104039457 155412540 784 640 x'° +

2650285 945200125961 653009543520157696 x'8 +

66739298 662 107481 073684922809 475616604 160 x'7 +

1349430 672363206980 918 696 819 979 940 104 647 864 320 x5 +

22146790 126126216 326616210359 157331266 159378 053 120 x1° +

295432988 088229590804 363 169061 751859831 651697 811591 168 x'* +

3186582 847752497282 048249446 505671970361645001013120016 384

I‘lg +

27436165 727341768729 185 188 067 028028 926 721 695 461 252636 361 -
525776 x'? +

183640567 456 157559 637824698 948811071 771430 845 245482896920 -
082793216 x'! +

913746667 225448 206 348 053 073 960 627 232486 253 270 655 450 225 685 .
061694574 688 x1° +

3023190 263275185611431712369063326426074006 941059387369
415553417378 870240 x° +

5181202250 574597852407 285 088 484901091 092693 202877316239
275547 300870 558 518 000 x® -

3922013875 692230407593924133 173691 285421424 650457 387096 -
818428463478 910905044 160 x” +

1036418 642516406809 787941669 940797 120713397427912214008 .
098 654 762 272114972915 855576 x° -

124356712 495802469 102 608 302 154 687 777 185 625 625 846 497053498 -
540 643587 687633 046 656232 640 x° +

5869440 052997362975 788815 123851 697120320204 138454 746405 .
040503 382 467477053 649947991 272 x* +

5838363834587663435139060191551 045737977391 495057 107294~
009592041538 546483 714867042936 x® +

307123738869 334361713935253558 582 636257063467 121614943972
026755547887 051931 704581 690 888 x° +

229989402 369606184 102375626411 912287612 159836 251747430527
022757361 104851940 783 368 800 864 x +

3872843 706 896 294 769 247870972 202 206 706 322468 121536 968 710

194 209031377222 641985 750 770 270681
near ¥ = 153.976 + 77.1413 §
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1

[3 V561 - ?1]4"'3
R
_28008 + 1224+ 561 — 127800 71-3+/ 561 +5400+ 561 {'/ 71-3+/ 561 +

213 213
25550[?1-3 551] ~ 1080+ 561 [?1-3 551] -

S
23
1080{(3 561 —71 +2?u:m[3 561 -?1] +

2163 -1 (3v's61 - ?1]2"'3 1080 {/ 71 -3+ 561 [3\;“551 - ?1]2"'3 s

-

[1590-51}[3 561 - 71
120561 (3561 ~71)"" - 1000 {1' 71-3y561 (3561 -71)"

300(71 -3+ 561 ]2"'3 (3561 - ?1]‘“3 2¥1 [BH i ?1]3_.-3

+108 (1% [3 561 - :-'1]4"'3

-+

Minimal polynomial:
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16777216 x** + 4159004737536 x** + 409 665 378 767536 128 x°~ +

38193029 663338040131584 x°! + 2069659 396571 609 276 803 448 832x™ +

84 169621 104039457 155412540 784 640 x'° +

2659 285 945 200 125961653 009543 520 157696 x'# +

66 739 298 662 107481 073 684922 809 475616 604 160 x'7 +

1349430672 363206980918 696 810 979 949 104647 864 320 x'® +

22146790 126 126216326616 210359 157 331 266 159 378 053120 x'* +

295432 988 088229590804 363169061 751859831651697811591 168 x'* +

3186582 847752497 282 048 249 446 595 671 970 361 645 001013 120 016 384

x13 +

27436 165 727341 768 729 185 188 967 028 028 926 721 695 461252 636 361525 -
776 x'2 +

183640567 456 1575509 637824 698 948 811 071 771430 845 245482 896920082 -
793216 x'! +

913 746 667 225 448 206 348 053 073960 627 232 486 253 270 655450 225 685 061 -
694574688 x'° +

3023190263275185611431712 369063326426 074006 941059 387369415
553417378 870240 x° +

5181202 250574597852 407 285 088484901091 092693 202877316 239275 ",
547300870 558518000 x* -

3022013 875692230407593924 133173601 285421424 650457 387096818
428463478 910905 044 160 x” +

1036418 642516406 809 787 941 669 940797 120713 397 427912214008 098
654762272 114972915 855576 x° —

124356 712495 802469 102 608 302 154 687 777 185625 625 846 497953 498 549 -
643587687 633 046656232 640 x° +

5860440052 997362975788 815 123 851 607 120 320 204 138454 746 495 040 -
503382467 477053 649947991272 x* +

5838363834 587663435 139060191 551 045737977391 495057 107 294900 -
502041538 546483 714867042936 x° +

307123738869 334361713935 253558 582636 257063467 121614943 972926
755547887 951031 704581 690 888 x~ +

2200989402 369 606184 102375626411 912287612 159 836 251 747430527022 "
757361 104 851 940 783 368 809 864 x +

3872843 706 896294 769 247870972 202 206 706 322468 121536968 710194 "

209031377222 641985 759 770270 681

(-5 + (71 - 3 sqrt(56 1) N(1/3) + 3/(-71 + 3 sqrt(561))(1/3))))"6

Input:

A
-5+ﬂ?1-3ﬁ551+ r &
ﬁ-?1+3ﬁ551
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Decimal approximation:

620.625106997640121180908208522233696132720383199881606940... +
478.917627531455536558084857038651479113391141513486462090... ¢

Polar coordinates:
r=753.617 (radius : # = 37.6563° '
753.617

Alternate forms:

— : &
[-5{/3\@-?1 +$?[3ﬁ-?1]2"3+3] [5D45+213 551)

1
32

f
| |
[-5{{?1-3{5&1 +g {f'?1+3 561 ]

(5]
[3-5@/34% 7 +¥ 3 [3 561 -?1]2"'3]

[3 561 -?1f

Minimal polynomial:
68 719476 736 x* +567633915905310720 x'! +
2160677 962598543 096020992 x'” +
4671393394 963491210614 104129536 x° +
6148 898 522 199 886 782 304 9073225610921 024 x* +
4865803 814673900783 788 152662 016076839 256 064 x” +
2211370855 762502 658 821509 282 650529 989419 193 176 064 x° +
523855462 288 163692026271428514 905451527241 077 211256832 x° +
49QF??44D54D5399?352&&552??4D382?D9D5241895??5Dﬂ1344?139ﬂ?2
2
62123153 603401660773 824949502 007 220857869011 170914523 870729
472 x% 4
30916 707 687 137302 155 199 615240 776 591 097572 956 520 689 894 258 345
150064 x* +
345024 757 056 292 298 627519 836 719 061 236 423 050 874 776 419 028 275 190 .
808 x +

