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Abstract

In the present research thesis, we have obtained various interesting new possible
mathematical connections between the Ramanujan Modular Equations, Class
Invariants, the Mock Theta Functions, some particle-like solutions, Black Holes
entropies, {(2) and Golden Ratio
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We begin this paper by analyzing Ramanujan's modular equations and class
invariants according to our interpretation inspired by Ramanujan

From:
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M. S. Mahadeva Naika

Department of Mathematics, Central College Campus, Bangalore University,
Bengaluru-560 001, INDIA

“IIIT - BANGALORE”

June 25,2012

If
_ f(_q} . _ f(_qn)
= g1/ f(—q?) and Qn = TR ()’ (12)
then
o= ()- (). oo
| (PQs)? P T

Using (12) with n = 3 in the above identity, we find that

< 1/2 : /9
: fid ; G4 64 \

B = El_ 31 = 12_— O'!IJ

(PQo"+ g+ 2= (P24 pm ) (G4 gp)

For q=0.5, we obtain, from (12)
(-0.5)/(0.5"1/24 *0.5"2)

Input:
0.5

205 «0.52
Result:




~2.05860...
-2.05860...

(-0.5)3/(0.5°(3/24) *0.5"6)

Input:
(-0.5)°

0.5%24 . .58

Result:
-8.72406...

-8.72406...

(-2.05860 * -8.72406)3 + 8/(((-2.05860 * -8.72406)"3))

Input interpretation:

8
(-2.05860 - (-8.72406))° +

(—2.05860 - (-8.72406))°

Result:
5792.578663442205228118634186199274133619469045373719515158...

5792.57866... result very near to the rest mass of bottom Xi baryon 5791.1

(-2.05860 * -8.72406)6 + 64/(((-2.05860 * -8.72406)"6))+32

Input interpretation:
64
(~2.05860 - (~8.72406))° + 99
(-2.05860 - (-8.72406))°

Result:
3.35530835721658847073206415031360221237116577207601366... % 107

3.355398... *10’
((((-2.05860 * -8.72406)"3 + 8/(((-2.05860 * -8.72406)"3)))))"1/18

Input interpretation:
|

13|' (-2.05860 - (-8.72406))" +

8
(—2.05860 « (-8.72406))°

Result:



1.618260528050015977687190912963540280597100599303237610424...
1.61826052...

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

Or:
(((((-2.05860 * -8.72406)"6 + 64/(((-2.05860 * -8.72406)"6))+32)))))*1/36

Input interpretation:

|
64
36 (2.05860 - (~8.72406))° + +32
(-2.05860 » (-8.72406))°

Result:
1.618260540484030674642033735554707388483238650031317143813..

1.61826054...

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



THEOREM

f(=q) f(—¢*?) f(—=q) f(—¢''7)
TP = B =) =g 9= i) (=g e

1 -1 1
Q7 T?—Ga Q-+ QG)+910(Q“+@)—1417(‘94+@)
1

—6994(@3—0—@)+10049(Q2—|—é)+6981 (Q+%>=1T4?Q
() () (2 )]
—13(\/_+\/—_) 139(\F+)179( F)
2(\/@+\/_5)+52(\/@+@)+10( \/@)

w3 ge) (@) -2 (@) -0+ g) 2]

(100)
Mahadeva Naika (Bangalore University) Modular equations in spirit of Ramanujan 89/126

LR (R Y (R I T Gy
o1 ) rom(e ) (e

| 1 2, 1 L
— 6994 (Q + Q3) + 10049 (Q QE) + 6981 (Q + @) = 17472

1417 —910 — 65 + 10049 + 6981 = 17472

17472 — 6981 — 10049 = 1417 — 910 — 65 = 442
(442)"1/12 =1.6613145...

For P =Q =1, we obtain:
(1+1-65*%2+910%2-1417*2-6994*2+10049*2+6981%*2)

Input:
1+1-65-2+910-2-1417-2-6994-2+10049 -2 + 6981 - 2



Result:

18930
18930

Note that:
(((1+1-65%2+910%2-1417%2-6994*2+10049%2+6981*2)/2)))-144-21

Input:
1
5[1+1-|55 249102 -1417 %2 -6994 2 + 10049 « 2 + 6981 = 2) - 144 - 21

Result:
9300

9300 result equal to the rest mass of Bottom eta meson

Now:
17472/(1+1-65*2+910%2-1417*%2-6994*2+10049*2+6981*2)

Input:
17472

1+41-65%x2+910x2-1417%x2-6994x2+10049 2 + 6981« 2

Exact result:

2912
3155

Decimal approximation:
0.922979397781299524564183835182250396196513470681458003169...

0.922979...

And:
17472/0.922979397781299524564183835182250396196513470681458003169

Input interpretation:
17472

0.922979397781299524564183835182250396196513470681458003169

Result:



18930.00000000000000000000000000000000000000000000000000001T...
18930

Now, we have also that:
L/((((17472/(1+1-65*2+910%2-1417*%2-6994*2+10049*2+6981%2))))

Input:
1
17472
1+1-65 2421021417 26294 . 2410042 - 246981 2

Exact result:

3155

2912
Decimal approximation:
1.083447802197802197802197802197802197802197802197802197802...

1.083447802...

[1/((((17472/(1+1-65%2+910%2-1417%2-6994*2+10049%2-+698 1%2)))) ] (2Pi)

Input:

1
l 17472 }EH
141-65-24910 221417+ 2-6004 2410040 - 2460812

Exact result:
=)

3155

Decimal approximation:
1.654645908717583150250669665694988397816010922617213071439...

1.6546459... is very near to the 14th root of the following Ramanujan’s class
invariant Q = (6505/6101/5)3 =1164,2696 i.e. 1,65578...

Alternate form:
[3155]2ﬂ

2912

Alternative representations:



1 1
{ 17472 }217 (17472 }360“
141-65 24910 2-1417  2-6094 2410040 246081 2 18 930

1 1
{ 17472 }Zn T 17472-2ilogi-1)
141-65 24010 2-1417 2-6004 2410040 246081 2 12930

1 1
{ 17 472 }2” 17472 ZeasL (-1}
141-65 24010 2-1417 26004 2410040 246081 2 { }

Series representations:

18930
logix is the natural logarithm
iizthe imaginary unit

| ! E 3 :
COSs (X)) IS the inverse cosine function

1
[ 17472 }211 i [

1+41-65 24910 - 2-1417  2-6024 2410040 246081 2

1

{ 17472
141-65 - 24910 - 2-1417 - 2-6994 - 2410049 - 246981 - 2
=] = 2 i i
(2912 ]S £ (-1 1105712k 5142k 4 . 930142k} {142 k)

3155

}2 T

1

{ 17 472
141-65 24910 - 2-1417  2-6094 - 2410042 246081 - 2
(29 12 ]—2 Ek‘”djﬁ—lm"‘ (1142 k2144 k1 (344 k)

3155

}2 T

Integral representations:

1

2912 -8 I -1 f{142k)
3155J

}2 m

[ 17472

1+41-65 24910 2-1417 2-6294 2410049 246981 2

2912]-3 Gt

3155



1 29124 [M1/(14? )t
}21 = [ ]

17472

l 3155
141-65 - 24910 - 2-1417  2-6094 2410049 246981 2

1 2012 \4 [ 1/ v 147 dt
[ 17472 }-’-ﬂ [3155]
141-65 + 24910 - 2-1417 - 2-6094 - 2410049 - 246981 2

554107 3[1/((((17472/(1+1-65%2+910%2-1417%2-6994*2+10049*2+698 1*2))))]"6

Input:

3 l
55+10

17472 }6
l1+1-65 24910+ 2-1417- 260942 410040 2482812

Exact result:

127475848 374720 601 759 765
76218120810002 382848

Decimal approximation:
1672.5136623676061580277205270543488746268508746 74635042818 ..

1672.51366.... result practically equal to the rest mass of Omega baryon 1672.45

-2.103786766-34+10°2[1/((((17472/(1+1-65%2+910%2-1417*2-
6994%2+10049*2+6981%2))))]"6

where 2.103786766... is a Ramanujan mock theta function

Input interpretation:

1
~2.103786766 — 34 + 10°

17472 }'5
1+1-65 24910 -2-1417 2-6094 -2+ 10049 - 2+6981 2

Result:
125.6475794707696158027720527054348874626859874674635042818...

125.647579... result very near to the Higgs boson mass 125.18

10



13-1.22734321771259-34+10°2[ 1/(((17472/(1+1-65%2+910%2-1417*2-
6994%2+10049*2+6981%2))))]"6

here f(q) = 1.22734321771259... is a Ramanujan mock theta function

Input interpretation:

1
13 - 1.22734321771259 — 34 + 10°

l 17 472 }'5
1+1-65 24910 -2-1417 2-6654 -2+ 10049 - 2+698 12

Result:
139.5240230190570258027720527054348874626859874674635042818...

139.52402.... result practically equal to the rest mass of Pion meson 139.57

(-144-13-2172)+10"3[ 1/((((17472/(1+1-65%2+910%2-1417*2-
6994%2+10049*2+6981%2))))]"6

Input:

1
(-144 - 13 - 21%) + 10°

17472 }'5
141-65-24910-2-1417 2609424+ 10040 - 2460812

Exact result:

77705415485 789 045760021
76218120810002 382848

Decimal approximation:
1019.513662367696158027720527054348874626859874674635042818. ..

1019.513662... result practically equal to the rest mass of Phi meson 1019.445

[[[[[(-144-13-21"2)+[10"3/((((17472/(1+1-65*2+910*2-1417*2-
6994%2+10049*2+6981*2))))]"6)1]111"1/14

Input:
144 - 13 - 21%) Lia
14 | £y 17 472 \B
.‘\ I~1+1—I5|5 24010-2-1417- 26004 - 2410040 - 246081 2}

Result:

11



]"{."I 77705415485789 045760021

7.9 1314 g 13_1"?

Decimal approximation:
1.640156229772129765747784256473260022997596705858787698650...

1.64015622... = ({(2) = = = 1.644934 ..

Alternate form:

IR, :
3Ed 'Y 155410830971 578091520 042 91%7

(-21-1)/(10"3)+[[[[[(-144-13-2172)+[10°3/((((17472/(1+1-65%2+910%2-1417*2-
6994%2+10049*2+6981%2))))]"6)]]]]]"1/14

Input:

—21-1 . 10?
+14f (144 -13-21%) +

10° 17472 ]
141-6A5-24910-2-1417=2 6004 2410 042246281 2}
Result:
'Y 77705415 485 780 045 760021 11

9. 21314 gq3/7 " 500

Decimal approximation:
1.618156229772129765747784256473260022997596705858787698650...

1.61815622...

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

Alternate forms:

125 9147 'Y 155410830971578091 520042 — 1001

45500

11 21314 9137 _ 250 'Y 77705 415485 789 045 760 021
- 500 213_:' 14 913_{?

12



— | ||1000 roor of 567869 252041 000000000 000000000000 x7 +

480985 256478 727 000 000 000 000 000 000 x° +

174507 648 101777901 000 000 000 000 000 x° +

35210525 700525 210 035 000 000 000 000 x* +
4260473600 763550414 235 000 000 000 x° +

309 310 384 068 833 760 073 461 000 000 x +

12475 518 824 109 628 322 962927 000 x —

| 35336 331 841 6945093895 236 266473 959610599 388818327511 360
X near x = 672.407

Minimal polynomial:

34659 988 527 893 066 406 250 000 000 000 000 000 000 000 000 000 x'*
10675 276 466 591 064453 125 000 000 000 000 000 000 000 000 000 x**
1526564 534722522216 796 875000 000 000 000 000 000 000000 x'2 +
134337679 055581955 078 125000 000 000 000 000 000 000 000 x' +
8127429 582 862 708 282 226 562 500 000 000 000 000 000 000 x'° +
357606901 645 959 164417 968 750 000 000 000 000 000 000 x° +
11801027 754 316 652425 792 968 750 000 000 000 000 000 x° +
296711554 965 675 832419937500 000 000 000 000000 x” +
5711697 433089 259 774 083 796 875 000 000 000 000 x° +
83771562 351975810019 895687500 000000000 x° +
921487185 871733910218 852562500 000000 x* +
7371897 486973 871281750 820500 000000 x° +
40545 436 178 356 292 049 629512 750 000 x* +
137230707 065 205911552592 197000 x -

35336331 841694593895236 266473 959619590388 818 327511369

Now, we have that:

I ! T ! f 5.
Fp Slawld)  _opa. WEgeea]
g (—q°)yw(—q3?) and Q q—3(—ag°)y(—q7)

- geon[(@eg)s(9-g) wlo )] e &
A=) e d) (oD () 1) -

13

+121

-11




For P and Q = 1, we obtain:
1-1+14(2+0+10*2)+1+125+7(((((1+5)(1+1)+6*(2(1+1)+9)))) = 1064
1064 =0

Thence:

1064 /0

Input:
1064

0

Result:
% (supersymmetric condition — ©0)

Or:

0/ 1064

Input:
0

1064

Exact result:
0

0 (supersymmetric condition — 0)
If we take only the expression, we obtain 1064. Thence, we can to obtain:
((((1-1+142+0+10*2)+H1+125+7(((((1H5)(I+1)+6*2(1+1) )" 1/14

Input:
N 1-1+414@+0+10x2)+1+125+7(1+5 1+ 1+ 62 (1+1)+9)

Result:

2314 1 133

Decimal approximation:
1.645167480201061406938865705004925835649619237793470364697....

14



1.64516748..... =< {(2) == = 1.644934 ..

alf — ]
If P:= ljf(, Q}, and @ := = q) then
¢ (~¢°) 72 (—¢%)
Q3_5Q9_1.5u_5 PQ+ 5 \_5 o+ 5\
P? p? P k K Pi’) o
_— (68)
— P?Q +P2Q2 —15=0.

For P=1 and Q = 2, we obtain:

(((8-5%4-15%2-5(2+5/2)-5(4+5)-2/2+25/4)))

Input:
5 , 25
B-5x4-15 2-5[2+5}—5[4+51-2 Hiy

Exact result:

429
4

Decimal form:
-107.25

-107.25

(((8-5%4-15%2-5(2+5/2)-5(4+5)-2/2+25/4)))/0

Input:

1 5 . 25
—[8-5 4-15 2-5[2+—] 5(4+5)-2 +—]
0 2 4

Result:
% (supersymmetric condition — ©0)

s iz complex infinity

15



If we take only the result -107.25, we obtain:

55+1/16(((8-5%*4-15%2-5(2+5/2)-5(4+5)-2/2+25/4)))"2

Input:
1 - , 252
55+—[8—5 4-15 2-5[2+—]-5[4+5}-2 +—]
16 2 a

Exact result:

198121
256

Decimal form:
773.91015625

773.910... result very near to the rest mass of Charged rho meson 775.4

1/84(((8-5%4-15%2-5(2+5/2)-5(4+5)-2/2+25/4)))*2

Input:

1, 5 , 25¢
—[8-5 4-15 2-5[2+—]-5[4+5}-2 +—]
84 2 4

Exact result:

61347
448

Decimal approximation:
136.9352678571428571428571428571428571428571428571428571428 ...