502109301 045626223 150567440844 222745512851012 964233904 277276
161

Expanded form:
38



_152217 + 243004 -1 + 14850 (-1)%3 + 7074+ 561 +

1350 -1 /561 8100 Y 71-3/561 —14148 ¥ -1 Y71 -3+ 561 -
1080[—1}2"'3{/?1—3\"55 ~4504/561 4 71-3 /561 -

36 -1 561 3 7134561 +7245(71-3 551]2"'3+

3600 ¥ -1 (71-3V/561 )" +36(-1%° (71-3/561 ] +

2/3 | 1
90 Y561 (71-3561 | -39888 5 - ———— -
~71+34/561
1
216 y/ 561 3! ——— 454004 71-3 561 3/_— -
\ -71+34/561 \ -71+34/561

2/3 1 1 &
1080[?1—3 551] fo—t = gl & |
_71+3 4 561 _71+3+/561

3
790 7200 486 3| 71 -3 561
¥

(-71+3 5|51]2 (-71+3 551]5"'3+[—?1+3 551]5"3

3
30375 972 ¥—1 24304 71-3+ 561

[—?1+3 551]4"'3+[-?1+3 5|51]4"'3 [—?1+3 5|51]4"'3

2/3
243[?1‘3 551] 50832 9720 ¥_1

413
[-?1+3 551]' ~71+34 561 -71+34/561

304561 81004 71-3y561  648V-1 3/ 71-3+ 561
+

+ i

-71+3+/561 -71+3+/561 -71+3+/561

2/3
1620 [?1—3 551] 46035 32400 V1

N 23 23
_71+34/ 561 [-?1+3 551] [-?1+3 551]

1620 v/ 561 212223 71-3+4/561 3240 V—1 3 71-3+/561

(-71+3 5|51]2"'3 (-71+3 5|51]2"'3 (-71+3 5|51]2"'3
544561 371-3+/561 oiien 4240 17

g
23
['?“3 5'51] {/-?1+3\f551 {/-?1+3 561

2/3 2/3
En N e ?0?4[?1-3 551]' 18 y 561 [?1-3 551]'

3 _71+34/561 \3.'-?1+3 561 \.'-?1+3 561

9%’-_1[-?1+3 551]' -225v’_[?1+3 561




(620.62510699764+ 478.917627531451)-(89+8+1/golden ratio)i

Input interpretation:
1
(620.62510699764 + 478.91762753145 1) - (39 +8+ ;]:

iizthe imaginary unit

# iz the golden ratio

Result:

620.62510699764... +
381.29959354270... &

Polar coordinates:

r = 728.39886289839 (radius), @ = 31.565729834770° (angle

728.39886289839

Alternative representations:

1
(620.625106997640000 +478.917627531450000 ) -« [89 +8+ —} -
@

1
520.625106997640000 + 478.917627531450000 ¢ — i [9? y — ]
2sini54 )

1
(620.625106997640000 +478.917627531450000 1) — s [89 +8+ ;} =

1
620.625106997640000 +478.917627531450000 i — i (9? + - —]
2cosi2167)

1
(620.625106997640000 +478.917627531450000 1) — [89 +8+ ;} =

1
6520.625106997540000 +478.917627531450000 5 — i {9? + - —]
2 sin(bo6 %)

2(620.62510699764+ 478.917627531451)+(233+13)i

Input interpretation:
2(620.62510699764 +478.91762753145 1) + (233 + 13)s

iizthe imaginary unit
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Result:

1241.2502139953... +
1203.8352550629.. &

Polar coordinates:
r=1729.1389230122 (radiu
1729.1389230122

, 8=44.123322285610° (angle

(1/golden ratio)+11i+(620.62510699764012118 + 478.9176275314555365580841)
Input interpretation:

1
- +11:+(620.62510699764012118 + 478.917627531455536558084 1)
@

# iz the golden ratio

iizthe imaginary unit

Result:

621.24314098639001603... +
480.91762753145553656... 1

Polar coordinates:
r="791.17780681000251535 (radiu # = 38.250012665184303426° (ancle

3

791.17780681000251535

Alternative representations:

1
— +11i+(620.625106007640121180000 +478.9176275314555365580840000 7 =
&

520.625106997640121180000 + 480,.0176275314555365580840000 1 + W
sin(>4 =)

1
; +11:+(620.625106997640121180000 +478.9176275314555365580840000 4 =

620.625106997640121180000 +

1
489.9176275314555365580840000 + -

2cos(216°)
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1
; +11:+(620.625106997640121180000 +478.9176275314555365580840000 4 =

620.625106997640121180000 +

1
489.9176275314555365580840000 + -

2 sinibbo =)

2((((((-5 + (71 - 3 sqrt(561)N(1/3) + 3/(-71 + 3 sqrt(561))~(1/3))))"6)))
Input:

3

|
2 -5&{?1-345&1 +—
|

{f' o iad 561

Decimal approximation:

1241.250213995280242361816417044467392265458766309976321388... +
057.835255062911073116169714077302958226782283026072924180... &

(1241.250213995280242+ 957.835255062911)-(521+199+123+76)

Input interpretation:
{1241.2502139905280242 + 957.83525506291 1) - (521 + 199 + 123 + 76)

iizthe imaginary unit
Result:

322.25021399528... +
057.83525506291... ;

Polar coordinates:
r = 1010.59070659760 (1o i
1010.59070659760

# = 71.405210212510° (angl:

L]

We have obtained the following results

791.17780681000251535, 1729.1389230122, 728.39886289839, 172.213 and

1010.59070659760. They are very near to the Ramanujan’s taxicab numbers
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Now,

a = /9 4+ 4207 + 81Q4,

2
E_i[ 6 ] (3_@12) (49)
4 _ 23 | 92/3 3—-@2)°
§ || 22 o + 2°/*%q | Q2|

1/

for xg = — [? 1+ 2702 — 3a) 3, where the § parameter

Q=15

-[(7+27%5-3*(((sqrt((9+42*5+81*(sqrt5)"4)))))*1/3

Input:
|

3| | L sty
3 T4 27 5-3\f9+42 5+814/5

Result:

f
-Qi 142 — 6/ 561

Decimal approximation:
-0.2414662752582372714040432256729578655768794622762060183 ... -
0.4182318570616786804799104904797754037388859214427377631... ¢

Polar coordinates:
T = D482933 racius : #8=-120° (angle
0.482933

Altlernate forms:
-{f 2 [?1 K 3{%]

_3 _ _
\/ 2[3«! 561 ?1]
of x5+284x3 —32 near x = —0.241466 — 0.418232 ;
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Minimal polynomial:
x® +284x° - 32

1/(APiY*(((6/(2-((27(7/3)/0.482933))+27(2/3)*0.482933))))"2 * ((3-5)/(3-5))

Input interpretation:

2
1 6 3_5
4mlg_ 278 9213 (489933 =5
0.482933
Result:
0.0487101...
0.0487101...