136.93526...
This result is very near to the inverse of fine-structure constant 137,035

And:
-(((8-5*4-15*2-5(2+5/2)-5(4+5)-2"2+25/4)))+21+8+3

Input:
5 5 23
—[8—5 4-15 2—5[2+5]—5[4+5}—2 +I]+El+8+3

Exact result:
557
4
16



Decimal form:
139.25

139.25 result very near to the rest mass of Pion meson 139.57

From:

Schwarzschild meets Ramanujan:

From quantum black holes to mock modular forms
Boris Pioline, LPTHE, Paris - Math-Physics Colloquium
University of Amsterdam, 7/06/2019

17



02

Letter to G. H. Hardy (Jan 1920, Madras): | am ex-
tremely sorry for not writing you a single letter up
to now... | discovered very interesting functions
recently which | call "Mock" theta-functions. Un-
like the "False" theta-functions... they enter into
mathematics as beautifully as the ordinary theta
functions. | am sending you with this letter some

examples.
f(ﬂ:i 97 =1+9g—-2¢°+3q° +
== (1 +qP(1 + P .. (1+qF

e Recallthat f(7) =" ,50ang"* (with g = €*™", Im7 > 0) is a
modular form of weight k under I C SL(2,Z) if

AN

ff'a'r—l—b\
kC’r—i—d

9]
Q, o

—xn)(er + ) ¥ = (

ey Ae (RN, [ 1 ,u,r,n
WL INEE =9 lln::»ﬂ'_ )

o | n ¥ i

@ Examples include Dedekind's fu

)
and Jacobi's theta function 6() = 3.2, g which are modular

rhn..

forms of weight 1/2 under SL(2,Z) and y(4), respectively.

From:

2

s q
= HZ::D (1 -1+ FP...01 +&"F

=420+ B+

For n=-1 and q = ¢™", we obtain:
18



(((e”(-2P1)))
Input:

-2
£

Decimal approximation:
0.001867442731707988814430212934827030393422805002475317199...

0.001867442731...
Property:

2

¢ “" is a transcendental number

Series representations:

L] f \
S Ekﬂ;.“--l-‘k,- (142k)

=2
=2 1
£ =
[ = f-l'lk ]
k=0 ki

Integral representations:

n! iz the factorial function

2 -8 |61 v 12 ar
' =&

s 4 Q 1/V 142 dr
£ = £ !

3 4 [ 1/(1402) dr
- e el

(0.001867442731)/((((((1+0.001867442731)°2 * (1+0.001867442731/2)"2 *
(1+1/0.001867442731"2)))))))

Input interpretation:
0.001867442731

(1+0.001867442731)? (1 + 0.0018674427312f (1 + ——L——
: 0001867442731

Result:
19



6.4639470824775064808643561686889066041221937180408037. .. = 10
6.463947...% 107

Or:

(((e”(-2PD)) / (((((A+ ((*(-2PD))))"2 * (((1+ [(( 2PN 22 *
((1+(((1/e"(-2P1))))))"2

Input:

=27
g2

(1+e2 P (142 PP 1+ ==

=3
£ )

Exact result:

-2n
3

(1 +1|:ﬂ_4”}2 (1+ .:f-_‘?”]4 (1+ P.'Z:r]_E

Decimal approximation:
6.4398724457871043047944550696621109774959482098774950... x 107°

6.43987244...%10”

Property:
=2

£

i1s a transcendental number
[1 +1:='_4’T}"Z [l + f'2"]4 1+ fZ’T}E

Alternate forms:

1
— ¢*" sech®(m) sech®(2 m)
256

lt“14:r

[1+{=2ﬂ]6[1+{-‘4ﬂ]2

1 5 9 3

= + = + +
4(1+27)%  4(1+2™P  4(1+2MF 2(1+27)

1 3 1 3{“2.“_4

- + +
16(1+&2"F  16(1+€*") 8(l+e*™P 16(1+¢*7)

sechix) is the hyperbolic secant function

Alternative representations:

P—E:r P—SEEI'

(e R AP (14 ] (1 e ) (1O P) (14O

20



-2

(1+e2 2 (14 (2 PP (L4 =55 ) _
exp " (z)

- E 1
((1+exp?7iz)) (1 +exp 2”{z}‘?}_“}z[1+ - J

f—Z:r

(1+e2P (1+(e 2 )P (1+ ==

g2
fEJ logi-1)

2 ; i
{1+ ,,2“.:1«4_1;] (1 + (27 LBV (1 4 2110801212

logixy is the natural logarithm

iisthe imaginary unit

Series representations:

f—Z:r

(1+e27P2 (1 +(e 2 P)P (1+ ==

LE -2
g

- :
6 Iy t-1 [(142k)

; & ;
[1 e Z:‘;jt—uk:n:1+2k]] [1 ARG ZkNdJI:_IJk."II:1+2k:IJZ

w1 14
Y {Eki' k!}

=

((L+e2 P (1+(e2"P) {1 + F—;n }2 {1 +[ka=n i}zn}ﬁ{l +[Efﬂ ;.?1!}4”}2

&£

14
) Ef:lj‘__;t
R R e 6 4
(1+e27P (1+(e2 }2}}2{1+F_;n} s 1 ” - 1 2
o (=1F o (=1
=0 K k=0 k!
n!is the factorial function
Integral representations:
11052
e 2" fzsﬁ"’ll,-:m | e
(L+e® P QPP (L F7) (144 87H0 (1 2R 12
e

21



o e
f—ZJT fZSb smil )t di

[[1 +f—2:r}2 [1 +[f—2:r}2'|_}2 [1 T4 1 }2 = [1 +¢=4 B’""sin-:r:l,-'rdi‘lﬁ [1 +,¢=S J|-:|‘*"'5i1'|n:r1-'rl:\!‘r]"2

1 l,—E m

rl 2
2 fSE‘JD 1= dt

(L2 R (L2 PP (10 L] [lﬂsg = dr]ﬁ[l_'_flﬁjjl \f?cﬁ]z

[

@ By viewing black holes as black sirings wrapped on a circle,
micro-states can be viewed as excitations in a 2D superconformal
field theory. The partition function Zrz, is then manifestly
modular. BPS ground states are chiral excitations of the SCFT,
counted (with sign) by a weakly holomorphic modular form.

e E.g. intype Il string theory compactified on T8, Q(Q) = c(/4(Q))
where I4 is a quartic polynomial in Q and c¢(n) are Fourier
coefficients of the modular form

.

]

a(

wB
H

i

i} = )" c(n)q”:é—:2+8q3+12q’*+39q"’+5&q3+...

n=—1

—
I~

Moore Maldacena Sirominger 1999, BP 2005, Shih Strominger Yin 2005

e The Hardy-Ramanujan formula (aka. Cardy’s formula in physics)
gives ¢(n) ~ e™V7, in perfect agreement with gravity’s prediction
Q(Q) ~ eVh(a),

7 1
() _ 13 c(n)q”:a+2+8q3+12q4+39q?+56q8+....

Forq=¢”"
1/(eM-2Pi)) + 2 + 8*(eN(-2PI))*3 + 12%(e (-2Pi))™ + 39%(eN(-2Pi))T + 56*(e™(-
2PI))"8

Input:
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1
—- +2+8(e")P +12(e") + 39 (¢727)7 +56 (")

Exact result:
256 67, 39 47 412787 1 B4 27

Decimal approximation:
537.4916555770099722752985714201740043996997680857133693461...

Property:

24566 57 130,714 412,787 £ 80757 4027 is a transcendental number

Alternate forms:
g 8 (56 + 39 2T 112657 £ 8107 +r18”}

f_m” [55 +39 T +1265 £ 8107 +2¢='1|5JT +¢=18’T}

Alternative representations:

1 1
e +2 +8 [¢=_2’T]lg +12 [4“_2"}4 + 30 [0_2”}?+55 [4‘_2”]-8 = —— 124

exp > "(z)
Bexp (2 +12exp " (@" +39exp ") +56exp " (@)° for I

1
—— +2+8(e 7P + 1277 439 () +56 (¢ 7)<
g ! ' ' '

: +8 {f_gmh}g +12 [f_gmhr +39 [f_gmh}? +56 [f'_gm.- }S

2+
f—BISEI

1
—— +2+8(e7)P +12(e?7)* +39 (") +56 (¢ 7)° =
1

=2 cns_ln:—l:l[z}

-2 cns_l-:—ljl 4

=2 B
CoE [z} +

1
? + 12 EXp

+2 +8exp
EXD

-2 cc\s_l-:—l:l

-1
2 cos #—1][2}? +5H exp [Z}S for o |

39 exp

1 ! ; ’ :
Cos (X118 the inverse cosine function

Series representations:

1
— +2+8(e 2P +12(e 2" +39 (e 2") 456 (e 27)° =

-2m
&
64 T2 (-1F f{142k) S56TR (-1 f{142k)
2+50e o0 T "+30¢ =g t=L 7 "+
1272 IR -1 {142k g IR -1 (142K et I -1 /(142k)

23



k!
=0

oo (] ofSa] ] (5]

1
e 2+8 [4“_2”]I3 +12 [f_2"}4 +39 [4“_2”}? +56 [f—Zn}S =
.

~167
1 i |
g +2+8 [1“_2”}3 +12 [f'_‘?"}4 +30 [f‘_zﬂ}? +56 [f'_‘?”}S e [J(E ]

m g 10T
1 1 1
sgiae || mpppl——=| sgpp—— | =
S =t @ (=1 @ =1
k=0 k! k=0 k! k=0 k!
167 187 =16m
1 1 1
2 ) o w @
(-1 @ (1f S (1f
k=0 [k k=0 k! k=0 L

n! is the factorial function

Integral representations:

1 _aa (14 2,
— +2+8(e 2P +12(e ") 439 (¢ 27) 456 (e?7) =2456 o VI A,
[

56 (14 142 dr 37 (4 12 ar zalVi12 & sV i1-2 &
30 b +12¢ b +8¢ J"J ¥ +e v

1
—— +2+8(e7P +12(e)* 439 (e77)7 +56 (7)<
[

3

-128/3 [*sin® )/ dr -112/3 [*sin® )3 dr
2+50¢ ¥l : +30¢ Al : -

—64/3 [*sindt? dr -16 [“sin /o ar 16/3 [*sindi)/c? dr
12{ 7 J:l |:;|I|| +8f‘ J:l |:;|I|| +e Y h |::|I|| [

1
T 2+8 [f—ZH}E +12 [f_2”}4 +39 [1:“_2”}'F +56 [f-zn}s =
e

4 [/ (14e? e 2 166 1/{1402) ¢

56 +39¢ +1

20 [*1{1+4c2 ) dr 32 (#1142 )dr 36 (1142 ar
8¢ b a4 N Pt R L C L 4 I‘]

_37 (%1 /(12r2)
-l H{REL .Itff[

Note that, inverting the formula, we obtain:

L((((L/M(-2P1)) + 2 + 8*(eN(-2Pi))*3 + 12%(e(-2Pi)) 4 + 39% (e (-2Pi))MT +
56*(e"(-2P1))"8))))))

Input:
1
% +2+8 [0_2"}3 +12 [£_2”}4 +39 [{“_zn}? +56 [f_zn}s

24



Exact result:
1

2+ 567167 4 0T L1270 +Be BT 4 2T

Decimal approximation:
0.001860493999532841879956621007555187996639000019261084218. ..

0.0018604939...

Property:
1

= = is a transcendental number
24567107 L3071 L 12707 L B 70T 4 27

Alternate forms:
1

2 4 =167 [55+ 302" +12%7 + 807 +¢=18"]-

flﬁ:r

56430627 412637 + 8107 426167 4 G187

Alternative representations:

1
%T +2+8 [1‘.“_2”}3 +12 [f'2"}4 +39 [r_zn}? +56 [f"?"'}s B
27 ) ) . .
1
2+ ﬁ +8 [1:“_36':“}3 +12 [4“_36':“}4 +39 [f_gmh}? +56 [f_gﬁj*-}s
.
1
_i_r +2+8 [f"?"'}g +12 [f_‘?"}4 +30 [9_2"'}? +56 [r-Zn}S
27 J ) J .
: r
or
— i 2+8exp27(z® + 12exp2Tm)* + 39 exp? "(z) +56 exp 27 (z)®
=p < =)
|
1
_i_r +2+8 [r"?"}g +12 [0_2"}4 + 30 [3_2”}? +56 [E'Z"}g
=¥ ) . . .
/ 1 ~Zrosli-1),_.3 Zeost =11, .4
lj +2 +8exp ()" + 12 exp () +

= -1,
exp 2ecos l;l[zll

2 cog” _2 cog?

1= 2
3Qexp “Uiz)” + 56 exp =g | for :

1 i : : :
cos  (x)is the inverse cosine function

Series representations:
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1
(€27 +12(e2")* + 39 (¢2")7 +56 (¢727)°

B / B !
-64 3 -1F f(142k) -56 ) (-1 f{142k) .

1!,“"[2+55¢= +39¢
22 ) % (-1 (142k) Lge Do =1 f(1azk) ol Do -1 {1z k]]

N

12 ¢

1
- +2+8(e TP +12(e ) +39(e727)7 +56 (¢ 27)° L
z )

T
foonfa] efZa] ofSe] B

-\___

==r|._~ &ME

P‘:."||_a

1
L 1248(e 7P +12(e2")* +39(e2")7 +56 (27)°
£
167 i -
1 f 1 1
—— | [Is8+39| ——| +12|/——] -
w ‘_ﬁ o 'i‘L?'k ZN @
k=0 k! k=0 k! k=0 !
107 16 181
1 1 1
Bl — +2|— ol
% ﬂk = ﬂk o ﬂk
k=0 k! k=0 ! k=0t

Integral representations:
1

(€2 +12(e2")* +39 (27)7 +56 (¢ 7273

-641'311'142.:11' —56].'31\||142dr+

1};’ 2 +56e

1. 2 rlaf 2 rL4f 2
12‘“—32.10 11 di+8,¢u_24JD 1< dt +,¢=SJU 1- dl]

+39¢

1
{P—ZH}E +12 [E—En}4 3+ 39 [f—Z:r}'? +55 {‘P_zn}g
32 [y sineye de J."'III[SE' + 39 gt prsneede o 16 [(Msinyede

20 [ ainiry d 32 [ =inir )t dt 36 [*sinir ) d
Be L +2r o sy +e o5y ]

26
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n! is the factorial function



1
e+ 2+ B e 212 {2 T 2 38 (22 7Y 456 ()"

:.-E:r
32 [ {1402)dr | 4 (=1 f1402) ar 16 [ 1/(1402 )
el e JI,-'[55+39P " VIHTME | 19 104 HAHTM

20 (#1142 ) dr 32 [* 1142 )dr 36 [*1/(142 ) dr)
BT I g R e I e 1 "]

a result equal to the value of ¢ =0.0018604939...