Alternative representations:

3 6
- (3-5) —
2-—23__ 52/3 g agz033 240.482033 - 2213 _ 202 _
0482033 : e 0482033

(3-5)4m 720°

[&] f
— (3-5) —
2273 o33 g 4pooas 240487033 2213272
0482033 : e 0482033

(3-5)4m 4ilogi-1)

& &

- (3-5) =

2273 _ 2213 452033 240.482033 - 2213 _ 20 _
0482933 ' Rt 0482933

(3-5)(4m 4cosH-1)

Series representations:

8 (3-5)
2.2 2213 g 452033
0482933 ' 0.0382568

(3-5)(4m Coe (-1F
k=0 142k
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[ 2713 ; ]Z (3-5)
B 4223 g aszo33 0.0765136

3-514mn
Z‘k 1 {Ekl
773 : (3-3)
2T 5213 g 4g2033
2-paszo3z ° 0.153027
3-514mn

27K 6450 k)
Zk_n:u 3kl

Integral representations:

L 7i3 : ]Z (3-5)
I LR 7.
PTG 0.482033 B 0.0765136
(3-5)(4m o[
% Jj 1+rE L

73 ; (3 -3}
209213 g 482033 6
2-pagz0o33 *° 0.038256/8

(3-54m ledt

[ L 7i3 : ]z (3 -5)
—_—t -2/3
2_0.482?33+2 0.482033 B G_D?65135
(3-514m - ‘G.usin-:r:l i
[

We note that:
34 * 1/(4P1)*(((6/(2-((2\(7/3)/0.482933))+2°(2/3)*0.482933))))"2 * ((3-5)/(3-5))
where 34 is a Fibonacci number

Input interpretation:
1 b6 3-5
34 —

4rlg_ 278 533 0482033
0.482933
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Result:
1.656142496884550761765915792394646393091799168324072087369...

1.656142496... result very near to the 14th root of the following Ramanujan’s class

invariant Q = (Gss/G1o1/5)° = 1164,2696 i.c. 1,65578...

Alternative representations:
34 - 3-5) 34 B :
2.—273 023 g agz033 240,482033 . 22/3_ 2713
0482933 _ o 0482033
4m(3-5) a 720 °
34 - 3-5 34 6 :
2.—27% _ 293 4 agaoas 240.482033 . 22/3_ 273
0482033 _ : 0482033
(4m)(3-5) a 4ilogi-1)
34 - (3-5) 34 6 :
223 5213 agze3a 240482033 22/3_ 21
0482033 _ o 0482033
4mi3-5) 4cosH(-1)

Series representations:

34| ———" ]Z][B 5)
Z'D_qszqsfzhg 0.482023 B 1.30073
4mi3-5) = -1k
k=0 1+2k
34| ——7 ]Z][a 5)
2'0.452933+2h3 0.482033 2 60146
4mi3-5
_1 Zak 112.’:]
34| ——73 i ]z][a 5)
—|:|_482933+2~3 0.482033 5.20203
(4m(3-3) 2% [—6+50k)
Zk_n:u 3.'-;]
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Integral representations:

34 —'3 6 [3_5}
2-—2° 523 452033
0.482033 ' B 2.60146
(4m(3-5) Lwllw"“
+H=
3 |e——r ]Z][:s-m
2-0_48'2933&9-'3 0.482933 B 1.30073
(4m)(3-5) - J;m,;u
34

e (3-5)
222 2313 g 452033
0.482033 : B 2.60146
4mi3-5) J;{'u sir;-:n dt

Now, we have that:

(((1/[1/(4P1)*(((6/(2-((2(7/3)/0.482933))+2(2/3)*0.482933))))"2 * ((3-5)/(3-
5))]))"golden ratio + 7

where 7 is a Lucas number

Input interpretation:

+7
1 [+]

4n 27 g
2-—2°—__52/3 .1 487033
0482033

L5}
|
Ln

Ll
un

# iz the golden ratio

Result:
139.885...

139.885... result practically equal to the rest mass of Pion meson 139.57 MeV
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Alternative representations:

{

2
g ] {3-5)

7/3 :
2 22(3 482033

i

“h4sm03z C
(3-5)(4m)

2
g 1 {3-3)

7/3 .
2 +223 p4g2033

0482933

(3-3)4m)

2
E \ (3-5)

4222 pagzeas

97/3
~ 0482933

(3-5){4m)

Series representations:
/

2
. 2 {3-5
__278 .23 452033
T 0482033 Tz

i

(3-3)i4m

97/3
~ 0482933

4222 pagzoas

2
E \ {3-3)

(3-5){4m)

-2 cos(2167)
1
+7=7+
[:]
apa__ 2™
240482033 - 24 ~D482033
4
~2cos(216%)
1
+7=7+ 7
]
ap3__ 273
240482933 - 24 “D482933
720 ¢
2 eos(m/5)
1
+7=7+ 7
G
23 2?}'3
240482933 2« ~D 482933
4
NS
7=7+26.1391
’ ’ 2 1+2k
=|:|
Pl
a Ek
+7=7+[-13.06006 +13.0696
2 (%)
k=1
ke
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2

&

{3-5)

713 :
2-~ 4231033"22" 3 paszo33

(3-5){2m)

Integral representations:

2

i}

{3-3)

573
2= +
0482933
{(3-5){4m)

22/% p4gze33

1
2
— e (3-5)
0272 2313 (452033
0482033 e
{3-5){4m)
1
3
— e (3-5)
90272 313§ agouas
0482033 e

(3-3)i4m

+7=7+6.53479" L
k=0

+7=7+13.0696° [

+7=74+261391° [

+7 =7 +13.0696° [

L

@ 2% _64+50k)

(%)

d
Jt}

1+¢62

(V17 aef

) Sil‘l[ﬂ o
[
0 t

(L[ /AP (((6/(2-((27(7/3)/0.482933))+27(2/3)%0.482933)))*2 * ((3-5)/(3-

5))]))"golden ratio -7

where 7 is a Lucas number
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Input interpretation:

1
2
1 & 3-3
ey 27/3 2/3 3-5
2-0—'-—_482933+2 0.482933
Result:
125.885...

# iz the golden ratio

125.885... 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:

[ Pl
1
2
— & {3-5)
__278 .23 452033
T 0482033 e
{3-5){4 )
N Tl
1
2
— g (3-5)
__278 213 452033
C 0482033 e
{3-5)(4 )
f .ﬂ
1
2
— g {3-5)
2-—273 _ 22/3 483033
0482033 S

{(3-3)i4m)

-2 cos{216%)

-2 cos{216%)

50

i
1
-7=-7T+ =
; [
| 73
"-'.3 E x
4gao3z 233 _ ="
A 0482033
4
f
1
-7==-7+ =
ﬁ [
| 713
213 2
482933 238 =
S 0.482033
F20°
[
1
-7==-T+ =
; {
| T3
2/3 27
240482933 « 29 ¥ - ——
0.482933
4

2 cos(m/3)




Series representations:

{

1
2
- & {3-5)
__278 .23 452033
T 0482033 Tz
(3-5){4m
r
1
2
- g {3-5)
__278 23 g 452033
T 0483933 e
{3-31{4m)
r
1
2
- E {3-5)
__27% 23 542033
T 0483933 s

(3-53){4m)

Integral representations:

{

1

i}

273
T 0.482933

2
{3-5)
42213 p4mooag

{(3-3)i4m)

1

&

97/3
~ 0482933

2
{3-5)
+22% naszoaz

(3-5){4m

o[5S e
-7=-7+26.1391 » PRET
+

=|:|

a0 k

~7=-74+|-13.0696 + 13.0696 %
+ 06 + 9 Z‘ 7k
k=1 i

“ 2% (—6+50k)

_7=_7+653479*
+ 9 L 3k
= (%)

o &
_7— —7+13.0696° U - dt]
b 142

.y — &
I O, BFE [ L U lw’ 12 d’t}
0
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2

" . t [
_7 = -7+13.0696° U S”;[ }dt]

i)
5]

{3-5)

A g
9.—2" _,52/3 a4gooaz
' ha4gn03z”

3-5){4m)

13*(((1/[1/(4P1)*(((6/(2-((2™(7/3)/0.482933))+2"(2/3)*0.482933))))"2 * ((3-5)/(3-
5))]))"golden ratio+1/2

where 13 is a Fibonacci number

Input interpretation:

1 1

13 3 - 5

e 6 3-3

4 27/3 2/3 3-5

2_0.482933+2 0.482933
# iz the golden ratio

Result:
1728.01...
1728.01

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
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Alternative representations:

r &
1 1
13 e
2 2
- & 3-5)
323 223 g 4ga0as
0482933 R
(3-5)4m)
i -2eoos216%)
1 1
- +13
2 2
&
, 7/3
2/3 240
2404829 Ao
AT 0482933
4
f Pl
1 1
13 e
2 2
- & 3-5)
323 223 g 4ga0as
0482933 R
(3-5)4m)
i -2eoos216%)
1 13 1
e
2
&
, 7/3
2/3 240
2404829 Ao
AT 0482933

F20"
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13

1

i}

273
o o .
0.482933

2
{3-5)
+22% pagzess

il

(3-5){4m)

1

- +13

[i]

2400,

2713

2/3 _
A  hayoea

r

4

Series representations:

'l

13 :
2
, & {3-5)
g 273 2213 g 4go0as
0482033 s
{3-5)(4 )
‘
13 :
2
. b {3-5)
3273 2213 4ga0as
0482933 s
‘
13 :
2
. & {3-5)
323 2213 agpeas
0482933 S

(354 m)

1
+ - =
2
2 cos{r/3)
1 1
Hirmmrs
2 2
1 1
=
2 2
1 1
+ ==
2 2

U

+13-26.1391° Lz

+13|-13.0696 + 13.0696
+13 - 6.53479° Z
k= [

54

P
1+2k]
=0

A

[

e
1
-

3k
k

@ 2% (-6 +50k)

|

di



Integral representations:

1
13 :
6
%A i
a-—2 " 52/3 pa4gooaz
\“ 0482033
{3-5)(4 1)
1
13 .
&
T
g2 223 pa4gze33
\* " 0483933
{3-5)(4 )
1
13 5
&
2% am
g2 22/3 ga4goe3a
\*"D482933

{(3-5){4m)

B | =
]

B |

Bl =

1
- +13 13.0696° [

1 "1
> +13 25.1391“”“ Vi1-t? at
Jo

1
- 13 13.0696° [

(((L/T1/(4P1)*(((6/(2-((2™(7/3)/0.482933))+27(2/3)*0.482933))))"2 * ((3-5)/(3-
5))])))"golden ratio +29+11-1/golden ratio

where 29 and 11 are Lucas numbers

Input interpretation:

1

A

ES 273

)

2-—=—— 1223 .y 4gz033

0482033

Lo}
un

[x]
Lun

1
+204+11 --
"
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Result:
172.267...

172.2674104158390..

Alternative representations:

N Tl
1 1
= +20+11-- =
§ = ¢
, {3-5)
__278 .23 452033
T 0487033 i
(3-5) (4 m)
-2cos(216%)
40 : :
- - +
2 cos(2167) 2
&
. 713
2{3 2!
240 482033 223
Hl AN 0482033
4
N Tl
1 1
= +20+11-- =
§ = ¢
, {3-5)
__278 .23 452033
T 0487033 i
(3-5) (4 m)
-2cos(216%)
40 : :
- - +
2 cos(2167) 2
&
. 713
2{3 2!
240 482033 223
Hl AN 0482033
720 ¢
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0482033

2
5]
y {3-3)
2?_'3 1

+222 pagze3s

+20411 -

{3-5){4m)
f
1 1
40 - -+ -
i
Ecos[gj = y‘
2/3__27/3
240482033 5 223
4
Series representations:
r o
1
5 +29+11 -
&
. {2-5)
__27H o3 0482033]
T 0483033 ok
(3-5)(4m)
. p
1
5 +204+11-
&
. {3-5)
e L N n4szc~331
" 0482033 AR,
(3-5){4m)
1 s o
40 - = +|-13.0696 + 13.0696 }_‘
g k=1 .