From the expression from which we obtain the value 6.43987244...*10”, we have:

colog ((((((e”(-2P1))) / ((((((1+ ((e*(-2P1))))"2 * ((((A+ [((*(-2PD)))]"2))))"2 *
((1+(((1/e"(-2P1))))))*2)))

Input:

=2
_]'Clg ‘ )
(L+e2 P (L+ (e PP (1+ —5)

=7
£ £ 0T

log(x) is the natural logarithm

Exact result:

7 ]
_].ﬂg
[[l'ff ] [1+f J] [1+f J]

Decimal approximation:

18.860757103581098774196579202234373902812143312538579494095...
18.8607571... result very near to the black hole entropy 18.7328

Alternate forms:
2(-7nx+3log(l+e" ")+ log(l+e* "))

-14x+6log(l+ fzﬂ] +2log(l+ .|:='4’T]
~2(7r-3log(1+¢*")-log(l+e* "))

Alternative representations:
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f—Z.IT
_]'Dg —
[[{1 +¢=_2"}2 (1 +[f'2"}2}]-2 {1 + _1}2]

g2

‘F—z.lT
-log,
[[1+ én}2[{1+[e-“}znlw-“}z}Z]

e

f—Z.IT
_]'Dg ==
[le‘“}z[1+[f2"}2}}2{1+—1}2]

g2

-2m
_lug[a}logﬂ[ £ ]

(1+ = (1 + (2 P) (1 +e2mPP

e

f—ZJT
_]'Dg —
[le"“}z L+ PP (1 + F..i.nf]

Liy

E—Zn
Y
(1+ =) (0 +[e-2"}2}[1+e-“}2}2]

loggixiis the base=b logarithm

Lipixiis the polylogarithm function

Series representations:

oA ;]*
e 27 o b [ 1+|:1+r2:r:|15|:1+F4n:'2
~log }2 =Z

(1+e2 P (14 PP (1+ k

9_2 m

‘F—Zn
-1 '
Dg[[{l +¢=‘2”}2 [1 +[¢“_2n}2l|']'2 {1 + _1}2]

! =T
R [—1 + ':1+P‘4H)2.'ll:j2nn:l4l:l+r2n:'2 k
Pt n—arg[‘%]—arg{zﬂ}
_lﬂg[[{1+¢=‘2n}2[1+[‘,—2n}2}}2 [1+P_;H}2]=—2m - !
=3
log[z.:.}+§" X [{1+r-4n:|2.:1:,.—{::|4{1+gn:'2 —z.:.T( 25"
k=1

28



argiz)is the complex argument

|x] iz the floor function

Integral representation:

LT
-2 T L T T LA
g _ ( 142 TP (14e?T)2 E
1

(1+e2 P (14 ("2 (1+ =7 }2

d

-log

We take the result as a value of entropy (indeed we have the value of BH entropy
18.73, see Table) and obtain from the Hawking radiation calculator the following
values:

Mass = 4.046535e-8

Radius = 6.008504¢-35

Temperature = 3.032726e+30

From the Ramanujan-Nardelli mock formula, we obtain:

sqrt[[[[1/((((((4*1.962364415e+19)/(5%0.0864055"2)))* 1/(4.046535¢-8)* sqrt[[-
((((3.032726€+30 * 4*Pi*(6.008504¢-35)"3-(6.008504e-35)*2))))) / ((6.67*10"-

I

Input interpretation:

/|4+1.962364415 10" 1
\ / 5+ 0.08640552 4.046535 107°
|
I| 3.032726 - 10°° « 4 7 (6.008504 - 107°°)® —(6.008504 - 107°)
\ 6.67 1071
Result:
1.618249195139212749989026860015151305427028314306734727343...
1.61824919...

From the result 537.49165..., we obtain good approximations to the values of circle
length with unitary radius and of {(2):

In(((((1/(eM(-2Pi)) + 2 + 8*(e(-2Pi))*3 + 12%(e”(-2Pi)) 4 + 39% (e (-2Pi))"T +
56*(e"(-2P1))"8))))))
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Input:
lo g[

+2+8 [.t“_zﬂ}3 +12 [f_2”}4 +39 [f_Z’T}? +56 [0_2’1}8]

0—211

logixy is the natural logarithm
Exact result:
1Dg[2 +56€ 157 £ 30717 112787 4B 07 4 02’1}

Decimal approximation:

6.286913235373423019790878185460644688178126417823403437264...
6.2869132353 = 2n

Alternate forms:
1Dg[2 4o 16 (56 + 39 2T +1265 48197 4 flaﬂ}}

1Dg[5ﬁ +396%T 41265 + 8607 42157 +¢“18I}— lox

Alternative representations:

1 ] )
lng[ = +2+E[1:=-'2”}3 +12 [1:«'2”}4 +39 [f.-zﬂ}- +56 (e Zn]S]z
i

IDgP[E + +8 [4:“_2’1}3 +12 [1[“_2”]'4 +39 [-‘."_2”}'F +56 [f_zn}s]

f—zn

log(— +2+8(e 27 +12(27)* + 39 (277 + 56 e 27| =

f—2:r

log[ﬂ}logﬂ[ﬁ s +8(e 2P+ 12(e 27 439 (e 27) 456 [f-“}s]
@

lo g[

1
“Lin(-1- = -8(e2) - 12(727)* -39 (e 7) -56(e7
&

+ 24827 +12(e ) 439 (27)7 + 56727 | =

f—2:r

loggixiis the base=b logarithm

Lipixiis the polylogarithm function

Series representations:
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1
1.;;g[E +2+8(e P +12(e? ) +39(2") +56 [f'z"}s] =
£

log(1+56e %7 +39¢ 747 +127°7 + 8707 4677 -

1 k
a0 [— }
Z 1456167490, 147 19 8r g 67, 20

k=1 k

1
il 2487 2 s i)
£

- arg[zicl] - argizg)

2im +logizg) -
2

i (-1 (24567107 + 307147 1 126787 4 B 4627 —z.;.}k 25"
k

k=1

1
T ———
[

+ log(x) -

larg[E P P Lt | W O B T Lt P R L
im
2

1 (2+56 Pl LI [ SR BT o B LI I —x}k i

k=1

argiz)is the complex argument

|x] iz the floor function

Integral representations:

1
log = +2+8(e27)° +12(e7)* + 39 (27 +56 (27" =
[

J‘2+5I5 18T 90,140 g0 -8 g 6T 2 ]
—dt

1

1
log = +2+8(e27 +12(e7)* +39 (¢27)7 456 (e 27" ) =
[

i j‘hxw}‘ (1 1567157 4 30,71 L 12,78 L BT L AT MR (1 4 5)
- ds

_2.?1' —.f.m+}- r[l—s}
for-1=v=<0

Iixiis the gamma function

And:
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1/24((((((An((((((1/(eN(-2Pi)) + 2 + 8*(e"(-2Pi))*3 + 12%(e”(-2Pi))4 + 39%(e(-
2PN + 56*(eN(-2P1))"8)))))))))"2

Input:

1 1
E- IDEZ[T +2+8[¢=_2’T}3 +12 [f—znrt +39 [P-z;r}'}'_'_SEI [f‘_zﬂ]g]
el ] | | ]

logix is the natural logarithm
Exact result:
1
24 1Og2[2 Y]l Wl [P R +¢=2’T}

Decimal approximation:

1.646886584546396728162221781029730265112214318179980282531...
T

2
1.64688658... ~ {(2) = = = 1.644934 ...

6

Alternate forms:
1 %
= log*(2+¢ %7 (56 +39 ¢* " +12°7 + 807 +£'°7))

1 1%
24 (167 —log(56 + 39 *™ + 12" +B™" + 2 167 +f13””2

Alternative representations:

1 1
E- lﬂlgz[f_z

i 1Dgi[2 +

+248(e27 +12(e27) +39 (¢27)7 +56 (e 7)) =
1

f—Z:r

T

+8 [1:“_2’1}3 +12 [1[“_2”]'4 +39 |:1t='_2’1}'F +56 [f-zn}s]

1

. =2

1 7

e lagz[ +2 4 8[{“_2”}3 +12 [f—ZIr}-q- +30 [f—z.-'r-}. +56 [f—ZJTlli'S]:
24 m ' ' ' '

1

ety -2my3 -2md =2my\7 ~2my8
b +B8e” P +12(e7)" +39(e ") +56(e }]]2

[lag[mlc:gﬂ[2+ 5
P m

1

o 2+8 [1{“_2’1}3 +12 [f_2ﬂ}4 +39 [f_Z’T}? +56 [P—EJT}S] =

T

1
—lcgz[
24

i . 1 -2 73 =274 =2my7 =2 S]Z
24[_u1[_1_—f_2n_s[f P - 1227 -39 (e727)7 -56 27

o

loggixiis the base=b logarithm

Lipixiis the polylogarithm function
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Thence the colog of the result of mock theta function analyzed and equated with the
value of an entropy, corresponds to a Black Hole of mass = 4.046535 * 10™® kg
equivalent to a mass of 2.26994 * 10"’ GeV, practically near to the mean value 1.962
* 10" of DM particle that has a Planck scale mass: m ~ 10" GeV (Planck mass =
1,2209 x 10" GeV/c* = 21,76 ng Wikipedia) and is very nearly to the result of the
following Ramanujan mock theta function: (q) = 1.962364415

Indeed:

Input interpretation:
convert 4.046535 10" kg
to gigaelectronvolts per speed of light squared

Result:
2.26994 . 10'° Gev/c?

2.26994 * 10" GeV

From the following 14-th root of Ramanujan class invariant 1164.2696

= 1,65578 ...

3
1 \/113+5\/505+\/105+5\/505
8 8

((CCCCC((sqrt((1/8(T113+5sqrt(505)))))+sqrt((1/8(105+55qrt(505))))))*3)))) " 1/14

Input:

T r |
ol | L [113+5 \fﬁ] +\;'Ié[105+5 «Jﬁ]]

i\

Exact result:

[é ._l;'lé [105+5 u'ﬁ'] + % “,l'lé [113+5 dﬁ]]i ;

Decimal approximation:

1.655784548804744724619349561761107639558068114480697960239...
1.65578454388.....

Alternate forms:
33



I ;
| e | =
28/ 338881 + 15080 v 505 +4 ‘15 [2 871 007052 + 127 758 137 y 505 ]

|

(5v5 +v101 +vV105-40: +v105 +40: P'1*
23_-"?

| , 3/14
[\f5[21+~.=5|35] +¥ 113 +5v505 ]

2 Q28

Minimal polynomial:
x12 21355524 x** + 400646 x°° 1355524 %% + 1

From the mass 2.26994 * 10", we obtain:

(2.26994x 10 9)/(((((((((sqrt((1/8(113+5sqrt(505)))))+sqrt((1/8(105+5sqrt(505))))))"
3IMNT1/14)))) * 1/0.69897))))))))

Where 0.69897 is a Hausdorff dimension log;, (5) = 0.698970004336...

Input interpretation:
2.26994 10" 1

I| .' .' . 0.69897
14 11113+54505 ) + [ {105 +5+/505 |
v [\I = )+ 5 .

Result:

1.96134... » 10%°
1.96134...%10" GeV

practically very near to the mean value 1.962 * 10" of DM particle that has a Planck
scale mass: m~ 10" GeV (Planck mass = 1,2209 x 10" GeV/c?=21,76
ug Wikipedia)

from:

MODULAR EQUATIONS IN THE SPIRIT OF RAMANUJAN
M. S. Mahadeva Naika
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We consider P and Q that are equal to P =-2.05860 Q =-8.72406

—64(P3+%)+1078_11){(P % {2(@’#@%) (43)

w(erg) - (r+m)

T12%(((((((((-2.05860+2/(-2.05860)*(((2(-8.72406"2)+1/(-8.72406)2)+3(-
8.72406+1/(-8.72406))+8)))))-(((((-2.05860"2+4/(-2.05860"2))*((2(-8.72406+1/(-

8.72406))+1)))))))

Input interpretation:

112 [[—2.05850 +—
2.05860

l .
[[2 (—B.72406%)+ — ] 3 [-3.?2405 i
' " (—8.72406)°

HE (—E.?24DI5 + -

8.72406 ] ¥ 8]] i

(-2.053502 - I ] s 1}]

2.05860°

Result:
86A/7.195020413503108789/13720368221235040504427173860111278...

8667.1959...
And:

S5+1/5% 1125 (((((((-2.05860+2/(-2.05860)*(((2(-8.72406"2)+1/(-8.72406 ) 2)+3(-
8.72406+1/(-8.72406))+8)))))-(((((-2.05860"2+4/(-2.05860"2))*((2(-8.72406+1/(-

8.72406))+1)))))))

Input interpretation:
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2
2.05860

[[z (-8.72406%) +

1
-5+ 5 112 [[—2.058&0 + -

44 [—8.?24(315 po ]+ 3]]-

(—B.72406) 8.72406

" TR 1
[-2.(:5351:12 e J[E [-8.?24&5 - J+ 1}]
2.05860° 8.72406

Result:
1728.439185882718621757922744073644247008118885434772022255...

1728.43918...

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

In[112*((((((((-2.05860+2/(-2.05860)*(((2(-8.72406"2)+1/(-8.72406)2)+3(-
8.72406-+1/(-8.72406))+8))))-(((((-2.05860"2+4/(-2.05860"2))* ((2(-8.72406+1/(-

8.72406))+1))))))]

Input interpretation:

1 [llZ[[—Z.DSEﬁD -
£ " 2.05860

[{2 (-8.724067) +

: 1
= . +3[-3.?24n:u5+- J+3]]-
(—8.72406)° 8.72406

[-2.953592 e 2.0;502 J[z [-s.?zwta - 3.?54(:5 J A lm

logix is the natural logarithm

Result:
0.06730...