()

57

1

p =

2 cos{m/3)

1 1 o=
- =40- - +26.1391° LL
& i 7
1

5 —

(—1f*
1+2k

:



1
+20+11 -

T | =

i}

27/3

2
] {3-5)
'?.'3
227" __52{3 482033
0483033

{(3-3)i4m)
Fal

1 @ 2k (_64+50k
40 - = +6.53479% Z S )
¢

S

Integral representations:
] fal

1
+204+11 -

1 "o 1 &
— 40 - o 13.0696" U Jt]

1
i o Lai®

5
, & {3-5)
022 2213 agouas
T n487033 :

(3-3)i4m

1

+20411 -

T |

3
: 8 {3-5)
0272 2313 g aga0as
T 0D482032 :

{(3-3)i4m)

1 "1 @
40- - +26.1391° U V1t d’t}
(i

1
+204+11 -

1 o0 SITU(E g
=40 — : +13.0696° UMln[ }.:ftJ

1
& o

2
, E {3-5)
22712 0313 45003
T 0.482033 ;

(3-3){4m)
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golden ratio(((1/[1/(4Pi)*(((6/(2-((2"(7/3)/0.482933))+2/(2/3)*0.482933))))"2 * ((3-

5)/(3-5))])))\3+64*4+2
where 2 is a Lucas/Fibonacci number

Input interpretation:

i +64.4+2
1 &

ar T
2-—2 " 52/3 4 450033
0482033

W
|
L

w
Ln

Result:

14258.104818357007417570200963091895167673197048173236296539...

14258.1048....

Alternative representations:
3

1
& = +64 4+2 =
— 5 {3-5)
g 273 2213 g 4gouas
~ 0487033 o
{3-5)(4 m)
3
1
258 - 2 cos(2169) :
&
aj3;_a2711
240482033 22/3_
% 0482033

4
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1
& = +64 442 =
, & (3-5)
g 273 2213 g4go0as
0482033 TR
(3-5){4m)
3
1
258 - 2 cos(2167) 7
; ]
: 73
243 24
240.482033 - 22/3_
A 0482033
720°¢
! x|
1
& = +64 4+2=
, £ (3-5)
g 2"3 213§ 4gouas
0482033 R
(3-5)(4m)
3
1

H

258 + 2 cas[S]

2
6 ]
aja__ 2%
240482033 x 223 . =0
4m
Series representations:
r 3
1
¢ 2
&
3-5
g 273 2213 g 4go0as ROR
~ D487033 T

{3-ali4m

+64.44+2 =258+ 1?859.?¢LZ
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1
2
B (3-5)
2o 273 23 480033
0482033 e
{3-5){4m)
1
2
B {2-5)
g—2"3 203§ 4gouas
0.482033 e

(3-5){4m)

k=0

)

Integral representations:

{

[i]

ga—2" 4
0482033

7/3 .
2 22/2 p4gz933

2
} {3-3)

{3-5){4m)

&

ge—2" 4
0482033

7/3 :
2 22/2 p4g2033

2
} {3-3)

{3-5){4m)

&

T
0482033

7/3 .
2 222 p4gzeaz

2
} {3-3)

(3-51{4m)

ok
k

()

[
+64 . 44+2=258+2232.46 ¢ —1+Z
k=1

+64 4+2=

3

® 9% 6+50k
258 +279.0586 | 3 = dges 8

AR = 258+2232.45¢U°°
n1+t2

"1 3
+64 4+2:258+1?859.?¢U V1ot d’t}
i

oo SIL(E) 3
+ 64 4+2:258+2232.45¢[] d’t]
3]
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golden ratio(((1/[ 1/(4Pi)*(((6/(2-((2(7/3)/0.482933))+2/(2/3)*0.482933))))*2 * ((3-
5)/(3-5))])))\3+64*4-21-2-64%215-64%274

where 21 is a Fibonacci number

Input interpretation:

1

¢ . +64x4-21-2-64x2° —-64x2*

= 6 3-5

4 o7l3 2/3 3-5

E_D_h_.482'§‘33+2 0.482933
# iz the golden ratio

Result:
11161.1...
11161.1...

Alternative representations:
3

& +64x4-21-2-64x2° —p4x2"% =

2
&

{3-5)

T3
3-—2"" __52/3 482033
0482033

(3=31{4m)

1
23364 . 2% _64 .2° _2cos(2167)

&

a3 _ 973
340482033 22/3__2°°
Gtk 0482033

4
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& +64.4-21-2-64.2° 64 2% =

2
B ] {3-5)

273 a3
3-—2"" __52/3 482033
0482033

(3=31{4m)

1
233 -64 - 2% 64 . 2° ~2cos(216°) -
5
; 273
240482033 23-3-m
720
! |
1 5 4
& = +64 4-21-2-64 2° 64 27 =
5
PR LU | 0432033] R
~ D.482033 T
{3-5)(4 )
i 3
4 5 i 1
233 -64 2% _64 .2 +2cns[—]
5 2
&
240 482033 23-"3-0_3;;:33
4
Series representations:
N 3
1 5 4
& : +64 4-21-2-64 27 -64 27 =
5
P L/ T | 04820331 e
C D482033 T
{3-5){4 )
s [—l}k 3
-2830 +17850.7
+ i %‘31+2k
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_2839+2232.46¢|-1+ %
+ fir] + [Ek]

k=1
k

+64%x4-21-2-64x2° —p4x2% =

5]

2713

3-—27" .5
0482033

22/3 paszozz

2
1 {3-5)

(3-5)1{4m)

® gk

5]

2713

e
0482033

22/3 paszozz

+64%x4-21-2-64x2° —p4x2% =

2
1 {3-5)

(3-5)1{4m)

k=0

3

@ 2% 6450k
-2839+279.058¢| Y g Cehall)

()

Integral representations:

{

_2830 +2232.46 ¢ U‘”
b 1+t2

+64%x4-21-2-64x2° —p4x2% =

5]

37/3

2-—27" 5
0482933

22/3 pa4szess

2
1 {3-5)

(3=3){4m)

3
dt}

+64.4-21-2-64.2° 64 2% =

5]

2713

2-—27" .5
0482933

22/% pa4gze33

2
1 {3-5)

{(3-51{4m)

1 3
-2839+1?359.?¢U Vi1t dt}
]
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& +64.4-21-2-64.2°_64 2%

2
[&]

{3-5)

%3 o
3-—27° _152/3 482033
0482933

{3-5) (4 7)

-2839 +2232.46 ¢ Lf
0

) Sj.n[t} 3
dt]

golden ratio(((1/[1/(4Pi)*(((6/(2-((2"(7/3)/0.482933))+2/(2/3)*0.482933))))"2 * ((3-
5)/(3-5))])))"3+64*(8-2/5-2/4)+29-1/golden ratio

where 29 is a Lucas number

Input interpretation:

1
¢ +64[8—25—24]+29—;

1 f

4o 073 213
9o—2- = 533 .n agnona
0482033 "

L3
|
(%]

L
(%]

# iz the golden ratio

Result:
11468.48678436825752272199637708458603861425017255255720253...