9.06730... result near to the black hole entropy 9.3664

Alternative representations:
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1 1
. [[2 (-8.72406%) + —L ] +3(-8.72406 + - —L )+ a] 2 )

2.0586

[—2.!358!52 i ][2 [-s.?24r:|5 i

1] 2
2.0586° 8.?24D5J+

2 [a +3 [-a.?24|:||5 + - ?2140.5)‘ 2. 8.724062 + m]
log,[112|-2.0586 + - : Lo L 5Y 1
2.0586

(1 gy (-s.?2405 e ]] [-2.058&2 s

8.72406 2.05862 J

1 1
I — [[2 (-8.72406%) + —L ] +3(-8.72406 + - —L )+ s] 2 )

2.0586

[-2.05852 g ][2 [—8.?2406 g ]+ 1] — logia)

2.0586° 8.72406

2 [a +3 [-a.?24|::|5 - ?21406} _2.8.724062 + m]
log,|112|-2.0586 + - ' o Lk
2.0586

(1 +2 [-a.?zﬂrclﬁ Fo ]] (-2.05&52 ¥

8.72406 2_[)5352J

[[2 (-8.72406%) + —1] +3(-8.72406 + - —— )+ 3] 2
log|112||-2.0586 + - = ERRAnEY. B.72406 _
2.0586

1
[—2.!35862 g ][2 [-s.?zartm i J+ 1] = Fis
8.72406

2 [8 +3 [-8.?24(35 += ?21406}- 2. 8.724062 + Tlm
1-112|-2.0586 + - : sl 5

2.0586

2.0586°

(1 +2 (—8.?24!35 fe J] (—z.nssﬁz £

B.72406 2.05862 ]

logpixiis the base-b logarithm

Liy(x)is the polylogarithm function

37



Series representations:

[[2 (-8.72406%) + —1— ] +3(~8.72406 + - + s] 2
log{112||-2.0586 + - a5 8.72406 B

2.0586

4
[—2.!358!52 e
2.0586°

0 (14 o~006TI9k
log(8666.2) - 5 ——
g ) ;.;ZI =

](2 (-a.?2405 3 ]+ 1] 2
8.72406

[[2 (~8.724062) + — - ] +3(-8.72406 + - —— )+ a) 2
log|112||-2.0586 + — ~ (-B.724061 B.72406 )
g ' 2.0586

4
[—E.DSEEZ i
2.05

][2 [-s.?24n::5 g
86°

1 =
8.?24D6]+ ]

arg(8667.2 - x @ (—1)* (8667.2 — x)* x*
ur{ = s +log[x}—2‘ } for 0
2 = k

[[2 (-8.724067 ) + —1] +3(-8.72406 + - —— |+ s] 2
log|112||-2.0586 + — = ERIAngy. 8.72406 B
2.0586

4
[-2.(:5352 g
2.0

J[z [-s.?zarn:m g
586°

1 =
a.?24|:35]+ ]

arg(8667.2 —zq)
2

arg(8667.2 — zq) 1
[ Jlng(—}dng[zuh{
2 i ZD

>‘:[ 1) [855?2 ) 5*

log(zqg) -

k=

-

argiz) is the complex argument

|x] iz the floor function

iizthe imaginary unit

Integral representations:
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((2(-8.72406%) + —1— | +3(-8.72406 + - — }+3]2]

(-8.72406)° 8.72406

log|112 ||-2.0586 + - (8
Gg[ [[ N 2.0586

P 4 1 86672 1
[-2.5535 g ][2 [-3.?2405 3 }+ 1} 2 [ S
2.0586° 8.72406 AN ¢

{[2 [—3?24DI521+ ! q]+3[_8.?24|:|6+— 1 ﬁ+8]2
log[112|-2.0586 + - —— | (-8.72406)% T

2.0586

[-2.05852 ,e 2.0;52 J[z [-s.?24r:u5 4o 8.?21%5 ] § 1]” =

1 (11. s F—F‘.Dﬁ?l':_v's i'[—s}2 rl +s)
EIJT-—IN-}]- l'[l—.ﬂ-

ds tol

Iix)is the gamma function

With an entropy equal to the result 9.067301 that we have obtained from the In of the
value of expression, by the Hawking radiation calculator, we have the following
black hole parameters:

Mass = 2.805710e-8

Radius = 4.166063e-35

Temperature = 4.373949¢+30

From the Ramanujan-Nardelli mock formula, we obtain:

sqrt[[[[1/(((((((4%1.962364415e+19)/(5*0.0864055°2)))*1/(2.805710e-8)* sqrt[[-
((((4.373949e+30 * 4*Pi*(4.166063¢-35)"3-(4.166063¢-35)*2))))) / ((6.67*10/-

I

Input interpretation:
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4.1.962364415 - 10'° 1
5. 0.0864055% 2.805710 107

x[l”f

Result:
1.618240195953930216361799175981036602633174350182042007988 ..

1.61824919...

|
II 4.373949 . 10% 47 (4.166063 - 107°) —(4.166063 - 107*)*
N 6.67 10°11

Now, we have:

hiiz = —

\/1279;355\3134—12\/5_'_\/1281+355 13+ 12,/a1
2 2 '

\/1279 + 35513 4+ 12, /a; & \/1281 + 35513 + 12 /a;
; 5 ;

'71-.-1,1/13 == B

where a, = 22733 + 630513,

We obtain:

((((1/2%(1279+355sqrt(13)+12*sqrt((22733+6305sqrt(13))))))10.5))))) +
(((((1/2%(1281+355sqrt(13)+12*sqrt((22733+6305sqrt(13))))))20.5)))))

Input:

1

‘\2

.-
[12?9 +3554/13 +12 ,j 22733 + 6305 4 13 ] +

1 | oo I { gy
\ 5[1281+355~J 13 +12 \/22?33“5305\! 13 ]

Decimal approximation:
101.1800534855957098546733135864456977523922232456688420658...

101.18...

Alternate forms:

40



rof ¥ -100x" -120x% +60x° +94x* —60x° —120x%% +100x +1
near x = 101.18

1| | — :
s ‘ql 1279 + 355 4/ 13 +12\/22?33+53n:|5 = BT
N

I ;
|
"'I( 1281 + 3554/ 13 +12 \I 22733 +63054/ 13

1 [/ P
sl \112?%355413 + 645466 -12i +6+ 45466+ 12; +
V2

r
\( 1281+ 355+ 13 + 6/ 45466 — 12 + 6+ 45466 + 12 ]
Minimal polynomial:

X —100x" -120x° +60x° +94x* —60x° - 120X + 100 x + 1

(172%(1279+355sqrt(13)+12*sqrt((22733+6305sqrt(13))))))0.5))))) -
(((((((((172%(1281+355sqrt(13)+12*sqrt((22733+6305sqrt(13))))))"0.5)))))

Input:

1 " —
|2 [12?9+355 13 +12\122?33+5305413 ] _

‘1‘2

1 — "
\ 5[1281+3551,"13 +12 22733+ 6305 /13 ”

Exact result:

1

‘\'2

.-
[1281+3551."13 +12J22?33+63G51."13 ] -

1 | oo I { gy
\ 5[12?9+355~J 13 +12 \/22?33+5305'J 13 ]

Decimal approximation:
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0.009883370936766335497016430294461115920248564878851856440...
0.00988337...

Alternate forms:

fx®+100x" -120x5-60x" +94x* +60x° -120x° -100x + 1
ar x = 0.00988337

|
1 ||
f?‘“

\

|'
1279+ 3554/ 13 +12 "( 22733+63054/ 13 -

.-
1281 + 35513 +12 \122?33+53D5 J13 ]

1 (| — -
i \112?%355413 +64/ 45466 -12i +6 45466 +12; -
V2

;
‘11281+355y' 13 +6/ 45466 — 12 + 6y 45466 + 12 ]

Minimal polynomial:
P +100x" -120x® 60 %" +94x* +60x° - 120 - 100x +1

Now, inverting the above expression, we obtain:

1/ (CCC(1/2%(1279+355sqrt(13)+12*sqrt((22733+6305sqrt(13))))))0.5))))) -
((((((((172%(1281+355sqrt(13)+12*sqrt((22733+6305sqrt(13)))))0.5))))))))

Input:

1 " —
_11/]|.| = 1279+ 355 13+12J22?33+53D5v’13 -
I\ 2

1 o "
\2 [1281 +355/13 +12,/ 22733+ 6305 /13 ]”

Exact result:
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["\ = [1281+355~.,"13 +12422?33+53D5ﬂ'13 ] -

1 " —
< [12?9 +355+13 +12 ‘j 22733 + 6305 4 13 ]]

\2

Decimal approximation:
101.1800534855957098546733135864456977523922232456688420658...

101.18...

Alternate forms:

f x®-100x" -120x%+60x" +94x* —60x° -120x% +100x + 1
ar x =101.18

|
| e | | e II | gorro
" [q 2]};’ \ 1279 +355y/13 +12 “,'I 92733 46305+ 13 -

|
| . .-
\J 1281 +355+4/ 13 +12 \/ 22733 +63054/13 “

:
-[[ajz]f.-"[\l 1279 + 355+ 13 +6 45466 - 12 +6+ 45466 + 12i -

.'
\/ 1281+355+/ 13 +6+ 45466 -12i +6 v 45466 + 12 ]]
Minimal polynomial:

X —100x" —120x° +60x° +94x* —60X° —120x° +100x +1

From the sum of the two expressions, we obtain, multiplying by 8 and dividing by
10°, the following result:

8/10"3*((((101.180053485595709854673313586+((((((((((1/2*(1279+355sqrt(13)+1
2*sqrt((22733+6305sqrt(13))))))*0.5))))) +
Q2128 1+355sqrt(13)+12*sqrt((22733+6305sqrt(13))))))"0.5)))))

Input interpretation:
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8
E [ll:l 1.180053485595709854673313586 +

l — | —
[‘\ 5[12?ﬂ,;=+355 Y13 + 12422?3%53'35 y 13 ] it

]_ — | —
\ 5 [1281 +3554/13 +12 -.‘f' 22733+ 6305+ 13 ]”

Result:
1.61888085576953135767477301738...

1.6188808...

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

From the sum of the two expressions, we obtain also:

(((sqrt(5)+1))/2)))+n 2(((101.18005+(((((((((1/2*(1279+3555qrt(13)+12*sqrt((227

33+6305sqrt(13))))))10.5))))) +
(((1/2%(1281+355sqrt(13)+12*sqrt((22733+6305sqrt(13))))))20.5)))))

Input interpretation:

+

1, — . 1 — ' s
- [«,fs + 1] + 1ag2[ml.1sms + [‘\ 5 [12?9 +3554/13 +12 .\;I 22733 + 6305 v 13

‘\2

l = II | o—
- [1231+355 N1 12,]22 733+ 6305y 13 ]“

logixy is the natural logarithm

Result:
29.8146523. ..

29.8146523... result very near to the black hole entropy 29.7668

Alternative representations:
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| 1
5[\E+ 1)+10g?|101.18 + J5[12?9+355 13 +12 \/22?33+53n:|5 V13 ] 5

i
1
J— 1281 + 3554/ 13 +12\/22?33+53D5'\" 13 ] =

2

. .
log? 1D1'18+"|, 5[12?9 +355 v 13 +12\/22'?33+ 6305 v 13 ] +

Jé[1281+355 13 +12\/22?33+5305Jﬁ] +%[1+\E]

1 1
5{\Eﬁul]ﬂtlmgz 101.18 + J5[12?9+355 13 +12 \/22?33+53D5 \ 13 ] +

1
J5[1281+355*\.‘ 13 +12\/22?33+5305\.‘ 13 ] =

1
‘1 5[12?9+3551,.' 13 +12 \{22?33+53D51,.' 13 ] -

logia) log,|101.18 +

E
Qz

[1281+355 13+12\/22?33+5305JE] +%[1+\E]

1 1
5{\Eﬁul]ﬂtlmgz 101.18 + J5[12?9+355 13 +12 \/22?33+53D5 \ 13 ] +

1
J5[1281+355*\.‘ 13 +12\/22?33+5305\.‘ 13 ] =

1
-Liy _IDD.IE_‘{‘ 5[12?9+355 13 +12 \/22 733+63054 13 ] -

E
Qz

[1281+355 13+12\/22?33+5305JE] +%[1+\E]

logpixiis the base-b logarithm
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Lipixiis the polylogarithm function

Series representations:

B |

(V5 +1)+log’|101.18 + 1Jé[lﬂ@ﬁBSS 13 +12 \/22?33+5305 V13 ] +

1 "
J5[1231+355 13 +12\(22?33+5305ﬁ 13 ] u

| 1
1 1 @ (1
Zl1+210g%|101.18 + — 12?9+Z[z ] 355w I e 2 w12
2 V2 il g
|
[22 732 + 6305+ 13 ]4; ,J 22732 + 6305+ 13 ]]] +

1 = (2 2 &
F[J[mahz‘[z][ﬁs 127 12 +12(22732+ 6305 13 |

k=0 \ K
| . 1
szazmamﬁ]ﬂ 4 24*[2]
k=0 k
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B3|

1
(V5 +1)+log’|101.18 5[12?%355 13 +12 \/22?33+5305 V13 ] "

) ;
5[1281+355 13 +12\/22?33+53D5 4 13 ] =

\/12?9 +355v 13 + 12\4'{22?33+6305\." 13

1
~11+21og*|100.18 + +
2 V2

\/1281+355 V13 +12\"22?33+63D5 V13
V2

+ﬁi4*[

]_

bk =

1279 + 355+ 13 +12 N" 22733 +6305v 13

4log|{100.18 + -
V2

\/1281+355'~."13 +12J22?33+6305w’13 s
V2 i

100.18 +0.707107 \] 1279+ 355+ 13 +12 \/22 733+63054 13 +

&

D.?D?ID?J 1281 + 3554/ 13 +12 \/22 733+ 6305+ 13 +

18

Eal e

(-1 |100.18 + 0.707107

=
1]
—

J 1279 +3554 13 +12 \/22 733+ 6305413 +

0.707107

—k

J 1281 +355 4 13 +12 \/22 733 + 6305 13
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B3|

1
(V5 +1)+log’[101.18 + 5[12?%355 13 +12 \/22?33+5305 V13 ] "

) 0
3 [1281 +3554 13 +12 \/22?33+53D5 4 13 ] =

1 I =
2 1+2 lugz 100.18 +IIJ.'}"D'?ICI'?'u,1I 1279 + 3554/ 13 +12 \/22 733+63054y 13 +

0.707107 J 1281 +355+4/ 13 +12 \/22 733+63054 13 |+

ﬁi['ﬂi_é}k B

4 log{100.18 + 0.707107 \j 1279 + 3554/ 13 +12 \/22 733+6305y 13 +

L5

|
0.707107 ‘1’ 1281 + 3554/ 13 +12 \/22 733 +6305 4 13 .’E (—1y
=1

k

100.18 +0.707107 J 1279 +3554/ 13 +12 \/22 733+63054 13 +

_k

D.?D?lﬂ?\] 1281 +3554/ 13 +12 \/22 733 +6305+4 13 -

ke

(-1y" |100.18 + 0.707107

Eal e

2|3

k=1

\4/ 1279 + 3554/ 13 +12 \/22 733+6305+4 13 +

0.707107

\! 1281 +355+4/ 13 +12 JEE 733+ 6305413

_k

niy. . : o
[ i- i= the binomial coefficient
m !

n!is the factorial function
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(@) is the Pochhammer symbol (rising factorial)

Integral representations:

é{£+ 1)+1og?|101.18 +

1
= [12?9 +3554 13 +12 \/22?33+53D51,.' 13 ] +

1
-+
2

1
5[1281+3551,' 13 +12\/22?33+53D5 13] =

| | T S
flm.lsm.m?m?\f 12794355+ 13 412V 2273346305V 13 40.707107y 12814355y 13 412V 2273346305V 13

1

B |

1
(V5 +1)+log’|101.18 + 5[12?%355 13 +12 \/22?33+5305 V13 ] +

1
5[1281+355 13 +12\/22';"'33+l'::3lill5~u.,I 13] =

1 i sty 1 3
+ j Fi-sy" (1 +s)(100.18 +0.707107
iy (1 —5)

r,q/ 1279 + 3554/ 13 +12 \/22 733463054y 13 +

0.707107

J 1281 + 3554/ 13 +12 \/EE 733 +63054y 13

-5

Iix)is the gamma function

iizthe imaginary unit
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For the above result 29.81465 considered an entropy, we obtain:
Mass = 5.087666¢-8

Radius = 7.554429¢-35

Temperature = 2.412114e+30

From the Ramanujan-Nardelli mock formula, we obtain:

sqrt[[[[1/(((((((4*1.962364415e+19)/(5%0.0864055"2)))* 1/(5.087666¢-8)* sqrt[[-
((((2.412114e+30* 4*Pi*(7.554429¢-35)"3-(7.554429¢-35)"2))))) / ((6.67*10"-

I

Input interpretation:

/|4+1.962364415 10" 1
\ / 5 - 0.0864055% 5.087666  107®
| .
| 2.412114  10°° . 47 (7.554429 - 10737 - (7.554429 . 107*°)
\ 6.67 1071
Result:

1.618249199205496114879158681348057708738955142401748452971...
1.61824919...