11468.4867...
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Alternative representations:

{

1
L4 2
: & (3-5)
.23 2213 agp0as
0482933 e
{3-5)(4 )
1

29 + 64 (8 - 2% - 2°) -

1
L4 2
: & (3-5)
.23 2213 agp0as
0482933 e
{3-5)(4 )
1

29 + 64 (8 - 2% - 2°) -

[i]

2
1 {3-3)

7 o
3-—22° _52/3 0482033
0482933

(F-ah{4m)

29 + 64 (8 - 2% - 2°) -

3

" 2cos(216 )

" 2cos(216 )

+64(8-2° 2%

| +29 -

B | =

1
—2cos(216%) 2
&
aja__ 273
240482033« 243 =
41
3
5 4 1
+64(8-2"-27)+29 - - =
; ¢
f
1
—2cos(216%) 2
&
a2
240482033« 243 =
720 °
3
5 4 1
+64(8-2"-2")+29-- =
; @
r 3
1
+2 cns[—]
6 r
3. 20
240482033 23—
4m
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Series representations:
[

27/3

P — 22,-'3 [+]
Dag2033 " 0482033

2
g } {3-5)

(3=31{4m)
I

+64(8-2° —2%)+29—

1 .
-2531 - - +17859.7¢
7 [}

=0

1F Y
1+2k

(=]

+64(8-2° -2%+29-

5]

27/3

a_
0482033

22/3  pamooaz

2
l {3-5)

1 .
—2531 - — +2232464|-1+
&

(3=31{4m)

B
(%]
k&

k

Il
——
1%
R
—

+64(8-2° -2%+29-

&

27/3

2-—27" .9
0482033

22/3  pagrozz

2
} {3-5)

(3-51{4m)

3
@ 9% (_64+50k)

1
~2531 - = +279.058 ¢ 2;
¢ k=0

|

3k
k

|
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| =

| =
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Integral representations:

1 1
¢ - 64825 24120 1o
2 . ;
73 " {3-3)
27/ 2
2= aooag t2 #0482933
{(3-51{4m)
: w1 3
_2531_—+2232.45¢“ "“J
i Jo 1+t2
3
1 1
o ) +54[8_25_24]+29_;=
73 ; {3-5)
E_D:s;;pzz"zz"'g 0.482933
{3=-51(4 m)
1 s
2531~ + 1?859.'?¢U Vi-t ar]
i) s
3
1 1
¢ - +64[s_25_24]+29_;:
73 ; {3-5)
E_D.fs;;l;'zz"ﬁz"lg 0.482933
{3=-51(4 m)
: w SIn(t) P
‘2531—;+2232.45¢U "’”J
0

We have obtained the following results very near to the Ramanujan taxicab numbers:

11468.4867..., 11161.1..., 14258.1048...., 172.2674104158390...
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Now, we have that:

leads to a result which is constant. By denoting 3 = —7—
27Q? + 3a, for a = /9 + 42Q? + 81Q*, the temperature
reads

ForL=1, Q=45 and
for ¢ = —27/3 4 231/3 4 932/3 and ¢ = ¢ + 631/5.

a 8748 37/3 {¢ + (2 [—27/3 4 1031/3 4 232/3] )

5 P ; ” .
L2w¢4¢2 [28 — 12a+ 210/33 — 7 x (232)1/3 4 3  21/323%/3 4 27Q2 (1 — (232)1/3)]

l\ 1 4)

a=+/9+ 4207 + 8104

((9+42*(sqrt5) 2+8 1%(sqrt5) 4)) /2

Input:
\|/Q+42~.,"'E2 +81\'E4

Result:
24/ 561

Decimal approximation:
47.37087712930804493317095982370180801572481415276850551725 ..

47.3708771293.... = a

7-27%(sqrt5) 2+3%(47.3708771293)

Input interpretation:
—2
-7-27y5 +3x47.3708771293

Result:
0.1126313879

0.1126313879 =3
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for { =—27/3 4 231/3 1. 932/3 and (; = {6313,

2A(7/3)+2%(0.1126313879)(1/3)+2*(0.1126313879)7(2/3)

Input interpretation:
~27% .23 0.1126313879 +2.0.1126313879%°

Result:
-3.6073714020...

-3.6073714020.... = C

-3.6073714020+6*(0.1126313879)(1/3)

Input interpretation:
~3.6073714020 + 6  0.1126313879

Result:
-0.7097760991 ..

-0.7097760991.... = (,

We have:
47.3708771293....=a 0.1126313879 =13 -3.6073714020....=(
-0.7097760991....=¢, L=1 Q=15

8748 37/3 {¢ + Q2 [—27/3 + 1031/3 + 232/3] )

=
L2m(ACE [28 — 1200+ 210733 — 7 % (232)1/3 + 3 x 21/303%/3 + 2702 (4 — (232)1/9)]

(14)

(-3.60737140207*
— 169.341511586879509551652685644698024816
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(-0.7097760991)°
— 0.50378211085361302081

0.1126313879"°
_ 0.006126400015. ..

0.1126313879%°3
_ 0.2332238483...

3 0.1126313879
— 0.4820325505. .

8748*(0.006126400015) * [(((-3.6073714020+5(((-
2N(7/3)+10%0.4829325505+2*0.2332238483))))))]"2

Input interpretation:
8748 - 0.006126400015
[-3.50?3?14020 +5 [-2?-"3 +100.4829325505 + 2 0.2332238483}}2

Result:
200.187977...

290.187977...

Pi*169.34151158*0.50378211[(28-12*47.3708771293+27(10/3)*0.1126313879-
7%(2%0.1126313879/2)N(1/3)+3%2/(1/3)*47.3708771293*0.2332238483+27*5((4-
(2%0.1126313879°2)*(1/3)))]

Input interpretation:
m+169.34151158 « 0.50378211

j af
[23 +12%(-47.3708771293) + 213 .. 0.1126313879 - 7V 2 0.1126313879° +

— 3
3 i‘l 2 473708771293 . 0.2332238483 + 27 -5 [4 <y 0.1126313879° U
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Result:
192.38617...