Now, we have that:
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n - Ly
If P = .(”(q) and () = Mqﬂ) , then
P(q*")

(52)
We consider P and Q that are equal to P =-2.05860 Q =-8.72406

135+3(8.724062/2.05860"2-+9*2.05860/2/8.72406"2)+(((2.05860/4*8.72406"4+3"
4/(2.0586074*8.724064)))+9(((2.05860/2*8.72406"2+32/(2.05860°2*8.72406"2))

)
135+3(8.724062/2.05860"2+9*2.05860/2/8.72406"2)+(((2.05860/4*8.72406"4-+3"
4/(2.058604*8.724064)))+9(((2.05860/2*8.72406"2+32/(2.05860°2*8.72406"2))

)

Input interpretation:
8.72406° 2.05860° ]
+

+9
2.05860° 8.72406°

3-4
+
2.05860% - 8.72406%

135 +3

[2.0535(1“ 8.72406% +

32
0[2.05860° - 8.72406° + ]]
2.05860° - B.72406°

Result:
107124.400260897857401293656317596655086400466857208 1854653

107124.40026...

((((135+3(8.724062/2.05860"2+9*2.05860/2/8.72406"2)+(((2.05860"4*8.72406"4
+374/(2.058604%8.724064)))+9(((2.05860/2*8.72406"2+3/2/(2.05860°2*8.72406

"2 1/4

Input interpretation:
8.72406° 2.05860°

+9 -
2.05860° 8.724067

i

34
[2.053504 8.72406% + +
2.05860% - B.72406%

32
9|2.058607 - 8.72406° + ]]]"[1;41
2.05860° - B.72406°
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Result:
18.0914...

18.0914.... result very near to the black hole entropy 18.0524

Now, we have:

andY = %, then

1 , 1 1 1
1"34———70[}’"'4——] _ 785 [Y%—?} +160[»/Y3+—]

e Y? JY3
x[\/er\/%] so[f T] {x/er\/XleO(er%)} (61)
=8ID[X—|—%] [5—#2(}/4—%)] 16{)(2' ;i]—l—lﬁ?[l

For X and Y equal to 8, we obtain:

YaJr%_m[Yng}l] TSO[YJF;}JAGD[ V3 | \/1?3]
[F+J—?]+80[J_+T] [‘/_W? 1ﬂ(ﬁ+%)}

512+1/512 — 70 (64+1/64) — 785 (8+1/8) +160 (sqrt(512)+1/(sqrt(512))*
(sqrt(8)+2/(sqrt(8)) + 80 (sqrt(8)+1/(sqrt(8))*((((sqrt(512)+8/(sqrt(512)+10
((sqrt(8)+2/(sqrt(8))))

80 (sqrt(8)+1/sqrt(8))*((((sqrt(512)+8/sqrt(512)+10 ((sqrt(8)+2/sqrt(8))))

Input:
8 —

sr:n[w.,fs +E][~4512 + Voo +m[~.,fa + %]]

Result:
14 850
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S12+1/512 — 70 (64+1/64) — 785 (8+1/8) +160 (sqrt(512)+1/sqrt(512))*
(sqrt(8)+2/sqrt(8))

Input:
1 1 1 P |
512+—-?D[54+—]-?35[3+—]+150[¢512 . _][--Js +:]
512 64 8 V512 Ve
Result:
1268625
512

Decimal form:
2477.783203125

2477.783203125 + 14850

Input interpretation:
2477 783203125 + 14850

Result:
17327.783203125

17327.783203125

Note that:

17327.783203125 / 10 = 1732.778... result very near to the mass of candidate
glueball f5(1710) meson.

-, A 1 ,, 161
SO[A +I] [5—|—2(Y—|—?)]—|—1G[X —!—XQ]+1620.

[(((16(64+1/4)))] + 1620 + 80(((8+1/2)*(5+16+1/4)))

Input:

1 1 1
15[54+ —]+ 1620 + 80 [[3+ s [5+ 16 + —D
4 2 4

Exact result:

17098
53



17098

We have that:

(((((((16(64+1/4)))) + 1620 + 80(((8+1/2)*(5+16+1/4))))))) / (1.0061571663)
+233+89+8

Where 1.0061571663 is a Ramanujan mock theta function

Input interpretation:
1664+ 1)+ 1620 +80((8 + )(5+ 16+ )
4 2 4

233+ 89 + 8
1.0061571663 +233+89+

Result:
17323.36900106318906809937015304246111594782565531680793436...

17323.369...

Note that:
17098 / (P1"2/10)

Input:
17098

Result:
170980

JTI_2

Decimal approximation:
17323.89597916691216147451061959923169986726329346071492162...

17323.89597...

Alternative representations:
17098 17098

2 1180%7?
10

57
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17098 17098

2 B2
10 10
17098 17098
2 1 2
Tl_n m[ i log(—1)y

Series representations:

17098 42745

ol I 1—13"l|c
10 & [Zk:ﬂ 142k

;

17098 42745
2 e (-1 1105712k (5142k 4 230l 42K
1 [ k=0 142k
17098 170980
2 (v [ 1§k 2 % |
10 [Lk:n [_4} [1+2k TR zmk}]

Integral representations:

17098 B 42745
2 T 1 2
e (e K1)

17098 42745

10 [fnl ,1_ dt]z
¥ 17

55

£(5) is the Riemann zeta function

log(x) is the natural logarithm

iizthe imaginary unit



17098 42745

s

= 4[]614? .;:t]z

Now, we have that:
In 17327.783203125

Input interpretation:
log(17327.783203125)

logix is the natural logarithm

Result:
9.76006645780084. ..

9.76006... result near to the black hole entropy 9.9340

Alternative representations:
log(17327.7832031250000) = log,(17 327.7832031250000)

log(17327.7832031250000) = logia) log,(17 327.7832031250000)

log(17327.7832031250000) = -Li;(-17326.7832031250000)

loggixiis the base=b logarithm

Lipixiis the polylogarithm function

Series representations:

logi17327.7832031250000) =
@ 1)k o~O.76000874534882782 k
log(17326.7832031250000) - L

k=1

k
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arg(17327.7832031250000 - x)
log(17 327.7832031250000) = 2ir 2
T
o

1 Z (-1)% (17327.7832031250000 - x)* x*
0g(x) — ror X
: k=1 "

+

arg(17327.7832031250000 — zo) 1
log(17 327.7832031250000) = = J lug( ] +
o

En
arg(17 327.7832031250000 - zg}
logizg) + { = logizg) -
i g
i (-1)* (17 327.7832031250000 - z)* z5*
k
k=1

argiz)is the complex argument

|x] iz the floor function

iizthe imaginary unit

Integral representations:

*17327.7832031250000 1
logi17327.7832031250000) :J .

1 t

1 ficesy ¢ o 7O000874534882782s [ (12 1 4 5)
logi17 327.7832031250000) = —

LT o —j cody r[l—.ﬁ}

a5

For X and Y equal to 5, we obtain:

Y3 %—70[}’9 %]—785[Y+l}+160[\/}’3+ 1]

Y AT
X [»/EJF\/%]JFSO{J}_’JF%] [erv%Ho(ﬁjo/iﬁ_{)}
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125+1/125 — 70 (25+1/25) — 785 (5+1/5) +160 ((sqrt(125)+1/(sqrt(125))*
(sqrt(5)+2/(sqrt(5))) + 80 (sqrt(5)+1/(sqrt(5))*((((sqrt(125)+8/(sqrt(125)))+10
((sqrt(5)+2/(sqrt(5))))

Input:
1 1 1 e 1 —
125+——?D[25+—]—?85[5+—]+160[\,"125+ [-d5+:]+
125 25 5

I

wofils L ([{i st Jeais L)

V5 v 125

Result:

5¢5 + 22— 180
55

160

: '3 o L
= +5x5+10[ﬁ_5+x5] er
NS 125

Decimal approximation:
272041.5324939971398711647618947453568019924096907167498500...

272041...

Alternate forms:
4 —
—— | 7550060 + 425000 4/ 5
125 069 + v ]

30203876

136005
125 v

— 30203876
1360045 + —
125

Minimal polynomial:
15625 x* - 7550969000 x + 897824 125423 376

i = e i : 2y 16 .
80 lXJrX] [.}+2(} +Yﬂ +16 [X - U] + 1620,

8O(((5+4/5)*(5+10+42/5)+ [(((16(25+16/25))))]+1620
Input:
80 [[5 + 3[5+ 10 + g]]+ 16 [25 . g} +1620
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Exact result:
220306

25

Decimal form:
0175.84

9175.84
Now, we have that:

1.7168646"(2P1) * ((((((80(((5+4/5)*(5+10+2/5)))+ [(((16(25+16/25))))]+1620))))))
Where 1.7168646 is a Ramanujan mock theta function

Input interpretation:
. 4 2 16
1.71686467° [sr:m [[5 . —J[s N1 ]]+ 16 [25 . —] 8 1520}
5 5 25

Result:
273864.6...

273864.6

Alternative representations:
4 2 16

1.71686°" [ED [5 + —J[E +10+ —]+ 16 [25 - —] + lf:ECI] -
5 5 25 o

: 2 4
1.71686°% [1520 + 80 (15 s —](5 = ]+ 16 [25 e D
5 5 25

4 2 16
1.71686°" [El:l [5 + —J[E +10 + —}+ 16 [25 + —] + lﬁEDJ -
5 5 25

5 2 4 16
1.71686 21 l8t-1) [1521:3 +80 [15 + —] [5 + = ] +16 [25 == D
5 5 25

i 9 16
1.71686° [scu [5 . —}[5 T —}+ 16 [25 ¥ —] ¥ 152(:1} .
2 > ar 16
1.716862% 1 [152(: + 80 [15 § —] [5 A ] 16 [25 PR D
5 5 25
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Series representations:

4 2 16
1.71686°" (an:n [5 s —](5 R —]+ 16 (25 ¥ —] ¥ 152(:] e
5 5 25

229396 & ol-1F f[142k)

1.71686" Lk

4 2 16
1.71686°" (ED (5 - —](5 +10+ —]+ 16 (25 - —] - IEED] =
5 5 25

2162 x§8 2k 2k
1056.00 ¢ a2 /()

4 2 16
1.71686°" (ED [5 - —HE +10+ —]+ 16 (25 - —J - 1520] =
5 5 25

278 (275 (-6450 k:.],."'{
J

3k
1.71686 |

229396 L

Integral representations:

4 2 16

1.71686°" (ED (5 + —J[S +10 + —J+ 16 [25 - —J - 1520} =
5 2 25
4 2 16

1.71686°" [ED [5 - —](5 +10 + —J+ 16 [25 - —J - 1520] =
5 5 25

4 2 16
1.71686%" (ED (5 + —](5 +10 + —J+ 16 [25 - —J - lﬁEDJ =
5 5 25

60

logix is the natural logarithm
iizthe imaginary unit

1 3 . : -
cos (a1 is the inverse cosine function

njy. 4 s oo
is the binomial coefficient
\m !

229396 ;.6 (1 (143) ae
= :
25

220306 4324 J;jl v 1-e2 de
e
25

220396 544 [ sinieye e
— e B
25



9175.84*((9Pi+sqrt(2)))

Input interpretation:
9175.84(9 7+ 2 )

Result:
2.72417... x 10°

272417...

Series representations:

_ — & D (-3) @-z0) 5"
91?5.84[9;”1,"2]:82582.6n+91?5.84m" 20 > =

k=0

9175.84(9 ;rﬂf?] _

K ko =k 1]
arg(2 — x) w (-1 @2-x)"x [_-
82582.5}T+91?5.84exp[m{ gz J]JI ) 2k
T

k=0 ki
91?5.84[9;r+1.," 2 ] — 82582.6 1+
{ {2z W —:|.'|-'l|c =0 2 - k gk
9175.84 [i ]1.2l:||g.2 zg M2 m)] zé_-'z-:1+[:||g-:2—z|:.1-'-:2:r]1] i [ [ 2};; (£ —Z0) Zp
Ffy) e k!

Now, we have that:

In 272041.5324939971398711647618947453568019924096907167498500

Input interpretation:
log(272041.5324939971398711647618947453568019924006907167498500)

logix is the natural logarithm

Result:
12.51371002661438246425795557965170346312224343945379598480. ..

12.51371... result very near to the black hole entropy 12.5664
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Alternative representations:
logi272 041.53249399713987116476189474535680199240969071674985000000) =
log,i(
272041.53249399713987116476189474535680199240969071674985000000)

log(272041.53249399713987116476189474535680199240969071674985000000) =
logia)log,272041.53249399713987116476189474535680199240969071674985000000)

logi272041.53240399713987116476189474535680199240960071674985000000) =
-Liq(
-272040.532493007130871164761804745356801992400600716749850000"
0oy

loggixiis the base=b logarithm

Lipixiis the polylogarithm function

Series representations:

logi272041.53249399713987116476189474535680199240969071674985000000) =
logi
272040.53249390713987116476189474535680199240069071674985000000
}_
\_xl_' (o l}k f—12.5 1370A350/083 238408875008 724238003 A7 70445200783 67515941068384 k

2,

k=1 e

log(272041.53249399713987116476189474535680199240969071674985000000) =

2 —argi
T 2;,— g

272041.532403007]13087116476180474535680199240069071674985
[l
| L
000000 —x) +1 [}—3 —-i-1)
x)| + logix k_lk

(272041.532493907139871164701894745356801992409690716749850".
k&
00000 —x)y" x™ ton 0
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log(272041.53249399713987116476189474535680199240969071674985000000) =
1

i

argi
272041.5324939071398711647618947453568019924096907167498500"
1 1
0000 - =g }J lng[—J + logizo) + {— arg(
ZD E.FT
272041.5324939971398711647618947453568019924096907167498500"

fin]
el 1 k
0000 - z }Jln e
0 T(=n) %k
(272 041.532493997139871164761894745356801992409069071674985000"
k&
000 - 71" =

argiz) is the complex argument

|x] iz the floor function

iizthe imaginary unit

Integral representations:

log(272041.53249399713987116476189474535680199240969071674985000000) =
[2?2 0141.53240300713087116476182474535680 199240960071 674985000000 1

w1

log(272041.53249399713987116476189474535680199240969071674985000000) =
1

2im
J"'“’*T 1 -12/513706350608323 64988 7590 872423 8963677045300 783675 15941068384 5
sy D1 —5)
[(-sP (Ll +s)ds for

Iix)is the gamma function

For X and Y equal to 0.5, we obtain:

0.125+1/0.125 — 70 (0.25+1/0.25) — 785 (0.5+1/0.5) +160
((sqrt(0.125)+1/(sqrt(0.125))* (sqrt(0.5)+2/(sqrt(0.5)))

Input:
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1 1
0.125 + _70 [D.ES 3 ]_
0.125 0.25

1 —e 1 — 2
785 [I::l.s " EJ+ 150[40.125 + [u 0.5 + _]]

Result:
-595.306...

-595.306 + 80 (sqrt(0.5)+1/(sqrt(0.5))*((((sqrt(0.125)+8/(sqrt(0.125)))+10
((sqrt(0.5)+2/(sqrt(0.5))))

Input interpretation:
-595.306 + 80 [\IE + = [[ J0.125 + E_]+ 10 [JE + 2_]]]

v 0.5

Result:
6061.26...

6061.26...
((([80*(((0.5+4/0.5)*(0.5+2(0.5+1/0.5))]+ [((16%(0.25+16/0.25)))])))) + 1620

Input:
80 [[u:u.s + %][0.5 +2 [0.5 " D—; ]]+ 16 [m.zs . a%zﬁs

]] +1620

Result:
87600

87600
The ratio of the two results is:

87600/ (((((((-595.306 + 80
(sqrt(0.5)+1/(sqrt(0.5))*((((sqrt(0.125)+8/(sqrt(0.125)))+10
((sqrt(0.5)+2/(sqrt(0.5)))))))))

Input interpretation:
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1

~505.306 +80 (V0.5 + —— [[m.lzs T ]+lﬂ["0-5 * s ]]]

Result:
14.4524

14.4524...

Note that:

14.4524 +2*1.61803398 = 17.68846796 result very near to the black hole entropy
17.7715

Now, we have that:

exp(2.6709253774829) (((((((-595.306 + 80
(sqrt(0.5)+1/(sqrt(0.5))*((((sqrt(0.125)+8/(sqrt(0.125)))+10
((sqrt(0.5)+2/(sqrt(0.5)))))))))

where 2.67092537... is a Ramanujan mock theta function

Input interpretation:
exp(2.6709253774829)

[_595.306 +80 [JE + ﬁ% [[u" 0.125 + ﬁ% ]+ 10 [JE + mET ]]]]
Result:
87605.5...
87605.5...

For X and Y equal to 1, we obtain:

141 — 70 (1+1) — 785 (1+1) +160 (1+1)) (((1+2))) + 80 ((((1+1))*((((1+8) + 10
((1+2))

Input:
14+41-70(1+1)-785(1+13+160(1+13(1+2)+801+ (i1l +8)+10(1 +2y

Result:
5402
5492
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80(1+4)*(5+2(1+1)) + 16(1+16) + 1620

Input:
B0(1+hi5+2(1+1n+16(1+16)+1620

Result:
5492
5492

13+1/Pi[1+1 — 70 (1+1) — 785 (1+1) +160 (1+1)) (((1+2))) + 80 ((((1+1))*((((1+8) +
10 ((1+2))]

Input:
13 +

1
—(14+1-70(1+1)-785(1+13+160¢1+ 1l +2y+8001 + Lyl + &+ 1041+ 2nn

I

Result:
5492
13 +

ha

Decimal approximation:
1761.157804021378368085419256883607752586504748813173633044 ...

1761.15789... result in the range of the mass of candidate “glueball” f,(1710)
(“glueball” =1760 + 15 MeV).

is a transcendental number

Alternate form:
13 7 + 5402

a

Alternative representations:
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13+
1+1-70(1+0-785¢(1+L+160(1+il+2y+800l+ il + 8y + 101 + 2y

5492 &
13 +
180°=
13 +
1+1-70(1+0-785¢1+L+160(1+1il+2y+8001+L1il + 8y + 101 + 2y
5402 % )
T
ilog(-1)
13+
1+1-70(1+-785¢1+1+160(1+ 1l +2y+8001+ il +8)+ 101 + 2y
5402 2 )
13+ —
cos~t{-1)

logix is the natural logarithm
iizthe imaginary unit

=] ! E 3 :
COSs (X)) IS the inverse cosine function

Series representations:

13 +
1+1-7F0(1+-785(1+ L +160(1+ 1+ +8001+ il +8)+ 101 + 2y

Fi
1373
13+ —

-1
142 k

o
k=01

13 +
1+1-7F0(1+-785(1+ L +160(1+ 1+ +8001+ il +8)+ 101 + 2y

i

1373
ok 1es 12k 5142k 4 p30l 42K

w -1 _
Zk:ﬂ 142k

13 +
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13 +
1+1-70(1+1-785(1++1680(1+ 11 +2y+B0(1 + (1 +B)+10(1 + 21

i

5492

13+ —on 17 1 2 1
Lk:ﬂ[_;} [1+2k +1+4k+3+4k}

Integral representations:

13 +
1+1-F0(1+-785(1+ 1 +160(1+ 1+ +8001+ il +8)+ 101 + 2y
. -
1373
134 ———
LV 1-8 at
13 +
1+1-70(1+1-785(1+L+160(1+ 131 +2y+B0(1 + 1y (1 +8)+10(1+ 21
. -
2746
1 o
2 dt
13 +
1+1-70(1+1)-785(1+1)+160(1+1)(1+23+8001+ 11 +8)+10(1+2)
. -
2745
134 ———
5 dt
Y12

e In[1+1 — 70 (1+1) — 785 (1+1) +160 (1+1)) (((1+2))) + 80 (((1+1))*((((1+8) + 10
((1+2))]

Input:
elogil+1-70(1+1)-785(1+1)+160(1+ (1 +2)+80((1+ 1)1 +81+10(1 +2np

log(x) is the natural logarithm

Exact result:
e log(5492)
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Decimal approximation:
23.40725466872411493540999322570609428158243499995425792366. .

23.40725... result very near to the black hole entropy 23.3621

Alternate forms:
e (2 log(2) + log(1373))

2 elog(2) + ¢ log(1373)

Alternative representations:

elogil+1-70(1+1)-785(1+1+160(1+1(1+2)+80(1+LHl+8)+10(1+2) =
e log,5492)

elogil+1-70(1+1)-785(1+1+160(1+ (1 +2)+80(1+Hl+8)+10(1+2) =
e logia) log,(5492)

elog(l+1-70(1+1)-785(1+1)+160(1+ 1)1 +23+80(1+ )il +8)+10(1+2) =
—e Li1(-5491)

logpixiis the base-b logarithm

Lipixiis the polylogarithm function

Series representations:

elogil+1-70(1+1)-785(1+1)+160(1+ 1)1 +2)+80(1+Ll+8)+10(1+2) =
el

log(5491)—¢ Y X1

e g fk%‘l k

elogil+1-70(1+1)-785(1+1)+160(1+ 1l +2)+80(1+Ll+8)+10(1+2) =

arg(5492 - x) & (-1F (5492 - x)f x7*
2iem . +flﬂg[l'}—{“2‘ fo
2 e k
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elogil+1-70(1+1)-785(1+1)+160(1+ 1)1 +2)+80(1+ il +8)+10(1+2) =

arg(5492 — =) 1
E—J lﬂg[—]hr log(zg) +
T

{arg[5492—z.;.}Jl i[ 1)* (5492 — z0)* z3*
— | logil=n) -
¢ 2r L k

e

k=1
argiz)is the complex argument

|x] iz the floor function

Integral representations:
elogil+1-70(1+1)-785(1+1)+160(1+1)1+2)+80(1+ il +8)+10(1+2) =

5422 1
J.“J —dt
1 t

elogil+1-70(1+1)-785(1+1)+160(1+ 11 +23+80(1+ )il +8)+10(1+2) =
ie J‘Iuaﬂr 54917 r[—.S]l"2 il +s) o
i 5

_2;1'

—i wa+y [(1-s)

Iix)is the gamma function

Now, we have:
(Formula 62)

v

+112(\/_+ [515(\/Y+\/%)+90( X3 J?T)

)
(o 2] (7 ) o
|

1 1 1 4
4 = 3 =t = = ‘ L
Y -I-Y.4 280 (Y +Y3) 28 (Y +Y2) l34‘9+78 (X"‘X)}
4 9 16
[1079+310 (X—I-f) + 24 (X +F)}
1

<

VY3
+313 (\/}_f—l—i 1176 (x/FJrﬁ)( v/—f)

— 16 [4 (X3 & %) + 203 (XQ }1;) + 2023 ( ?)] 1+ 106330.

70

+



From:

i 64 216N 1
16 [4 (x%+ %) +203 (}i = ) +2023 (X - ?]] + 106330.

4

For X =2, we obtain:
16[(4(8+8)+203(4+4)+2023(2+2)]+106330
(((C6((((((4(8+8)+203(4+4)+2023(2+2)))))))))+106330

Input:
16(4(8+8)+203(4+4)+2023(2 +2)+ 106330

Result:
262810

262810

In(((CCCCCCCTO(C((((4(8+8)+203(4+4)+2023(2+2))))))))))+106330)))))
Input:
log(16 (4 (8 + 8)+ 203 (4 + 4) + 2023 (2 + 2)} + 106 330)

log(x) is the natural logarithm

Exact result:
log(262810)

Decimal approximation:
12.47918661661902352771816136572337108184574578742303288516 ..

12.479186... result very near to the black hole entropy 12.5663

Property:

logi262810) is a transcendental number

Alternate form:
logi2) + log(5) + logi41) + logi641)

Alternative representations:
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log(16 (4 (8 +8) +203 (4 +4) + 2023 (2 + 2)) + 106 330) = log,(262810)
log(16 (4 (8 +8)+203 (4 +4) +2023(2 + 2)) + 106 330) = logia) log, (262 810)

logil6(4(8 + 8)+ 2034 +4)+2023(2 + 2)) + 106 330) = -Li1(-262809)
logpixiis the base-b logarithm

Lipixis the polylogarithm function

Integral representations:

262810 1

log(16(4(8 +8)+ 2034 +4)+ 2023 (2 +2)) + 106330) = J :
1

logil6(4(8 +8)+ 2034 +4)+2023(2 + 2)) + 106 330) =
I [‘I w4y 262 8':'9_5 r[—.ﬂz Il+s)

-—— ds for -1
21 Joicasy [(l-s)

We have also:

e’e*Pi™(-1-e)sin(e*Pi)

(CCCCCCT/A* In(CCCCCCCcro(((((4(8+8)+203(4+4)+2023(2+2))))))))+106330)))))))))) "2

Input:
; - 1
¢ 71 sinfe m) L—l log(16 (4 (8 +B) + 203 (4 +4)+ 2023 (2 + 2)) + 106 33D1]2

logix is the natural logarithm

Exact result:

1 : .
T e ¢ log®(262810) sin(e )

Decimal approximation:
1.6179043274010289855037332175528572266356592786965355509560 ...

1.61790432...
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This result is a very good approximation to the value of the golden ratio
1,618033988749...

Alternate forms:
1

= ie* " 171 log?(262810) - 5 e 71 log? (262 810)

1

= & 117 (log(2) + logi5) + log(41) + log(641))° sinfe m

Alternative representations:
o s 3 1
e 7 singe m (:t log(16(4(8 +8)+ 203 (4 +4) + 2023 (2 + 2)) + 106 BBD}]Z =

Cgs[f ] ¢ g 103’[252 810y
2 —E€T|€ T 4

: s 1
e 7 singe m (:L log(16(4(8 +8)+ 203 (4 +4) + 2023 (2 + 2)) + 106 BBD}}Z =

CGS[I ] e 102,[252 81':'}
2 —Ee€T|E T 4

: s 1
e 7 singe m (:L log(16(4(8 +8)+ 203 (4 +4) + 2023 (2 + 2)) + 106 BBD}}Z =

[;r ] . _l_t,[lng,.[ZEE 810}]2
—COS| —t+em|e T —_—
2 4

loggix)is the base- b logarithm

Series representations:

: x 1
e singe m (:L log(16 (4 (8 +8)+ 203 (4 +4) + 2023 (2 + 2)) + 106 330}]2 =

1 o g \?\_.'IH . l}k (e ;r}1+2k
—= 1 262810 ——————
16 o8 }k%‘: (1+2ky

: 5 3 1
& singe m) (:} log(16(4(8 +8)+ 203 (4 +4)+ 2023 (2 + 2)) + 106 SSD}}Z -

l o, €1 (3 )

£ _=l-r &
—= 1 262810
16 o8 }k%‘: 2k
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: s 3 1
& 117 sinfe m (Z log(16 (4 (8 + 8)+ 203 (4 + 4) + 2023 (2 + 2)) + 106 330}]2 =

1 3
| R g sl I
1 e 1 sinje m) log(262 Eﬂg}—é [262%-9}

Integral representations:

: w3 1
& singem (:L logi{16 (4 (8 + 8)+ 203 (4 +4)+ 2023 (2 + 2)) + 106 330}}2 =

1 N "1
T e ¢ log? (262 EID}J coslemt)dt
i

; o 1
e 178 singe ;r}[— log(16(4(8 +8)+ 203 (4 +4) + 2023 (2 + 2)) + 106 BBD}]Z =

1 - 2628101
Ef T —dt j costembydt

; 5 1
1 sine ;r}[— log(16(4(8 +8)+ 203 (4 +4)+ 2023 (2 + 2)) + 106 BBD}]Z =

1 —0’:'2 P :Il.l'-:4 5)4s

1+l' =1f2-¢
-—ir lo [EﬁEElD}J —d’s for 0
64 gz =i aa+y 53-"2

Multiple-argument formulas:

; o 1
e 178 singe ;r}[— log(16(4(8 +8)+ 203 (4 +4) + 2023 (2 + 2)) + 106 BBD}]Z =

1 a .
rigg b (=D + =DM e )27 log? (262 810)

i
%f" e cc:s[ ]logz[EIEE 81D}sm[ > ]

: w3 1
& 717 singe fr}[— logi{16 (4 (8 + 8)+ 203 (4 +4)+ 2023 (2 + 2)) + 106 330}}2 =

1
Ef e 10g2[25281|:|}[ sin((—2 + eym) - 2 sini(—1 + &) )

74

; o 1
e 178 singe ;r}[— log(16(4(8 +8)+ 203 (4 +4) + 2023 (2 + 2)) + 106 BBD}]Z =

n! is the factorial function



; : 1 2
& sinite ) [Er log(16 (4 (8 + 8) + 203 (4 + 4) + 2023 (2 + 2)) + 106 33&}] =

1 e -1 den . e
een [l+2cns[ 3 ]]lagz[ﬂﬁﬂﬁlﬁl}mn[ 5 ]

From 12.479186 as entropy, we obtain:

Mass = 3.291523e-8 (equivalent to 1.846409x10"19 GeV, practically near to the
mean value 1.962 * 10" of DM particle that has a Planck scale mass: m ~ 10" GeV
(Planck mass = 1,2209 x 10" GeV/c* =21,76 ng Wikipedia) and is very nearly to the
result of the following Ramanujan mock theta function: x(q) = 1.962364415)

Radius = 4.887423¢-35
Temperature = 3.728375e+30

From the Ramanujan-Nardelli mock formula, we obtain:

sqrt[[[[1/(((((((4%1.962364415e+19)/(5*0.0864055°2)))*1/(3.291523e-8)* sqrt[[-
((((3.728375e+30* 4*Pi*(4.887423¢-35)"3-(4.887423¢-35)"2))))) / ((6.67*10"-

I

Input interpretation:

/|4+1.962364415 10" 1

\ / 5 0.08640552 3.291523 x 107"
| .
| 3.728375 . 10°° » 47 (4.887423 - 107*°) _(4.887423 . 107*%)*
\ 6.67 1071

Result:

1.618249231206197105000126055818074317231564893932325563655...