192.38617...

Alternative representations:

r169.341511580000 - 0.503782
) 3
[28—12 47.37087712930000 +2'%% . 0.112631 -7V 2 0.112631% +

2
3 \BJG 47 37087712930000 - 0.233224 + 27 - 5 [4 -¥ 2.0.112631° ]] =

15 356. ° (-54(:.4595255515999 +33.1441 4 2 +0.112631 2193 4

3 3
135 [4-*«} 2 0.1125312J-?~J 2 D.1125312]

r169.341511580000 - 0.503782
) 3
[28—12 47.37087712930000 +2'%% . 0.112631 -7V 2 0.112631% +

2
3 \BJG 47 37087712930000 - 0.233224 + 27 - 5 [4 -¥ 2.0.112631° ]] =

-85.3112 i log(- 1}(—54D.45G5255516DDD +33.1441 2 +

J 3 3
0.112631 2”‘%135(4-1:2 ﬂ.1125312]-?w2 .:._1125312]

r169.341511580000  0.503782
) 3
[28- 12 - 47.37087712930000 + 2'9% . 0.112631 -7V 2 0.112631% +

2
3 %G 47 37087712930000  0.233224 + 27 . 5 (4 ~V 2.0.112631° ]] =

85.3112 cos '(-1) (—540.45[)5255515(][)[) +33.1441 2 +

| 3 3
0.112631 21”-'3+135[4-v2 u:n.1125312]-? 2 .:._1125312]

Series representations:
7 169.341511580000 0.503782 (23 ~12 - 47.37087712930000 + 2'%% . 0.112631 -

3
78 2 0.112631% +34 2 47.37087712930000 = 0.233224 +
3 9 E‘J"I [_l}k
27 5[4-\32 0.112631 ]]:244.954L
1+2k

k=0
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r169.341511580000  0.503782
} 3'—
[28 _12 - 47.37087712930000 +2'%3 . 0.112631 -7V 2 0.112631% +

2
34 2 47 37087712930000  0.233224 + 27 . 5 (4 ~V 2.0.112631° D =

5 k
-122.477 +122.477 Z.
i [

Ek]

r169.341511580000  0.503782
} 3'—
[28 _12 - 47.37087712930000 +2'%3 . 0.112631 -7V 2 0.112631% +

3
33 2 47.37087712930000 - 0.233224 + 27 5(4-«4r 2. 0.112631° D e
@ 2% 64+50k)

61.2384 %
2 [
k=0

k

Integral representations:
r169.341511580000 - 0.503782 (28 ~12 . 47.37087712930000 + 2193 . 0.112631 -

3f
7V 2:0.1126312 +3-3~.,'2 47.37087712930000 - 0.233224 +
3 : 1
27 5[4— 2.0.112631° D = 122477 IN dt
Jo

142

7 169.341511580000  0.503782 [28 ~12 - 47.37087712930000 + 2'%% . 0.112631 -

2
7V 2.0.112631% +33 2 47.37087712930000 - 0.233224 +

| - Y ——
27 5(4— 2. 0.112631° ]J:24—4.954I 1-t% dt
Jo

7 169.341511580000 D.503?82[28-12 47.37087712930000 + 2'%% . 0.112631 -

3
7V 2.0.112631° +3-%G4?.3?G8??1293GDDG 0.233224 +

3 “o SIN(E)
27 5[4--»“2 0.112631 ]]: 122.477 [w t
=0

(290.187977) * 1/((((Pi*169.34151158*0.50378211[(28-
12%47.3708771293+2°(10/3)*0.1126313879-
7%(2%0.1126313879/°2)N(1/3)+3%2(1/3)*47.3708771293%0.2332238483+27*5((4-
(2*0.1126313879°2) (1/3))]))))
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Input interpretation:
290.187977

1},-'{' (}T 169.34151158 - 0.50378211 [28 +12%({-47.3708771293) + 21°7

0.1126313879 -7 ¥ 2+ 0.1126313879° +3 /2 ~47.3708771293
0.2332238483 + 27 5[4—13)“2 0.1126313879° J]]

Result:
1.5083619. ..

1.5083619...

Alternative representations:

290.188; (;r 169.341511580000  0.503782

;| 3
[EE _12 < 47.37087712930000 + 293 . 0.112631 -7V 2 0.112631% +

3
3y 2 47.37087712930000  0.233224 + 27 5[ ~¥ 2x0.112631% JD =

29[).188;;[15 356.° [-540.45&5255515&(30 +33.1441 32 +0.112631 x2%9 4

135(4-1!3 2 0.1125312]-?3 2 % 0.1126312 J]

290.188; [}r 169.341511580000 0.503782

| 3
(28 —12 - 47.37087712930000 + 21%% . 0.112631 -7V 2. 0.112631° +

3
34 2 47.37087712930000 - 0.233224 + 27 5[4— 2 0.112631° J]J =

—[EQD.ISEH"‘ (85.3112: logi-1) (—54D.45D525551I5DDD +33.144172 +

0.112631 21'3-"3+135[4-w72 9.1125312}-?32 .:._1125312]]]

290.188; (;r 169.341511580000  0.503782

;| 3
[EE _12 < 47.37087712930000 + 293 . 0.112631 -7V 2 0.112631% +

3
3y 2 47.37087712930000  0.233224 + 27 5[4— 2. 0.112631° J]J =

290.188;"" [85.3112 cos ' (-1) [—540.450525551&000 +33.144142 +

0.112631 21”-"3+135(4-~3fz ﬂ.1125312J-?3fz 0.112631° D
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Series representations:

j-"'l (;r 169.341511580000 - 0.503782

(28 ~12 - 47.37087712930000 +2'%% . 0.112631 -

3
7V 2 0.112631% +34 2 47.37087712930000  0.233224 +
} - 1.18466
27 5[4—1,'2 0.112631 ]D:—

w0 (-1
k=0 1+2k

290,188

EQD.ISBI-"I

(28 ~12 - 47.37087712930000 +2'%% . 0.112631 -

af
7V 2. 0.112631% +3% 2 47.37087712930000  0.233224 +

27 5[4—1,'3 2.0.112631° ]]] ﬂ
bk Z.k 112;;]

[;r 169.341511580000 - 0.503782

290.188;"" [}r 169.341511580000  0.503782

(28 ~12 - 47.37087712930000 +2'%% . 0.112631 -

3
7V 2. 0.112631% +34 2 47.37087712930000 - 0.233224 +
3 p 4.73866
27 5[44’2 0.112631 ]J]

2% (-6450 k)
Z.k_n 3kl

Integral representations:
290.188;" [;r 169.341511580000 - 0.503782

(28 -12 - 47.37087712930000 +2'%% . 0.112631 -

3
73 2 01126312 +33 2 47.37087712930000 - 0.233224 +
3 2 2.36933
27 5(4—1,'2 0.112631 ]D=—

L]
LEJ['

290.188;"{ [}r 169.341511580000  0.503782

(28 ~12 - 47.37087712930000 + 2'%% . 0.112631 -

3f
7V 2. 0.112631% +34 2 47.37087712930000 - 0.233224 +

 Pre— 1.18466
27 5(4- 2.0.112631 ]D:—
J;lw.f 1-t2 dt
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290.183;"‘. [}r 169.341511580000  0.503782

[28 _12 - 47.37087712930000 + 293 . 0.112631 -

3/ e
7V 2. 0.112631° +3*3.," 2 47.37087712930000 - 0.233224 +

—— 2.36033

27 5[4-\3!2 0.1126312 m _Ai
I;\J 2mil ) i!t

z s

Note that, from the following Ramanujan mock theta function:

0.449329+0.44932974(1+0.449329)+0.44932979(1+0.449329)(1+0.449329"2)
0.449329 + 0.449329% (1 + 0.449329) + 0.449329° (1 + 0.449329) (1 + 0.4493297)

0.509707374450926175465106350027401141383801983986000851664...
¢(q) = 0.50970737445...

we obtain: 14+0.50970737445 = 1.50970737445 = 1.5083619...

We have that:
(1.508361946751986)"12-1/golden ratio

Input interpretation:
1
1.508361946751986™ - A

# iz the golden ratio

Result:
138.078883437051. ..

138.078883437051...

Alternative representations:
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1.5083619467519860000'% — = = 1.5083619467519860000% —

T | =

2 sin(547)
1 1
1.5083619467519860000' - = = 1.5083619467519860000"% - - ——
& 2 cos(2167)
1 1
1.5083619467519860000'% - = = 1.50836194675108600001% - - ——
& 2 sinibb6 #

And:
(1.508361946751986)"12-3-1/golden ratio

where 3 is a Lucas/Fibonacci number

Input interpretation:
1
1.508361946751986'% - 3 — 5

# iz the golden ratio

Result:
135.078883437051...

135.078883437051...

Alternative representations:

1
1.5083619467519860000'% -3 - = = -3 + 1.5083619467519860000%% - ——
iy 2 sini54 )
12 1
1.5083619467519860000% -3 - e
1
-3 +1.5083619467519860000%% - - ——
2 cos(2169)
12 1
1.5083619467519860000'% - 3 - 2=
1

-3 +1.5083619467519860000"% - - —————
i 2 sin(b66 %y
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(1.508361946751986)"12+34-1/golden ratio
where 34 is a Fibonacci number
Input interpretation:

1
1.508361946751986' + 34 — =

# iz the golden ratio

Result:
172.078883437051...

172.078883437051....

Alternative representations:
1

1.5083619467519860000'% + 34 - = — 34 + 1.5083619467510860000%% - ——
i 2 sin(54 %)

1.5083619467519860000'% + 34 —

B | =

1

34 + 1.5083619467519860000% - - — —
2 cosi216 ™)

1.5083619467519860000% + 34 —

g ]

1

34 +1.5083619467519860000" - - —————
’ 2 sin(666 %)

Now, we take the following Ramanujan expression:

3
/35# +- /JJ‘J o }7:?{_/

We can to obtain the following new mathematical expressions:
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135.078883437051"3 + 138.07888343705173 > 172.078883437051"3 — 1

Input interpretation:
135.078883437051° + 138.078883437051° > 172.078883437051° - 1

Result:

True
Difference:
1820.5435789

1820.5435789

Indeed:
135.078883437051"3 + 138.078883437051"3

Input interpretation:
135.078883437051% + 138.078883437051°

Result:
5.007271817734729739711047777796449432087302 » 10°

Decimal form:
5097271.817734720730711047777706440432087302

5097271.81773472...

172.078883437051"3 — 1

Input interpretation:
172.078883437051° - 1

Result:
5.095451274155876907627498796904724716043651 » 10°

Decimal form:
5095451.2741558700076274987060904724716043651
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5095451.274155876...

135.078883437051"3 + 138.078883437051"3 - (172.078883437051"3 — 1)

Input interpretation:
135.078883437051° + 138.078883437051° - (172.078883437051° - 1)

Result:
1820.543578852832083548080891724716043651

1820.54357885...

And:
((135.078883437051"3 + 138.07888343705173 - (172.078883437051"3 — 1)))+47-3
where 47 and 3 are Lucas numbers

Input interpretation:
(135.078883437051° + 138.078883437051° —(172.078883437051% — 1)} + 47 - 3

Result:
1864.543578852832083548980891724716043651

1864.543578.... result practically equal to the rest mass of D meson 1864.84
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Appendix

From:

Three-dimensional AdS gravity and extremal CFTs at ¢ = 8m
Spyros D. Avramis, Alex Kehagiasb and Constantina Mattheopoulou

Received: September 7, 2007 -Accepted: October 28, 2007 - Published: November 9, 2007

m L{} d g S BH m Li} d ) 55 H
1 106883 12.1904 | 12.5664 1 42087510 175764 | 17.7715
3( 2 21296876 | 16.8741 | 17.7715 6| 2 40448921875 | 24.4233 | 25.1327
3 1 R42604326 12035201 21 7656 41 BA63RT1T0A27T 29,7668 1 40,7512
2/3 139503 11.8458 | 11.8477 2/3 7402775 15.8174 | 15.6730
4 |5/3| 69193488 |1R8.0524 | 18.7328 T|5/3| 33034039437 |24.2477 | 24.7812
8/3 | 6928824200 | 22.6589 | 23.6954 8/3 [16953652012291 | 30.4615 | 31.3460
1/3 20619 9.9340 | 9.3664 1/3 278511 12.5372 | 11.8477
514/3| 86645620 |[182773|18.7328 R |4/3| 13006384631 |23.3621 | 23.6054
7/3 | 24157197490 | 23.0078 | 24.7812 7/3 | 10400406113385 | 30.5963 | 31.3460

Table 1: Degeneracies, microscopic entropies and semiclassical entropies for the first few values of

m and L.
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