1.6182492...
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From:

g (Rl
[+ 7) (o ) - (74 35) (v

Q=2,P=3
4+1/4 + (9+9) + 2(3+3) (4+3(2+1/2))

82+ 1/2)HA[((((((sqrt(27)+27/(sqrt(27)))) * (((sqrt(2)+1/(sqrt(2))))-
((((sqrt(3)+3/(sqrt(3)))* ((2+1/2)+3))))N)]

put (1 — 3 1
8[2+5 +4['42?+¢ﬁ][['4 +F]—[«f +F][[2+5}+3]]]
Result:

1 " L '
2D+24E[:+1}'2 -1143]
v 2

Decimal approximation:
-683.818369259805588464897773310587909889225890696359875376...

-683.81836...
Alternate forms:

4(9 V6 - 193]
36 *J? — 772
36 *,f? - 772

Minimal polynomial:
x* +1544 x + 588 208

4+1/4 + (9+9) + 2(3+3) (4+3(2+1/2))
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Input:
4 = 9+ +2(3+3H(4+3|2 >
+4+[ +¥)+ L3+ }[ + [ +2J]

Exact result:

641
4

Decimal form:
160.25

160.25

-683.818369259805588464897773310587909889225890696359875376/160.25

Input interpretation:
683.8183692598055884648077733105879098809225890696359875376

160.25

Result:
—4.26719731207366981881371465404423032692184643180255772465. ..

-4.2671973...

(-4.26719731207366981881371465404423032692184643180255772465)"2

Input interpretation:
(-4.26719731207366981881371465404423032692184643180255772465)°

Result:
18.20897290016875264964024764314914470589644301820447857474. ..

18.208972... result very near to the black hole entropy 18.2773
24/exp (-4.2671973120736698)

Input interpretation:
24

exp(-4.2671973120736698)

Result:
1711.715122457020. ..

1711.715... result very near to the mass of candidate glueball f,(1710) meson.
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(((((24/exp (-4.2671973120736698))))))"1/15

Input interpretation:

| 24

|
15
\ exp(-4.2671973120736698)

Result:
1.64271453236822648. ..

2
1.642714... = {(2) = ’% = 1.644934 ...

2#(((((6*(((((24/exp (-4.2671973120736698))))) 1/15))))*1/2

Input interpretation:

|I 24

615
\ \ exp(-4.2671973120736698)

2

Result:
6.27894487767152129...

6.2789448... = 2xt

24/(10°3)+(((((24/exp (-4.2671973120736698))))))*1/15

Input interpretation:
24 15|I 24
10° '\ exp(-4.2671973120736698)

Result:
1.61871453236822648. ..

1.618714...

This result is a very good approximation to the value of the golden ratio
1,618033988749...
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Now, we have that:

P — W{Q)H"( ) and@ s 5(9)9’)([145)

w(q)p(a*®) (¢")p(q®)
(e d)-e(ad)- (7 8)-n(e-3)
X 2+Q+Q]+o(x/_+\/3_)(\/_+%)+15(\/_+ﬁ)

X (ﬁ \/;fg)+2(\/_+v,—g)]=4o.

For P and Q = 1, we obtain:

then

(95)

(2-30-90-82—10(10)*(4)+5%28*2+15%4*6

Input:
2-30-90-82-10+10~4+5+28+2+15-4x6

Result:
40

40

Now, we have that:

f(—a) f(—q®)
¢ 2f(—q°)f(—q")

f— f t

P and Q =

4, 1 3, 1 g, 9
Q'+ o - 14(@ T@)-l—QB(Q ) Q+Q) Py =

_|_
rr(vee Z0) (v o) - (Ve 7

For Q and P = 1, we obtain:

(98)
+98.

2-14%2+28*2+7*2
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Input:
2-14-2+28:2+7:2

Result:

44
44

1-4973+7%28%(2-2)+98

Input:
1+9°+7.28(2-2)+98

Result:

B28
828

(((14973+7*28*(2-2)+98)))/44
Illlpllt:

4—4[l+93+? 28 (2 - 2) + 98)
Exact result:

207

11

Decimal approximation:
18.81818181818181818181818181818181818181818181818181818181 ...

18.81... result very near to the black hole entropy 18.7328

S5FI3+1073(((CCCCCC((In(((((A+973+7*28%(2-2)+98)) /44))))))N))))"1/2

Input:

[ (1
55+13 +10° \;' lug[4—4 (1+49° +7x28(2-2)+ 98]]

log(x) is the natural logarithm
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Exact result:
07

2
68 + 1000 lag[W]

Decimal approximation:
1781.132662833500040068869287279782048923999774828652698398...

1781.13266... result in the range of the hypothetical mass of Gluino (gluino =
1785.16 GeV).

Property:

' 207
68 + 1000 \I lng[ﬁ} is a transcendental number

Alternate forms:
[ 207
4 [l? +250, lug(W ]J

| (23
4 [1? +250, lcg(ﬁ ] +2 log[B}]

68 + 1000 2 log(3) - log(11) + log(23)

Alternative representations:

" 1 " 1
55413 +10° \f 1ng[4—4 (149747 28(2-2)+ 93]] _ 68 +10° \j 1ag,.[4—4 (99 + QB]J

[ (1
55+13+103\f1ag[4—4[1+93+? 28[2—2}+98]J =

| 1
68 +10° || log@) 1agﬂ[£ (99 + QB}J
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1
55+13+1D3\/lag[4—4[1+93 +7 28[2—2}+98}] =

, 1
68 + 107 \/-ul(l . (99 + 93}J

logpixiis the base-b logarithm

Liy(x)is the polylogarithm function

Series representations:

1
55+13+1D3\/10g[4—4[1+93 +7 28[2-2}+98}] =

68 +1000 |1 [ﬁ] o (o)
2 *q“g 11 _% k

—

1
55+13+1D3\/10g[4—4[1+93 +7 28[2-2}+98}] =

207
ar {— —X
8 11

T

o (-1 [E —J¢;‘}J';;vr:"‘c
+log[x]-—2 llk forx =0
k=1

68 + 1000 | 2inx

1
55+13+1D3\/10g[4—4[1+93 +7 28[2-2}+98}] =

k
)| o o I (2 aof
68 + 1000 |log(zg) + | ———— [lug[—]ﬂug[zuq—z
2m ity f=1 k

argizlis the complex argument

|x] is the floor function

Integral representations:

55+13+1D3\/10g[—[1+93+? 28[2_2}+931J — 68 + 1000 U T
44 : \ A t
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(1
55+13+1D3“|I10g[z4[l+93+? EB[E—EHQB]] ~

[ 11 {8

fid | wmﬂ[ﬁgﬁfhsﬁfu+s}

68 +500 ] = |_.[ i
m 1"1 i sty Il-s)

—

Iixiis the gamma function

We have also that:
(((1+973+7*28%*(2-2)1+98)))-(((2-14*2+28*2+7*2)))

Input:
(1+9° +7x28(2-2)+98)—(2-14x2+28x2 +7x2)

Result:
784

784  result very near to the rest mass of Omega meson 782.65
And:
10A3+(((1+973+7%28*(2-2)+98)))-(((2-14*2+28*2+7*2)))-55

Input:
10° +(1+9° +7x28(2-2)+98) - (2 - 14x2 +28x2 + 7x2) - 55

Result:
1729

1729

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

Now, we have that:
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IfP = f(_q}f(_qll) andQ - (_qu(_qgg) then

¢ f(—4”)f(—q") a3 f(—q*) f(—q't)
Q‘3+_i_165(P+ \+66(P~ 2‘\+11(P3+Ei\+1848

Q° P \ £

/ _ g?x / 1 \ o QQ\ / g\ ;|
+(PU+P_5)+22{QS+@) 2(P2+ﬁ)+3(p+ﬁ]+%
+11{\/@+ L) 15 /\f’ﬁ+i\u4 /J}TS+ &

et I el 2,

S B R T R )
B tEl Y e s Y )

For P=Q =1, we obtain:

165%10+66%82+11%(1+9/3)+1848+1-+975+22%2*(((2*82)+3*(10)+26)))+11%2*(((15
*44+14%08+14243+1+2187)))+55%4%2

Input:
165x10 +66x82+11(1+9%)+1848+1+9° +22x2(2x82 +3x10+26) +
11%2(15%4+14%28+1+243 + 1+ 2187) +55 x4 2

Result:
140558

149558
For Q =1, we have 2x = 149558, thence:

(165 10+66%82-+11%(1+973)+1848+1-+975+22%2%(((2*82)+3*(10)+26)))+1 1%2
(((15%4+14%28+1+243+1+2187)))+55%4%2)))))))/2

Input:

1

5 ((16510+ 66 82+11(1+9°)+1848+1+9°+22:2(2+82+3+10+26))+
11%2(15%4+14%28 +1+243 + 1 + 2187) + 55 x4 x 2)

Result:

74779
74779
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0.61803398-+In((((((((((165*10+66*82+11*(1+9/3 )+ 1848+ +975+22%2*(((2*82)+3
*(10)126)))1+1 1¥25(((15%4+14%28+14243+14+2187)))+55%4*2))))))2)))))

Input interpretation:
0.61803398 +

1
lng[i[[lES 10+ 6682 +11(1+9%)+1848+1+9° +22x2(2x82 + 310+ 26)) +

1122(154+14-28+1+243+1+2187)+55-4 2]}

logixy is the natural logarithm

Result:
11.8403264. ..

11.8403264... result practically equal to the black hole entropy 11.8458
Alternative representations:
0.618034 + lug[

1
5 ((165 10+ 66 82+11(1+9°)+1848+1+9°+22.2(2 -82+3 10 +26))+
11-2(15 4+14 28+1+243+1+2187)+55 4 2]}:

1
0.618034 + lag,.[i (82479+11(1+9%)+ 95]}

0.618034 + lug[

1
5 (165 10+66 82+11(1+9°)+1848+1+9°+22 2(2 82+3 10+26))+
11-2(15-4+14-28+1+243+1+2187)+55 - 4 E]Jz

1
0.618034 + log(a) L::gﬁ[E (82479 +11(1+9%)+ 95]}

0.618034 + log[

1
5 ((165 10 + 66 82+11(1+9°)+1848+1+9°+22 2(2 82+3 10+26))+
11-2(15-4+14.28+1+243+1+2187)+55 - 4 2]]:

1
0.618034 - Lil[l +z (-82479-11(1+9°%)- 95]}
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loggixiis the base=b logarithm

Lipixiis the polylogarithm function

Series representations:
0.618034 + lug[

—[[165 10 + 66 EE+11[1+§I +1848+1+97+22 .2(2 -82+3 10 +26)) +

11 2415 4+14 28+1+243+1+2187)+55 4 2}]:

1 ik
m |—
0.618034 + log(74778) - ' [?4+8}

k=1

1
0.618034 +10g(5 (165 10+66  82+11(1+9%)+

1848 +1+9°+22 .2(2 -82+3 10 +26)) +
11 2¢15 4+14 28+1+243+1+2187)+55 4 2]-]:

arg(74 779 — x & (-1 (74779 —x)° x7*
G.518D34+2m{gz—}J+lugm L 5
T

for

0.618034 + log[

—[[155 10 + 66 82+11[1+9 +1848+1+97+22 . 2(2 82+3 10 +26)) +

11 2¢15 4+14 28+1+243+1+2187y+55 4 2}]:
arg(74 779 —zp) 1 arg(74 779 —zp)
Jlng[—]dng[z.;.}ﬂ

2p

T 2

T [?4?'?9 z0)° 53¢

0.618034 +

>

k=1

J logizg) -

argiz) is the complex argument

|x] iz the floor function

iizthe imaginary unit

Integral representations:

86



0.618034 + lcg[

1
5 ((165 10 + 66 82+11(1+9°)+1848+1+9°+22 2(2 82+3 10+26))+

112(15+4+14-28+1+243+1+2187)+

74770 1
55 4 2]}-.(3.513(:3% [ St

1

1
0.618D34+10g[5 (165 10 +66 - 82 +11(1+9%) +
1848 +1+9° +22 .2(2 82+3 10 +26)) +
11-2(154+14 - 28+1+243+1+2187)+55 - 4 2]}:

1 iy TATTB ™ [(-5)F (1 +5)
0.618034 + — (
2im sy ril-s

da s

From the entropy 11.84033, we obtain:

Mass = 3.206163¢e-8 (equivalent to 1.798526x10"19 GeV, practically near to the
mean value 1.962 * 10" of DM particle that has a Planck scale mass: m ~ 10" GeV
(Planck mass = 1,2209 x 10" GeV/c* =21,76 ng Wikipedia) and is very nearly to the
result of the following Ramanujan mock theta function: }(q) = 1.962364415)

Radius = 4.760676e-35
Temperature = 3.827638e+30

From the Ramanujan-Nardelli mock formula, we obtain:

sqrt[[[[1/((((((4*1.962364415e+19)/(5%0.0864055"2)))*1/(3.206163¢-8)* sqrt[[-
((((3.827638e+30* 4*Pi*(4.760676¢-35)"3-(4.760676e-35Y"2))))) / ((6.67*10"-

I

Input interpretation:

4.1.962364415 - 10'° 1
5. 0.0864055° 3.206163  10°%

!

/

\

|
I| 3.827638  10%° 4 (4.760676 10°°) - (4.760676 - 107°?
\ 6.67 107!
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Result:
1.618240243446674171830032681608481937883015561867254120325 .

1.6182492....

Now, we have that:
hos = TVT 4+ 11V3 + 4/21 + 18 + (24 VT)(2 + V3)\/9 + 2V21.

T*sqrt(7)+11*sqrt(3)+4*sqrt(21)+18+(2+sqrt(7))(2+sqrt(3))((((sqrt(9+2sqrt(21)))

Input:
7+ 7 +11\5+4JE+18+[2+1}?][2+4§]J9+2J§

Decimal approximation:
147.7904757572030480260258422133272414024071164505156043244 .
147.79947...
Alternate forms:
|
449+2-421 1143 +7y 7 14421 +
: ; |

2\;}3[9\»2{5'] +2\,|'|?[9+21JE] +\{21[9+2~¢'E] +18

x5 144 x7 _556 x5 —816x° — 858 x* —B16x® —556x° — 144 x+1
ear x = 147.799

[\/g_fﬁ (2:43)(2+47)+

L
V2
18+11+/3 +74/7 +4+/21 +\{I éz[\"?+—91] [24?][24?]]]

—

y 2

Minimal polynomial:

x® 144 x7 556 x® 816 x° - 858 x* - 816 x° -556 x° — 144 x + 1
(((((T*sqrt(7)+11*sqrt(3)+4*sqrt(21)+18+(2+sqrt(7))(2+sqrt(3))((((sqrt(9+2sqrt(21)))
M))-13
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Input:

747 +11V 3 +4 21+18+[2+4?][2+-4?N|9+2E . 14

Result:
5+11v 3 +?1,r?+4ﬁ§+[2+1}?][2+ﬁ?]\/9+zm

Decimal approximation:
134.7994757572030489260258422133272414024971164505156043244. .

134.79947... result very near to the rest mass of Pion meson 134.9766

Alternate forms:

4\I|9+2\/E +11y3 +7V7 +4421 +
2J3[9+2u‘E] +2,j?[9+2«£§] +,j21[9+2~./§] s

f x% —40x7 8928 x% 432208 x° - 10536968 x* — 149010144 x° —
1244668 032 x° -5726566080 x - 11233130544 near x = 134.799

i[\/m[2+ﬁ?][2+d?]+

V2

—

y 2

5+ ll\'"g +'?~.,"? +4-\"E +\fllé 1[\"?+—91.] {2+\"?][2 +\"?]]]
Minimal polynomial:

x° —40x" 8928 x® 432208 x° - 10536968 x* —
149010144 x° - 1244668032 x° —-5726566 080 x — 11233 130 544

Pi*In(((((7*sqrt(7)+11*sqrt(3)+4*sqrt(21)+18+(2+sqrt(7))(2+sqrt(3))((((sqrt(9+2sqrt(
2D

Input:

xlogl7y 7 +114 3 +4w,f§+13+[2+E][2+d?]J|9+2ﬁE

log(x) is the natural logarithm

Decimal approximation:
15.69494595794287476941223299476101498896739951728274910293...
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15.694945. .. result practically equal to the black hole entropy 15.6730

Alternate forms:

wlog| root of x® -144x7 -556x® -816x° - 858 x* - 816x° -556x% - 144 x +1
iear x = 147.799
logi2) '
|- +log|l84 2 +1146 +74 14 +4+/42 +4\I'§'—11¢E+

2\/ 8 +2\f 7(9-iv3 +\/21[9-1\E]+
\/9+1 3+2,~/ (9+i ]+2\/ (9+i ] \/rzl[gﬂﬁ]]]

Alternative representations:

nlog[? 7 +1143 +4 21+18+[2+\/_][2+~./_]\|'9+2\'{_]=

nlag,.[18+11 3 +747 +4 21+[2+£][2+E]J9+EE]

nlog[? 7 +1143 +4 El+18+[2+m/_}[2+\'/_]\|'9+2\/_]=

nlcg[mlngﬂ[lﬂ+ll 3+7+7 +4 21+[2+£][2+5]\/9+EE]

xlog

747 +113 +4 21+18+[2+\/_}[2+\'/_]\|'9+2\/_]=

_17-1143 =747 -4y 21 -[2+E][2+ﬁ],j9+zﬁ]

—m Liy

loggix)is the base- b logarithm

Liy(x)is the polylogarithm function
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Series representations:

}rlag[? 7 +1143 +4 21+18+[2+\/_][2+\/_]\.'9+2\/_]=

frlag[l'?+11 34747 +4 21+[2+\E][2+\G] 9+2~/§]-

1
g[ 1?+11¢?+w'?+4fﬁ+{2+v?]|}z+v—?]\l'9+21.«ﬁT

k

T
k=1

}rlag[? 7 +1143 +4 21+1a+[2+~¢’_][2+\;’_]\.'9+2\n’_]:

arg[l&ﬂlﬁ+?ﬁ+4m+[2+ﬁ}[2+ﬁ}w’9+2vﬁ -x]
2

2
2im

+

ST
rlogeo -n Y, =(-1 [18+11 /3 +74/7 +44/21 +
k:lk

(2+¥3) (2447 )y 9+221 -:vc]ha.r‘c for >
nlog[? 7 +11y/3 +4 21+1a+[2+\|’_][2+\/_],.'9+2\1’_]=

o arg[ziu] — arg(zsg)
2im

+frll::|g[2.'|:|]l—frkZ‘1 E[—l}

[18+11 3477 +4 21+[2+£][2+\F] 9+2\E—ZDT55“

2

argiz)is the complex argument

|x] iz the floor function

Integral representations:

}rlng[? 7 +11y3 +4 21+13+[2+~,/_][2+\('_]\.'9+2J_]=

j~1s+11 V347V T 44 2T 2443 2497 |V 042421 1
- _
1
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i — | —
}rlﬂg[?-u'? +114/ 3 144 21 +18+[2+-u'?][2+v'3]-,|"9+2u'21 ]—

[ [1 + 1
2.4 s +y rl-s)
=g

[1?+ BEVEE T, B L u‘ﬁ+[2+ u'?][2+ u'?] ﬁmﬁﬁ]

!’[—512 Ml+s)ds

Iix)is the gamma function

From the entropy 15.69495, we obtain:

Mass = 3.691337¢-8 (equivalent to 2.070689%10"19 GeV, practically near to the
mean value 1.962 * 10" of DM particle that has a Planck scale mass: m ~ 10"’ GeV
(Planck mass = 1,2209 x 10" GeV/c* =21,76 ng Wikipedia) and is very nearly to the
result of the following Ramanujan mock theta function: x(q) = 1.962364415)

Radius = 5.481087¢-35
Temperature = 3.324550e+30

From the Ramanujan-Nardelli mock formula, we obtain:

sqrt[[[[1/(((((((4%1.962364415e+19)/(5*0.0864055°2)))*1/(3.691337e-8)* sqrt[[-
((((3.324550e+30* 4*Pi*(5.481087¢-35)"3-(5.481087¢-35)"2))))) / ((6.67*10"-

I

Input interpretation:

/|4+1.962364415 10" 1
\ ! 5. 0.0864055° 3.691337 10°%
|
[ 3.324550  10™° - 4 x(5.481087 - 107*)® —(5.481087 - 107332
[ | y = .
\ 6.67 1071
Result:
1.618249295402398408610748086813731512731385001452072280144 ..
1.6182492...
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We have that:

16)

_ pla) »(@) _ #la) ol
HES v 2 Y=y e

16Q" + % +8 (8Q3 — 1—13) +64 (4@2 -~ %) +16 (T4Q+ %—3)

pi 16 y 3 8 1 ‘ 2 4
: 19 TR D . 9
X _4(14Q+—2)+3(4Q +—QQ)T160]+1936—4(P+_)

: LA 2 21 | 30 LN _
X _12 (10@. Q)—I—?(?UQ +QQ)+ (8@ +Q3) . 168] —0,

, then

16+1+8(8-11)+64(4+13)+16(74+113)+(1+16)-
4(1+8)[(3+6)]+2(1+4)*[((4(14+19)+3(4+1)+160)))]+1936-
A(142)*[(((12(10+2 1)+2(20+21)+(8+1)+168)))]

Input:

16+1+8(8-11)+64(4+13)+16(74+113)+
(1+16-4(1+813+61+2(1+h 414 +1D+3 &4+ 1)+ 160+
1936 -4(1+2)(12(10+21)+2(20+21)+(8 + 1) + 168)

Result:
1200

1200
We have:

(((((16+14+8(-3)+64(17)+16(187)+(1+16)-4(9)(9)+2(5)*(((4(33)+3(5)+160)))+1936-
4(3)*(((12(31)+2(41)+(9)+168))))))))-144-34-3
Input:

(16 +1+8+«(-3+64-17+16=187 +(1 +16)-4 90 +
2x54%33+3x5+160)+1936-4x3(12x31+2x41+9+168)-144-34-3

Result:
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1019
1019 result practically equal to the rest mass of Phi meson 1019.445

(16+1+8(-3)+64(17)+16(187)+(1+16)-4(9)(9)+2(5)*(((4(33)+3(5)+160)))+1936-
4(3)*(((12(31)+2(41YH(9)+168))))))))+233+144-+89+34+21+8

Input:
(16+1+8(-31+64 17 +16=187+(1+16)-4290204+25@4 33 +3-5+160)+
1036 -4+ 3(12+31+2-41 +9+168)+233+144 +804+ 34+ 21 +8

Result:
1729

1729

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

[(((((16+1+8(-3)+64(17)+16(187)+(1+16)-4(9)(9)+2(5)*(((4(33)+3(5)+160)))+1936-
43)*((12(31)+2(41YH9)+168))))))))+233+144+89+34+21+8]*1/15

Input:
({16+1+8:(-3)+64:17+16+187+(1+16)-4-0-0+
2:54:33+43:-5+160)+1936-4-3(12-31+2-41+9+168y+
2334+ 144+ 80434421487 (1715

Result:

Y 1729

Decimal approximation:
1.643815228748728130580088031324769514329283143699940172645...

1.6438152287.... = {(2) == = 1.644934 .
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sQrt((((((O*[(((((16+1+8(-3)+64(17)+16(187)+(1+16)-
4(9)(9)+2(5)*(((4(33)+3(5)*+160)))+1936-
4(3)*(((12(31)+2(41)+(9)+168))))))))+233+144+89+34+21+8]"*1/15))))))

Input:
VEUL6+1+8x(-3+64x17+16x187 +(1 +16)-4x9x9 +
2x5@%x33+3x5+160)+1936-4x3(12x31+2x41+9+168)+
233+ 144 +89 + 34+ 21 + 8) ™~ (1/ 15

Result:

V6 N 1729

Decimal approximation:
3.140524060167724424861180128206628582126936767544347593022. ..

3.140524060... =

(((((16+148(-3)+64(17)+16(187)+(1+16)-4(9)(9)+2(5)*(((4(33)+3(5)+160)))+1936-
4(3)*(((12(31)+2(41)+(9)+168))))))))+233+144+89+55+34+21+8
Input:

(16 +1+8+(-3)+64-17+16=187 +(1 +16)-4-9+904+2:5(4-33+3-5+160)+
1936 -4-3¢12-31+2-41 +9+168p+233 +144 +89 +55+34 +21 + 8

Result:
1784

1784 result in the range of the hypothetical mass of Gluino (gluino = 1785.16 GeV).

We have also that:

(((((16+1+8(-3)+64(17)+16(187)+(1+16)-4(9)(9)+2(5)*(((4(33)+3(5)+160)))+1936-
43)*(((12(31H)+2(41H)+H9)+168)))))"1/14
Input:

(16 +1+8+«(-3)+64-17+16=187 +(1 +16)-4-9:-0 4
2:5(4+33+3-54+160)+1936-4-3(12-31+2-41+0+168) "™ (1,14

Result:

2795 I5

Decimal approximation:
1.659363441249059998468894975666886829865439502419041316767...

95



1.65936344... is very near to the 14th root of the following Ramanujan’s class
invariant Q = (Gsos/G101 /5)3 =1164,2696 i.e. 1,65578...

And:

((16+1+8(-3)+64(17)+16(187)+(1+16)-4(9)(9)+2(5)*(((4(33)+3(5)+160)))+1936-
4(3)*((1231)+2(41Y+H9)+168))))) (4Pi)/185)

Input:
(16 +1+8(-3)+64-17+16=187+(1 +16) -4 200 4+
2%5(4%x33 +3x5+160)+1936 —4x3(12%31 +2x41 +0 + 168)H"¥18S

Exact result:
Eclﬁn]_-'ISS 3-:4;r]_|'185 5*.8;11.'185

Decimal approximation:
1.618666856192106955432768780240541038186971636705943653845...

1.618666856... This result is a very good approximation to the value of the golden
ratio 1,618033988749...

Alternative representations:

(16 +1+8(-33+64 17+16 187 +(1+16)-4-9 . 94+2 54 33+3 - 5+160)+
1936 — 4 3(12x 31 + 241 + 9 4+ 168)*"¥183 _ 10ppl720 V183

(16+1+8(-3)+64.-17+16-187+(1+16)-4-0-9+2.5(¢4 33+3 5+160)+
1936 -4 3(12 % 31 + 2% 41 + 9 + 168))* V185 - 1200185/ lest-D)

(16 +1+8(-3)+64 17+16 187 +(1+16)-4 -9 . 94+2 54 33+3 5+160)+
[ ! N =1,
1936 —4x 3 (12x 31 +2 x 41 +9 + 168y V183 _ 120pH183cos "1

log(x) is the natural logarithm
iisthe imaginary unit

1 3 . : -
cos (a1 is the inverse cosine function

Series representations:

(16 +1+8(-3+64=17+16=187 +(1+16)-4 9= 0 +
2 .5(4-33+3 5+160)+1936-4.3(12 31+2 41+9+ 1684183 _

964185 £ -1k f{1ezk) q16/185 R o -1F f(142k) 532/185 I o -1 f{1e2k)
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(16 +1+8(-3)+64 17+16 187 +(1+16)-4 9.0+

2.5(4-33+3.5+160)+1936-4.3(1231+2-41+9+168)* ™% -
o16/185 I {4 -1F 110571 -2k (5142K_4 . 230142k} {142 k)

11RS 0 “1-2k (s142k 142 k1) /
34_.1ssgk=n-{4-:—13k1195 (5142 k-4 . 230142K}) /{142 k)

; _1-2 {
S#/185 Ipg4-1F 11957 1-2K 5142k 4 . 2301 42K) (142 k)

(16 +1+8(-31+64 17+16 187 +(1+16)-4 9 04

2.5(4-33+3.-5+160)+1936-4-3(12 31+2 41 +9+168y)*"™185 _
2160185 £ o -1/4F (1142 k12 /{144 k)1 /(344 k))

3%/185 Lo =14 (1f{1s2k)s2/(1sa k1 /{344 k))

cB/185 Y L1 (112 k21404 k41 (344 K))

Integral representations:
(16 +1+8(-3)+64 17+16 187 +(1+16)-4 9 9+
7. .5(4-33+3.5+160)+1936-4.3(12-31+2 41+09+168)* ™85 _
o64/185 5 V142 ar 516/185 BV 1-? £32/185 i V12 ar

(16+1+8(-3+64 17+16 187 +(1+16)-4 9 9+

2. 5(4-33+3 5+160)+1936-4.3(12 31+2 41+9+168)4 ™85 _
232/185 [3° 1/{14¢2 )t 381185 [§° 1/{14c2 ) de c16/185 [° 1/{14c2 ) de

(16+1+8(-3)+64 17+16 187 +(1+16)-4 9 9+
2.5(4-33+3-5+160)+1936-4.3(12-31+2 41 +9+168)* ™18 _
232,‘135 Ll 1},."'14' 102 dr 33,.'185 Ll 1,,."'14' 102 dr 515,.'135 Ll 1,,."'14' 102 dr

We have also:
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fpo P @) o 9@ e@’)
@ pa® T T wd e "

16Q* + @ +8 (8@3 le) + 64 (4@2 3;) + 16 (14Q+ 1<;19—3>
+(Pag) -a(P 4 m) (204 g) +o +2(7 4 1)
: (44)
10+ 2Y 1 a(4020 L) 16 - 2
X _4(14Q+6)+3(4Q —|—QQ)T160]—|—1936 4(P+P)

: LA 2, 21, g = N _
X _12 (10@. Q)+2(20@ +QQ)+(8Q +Q3) . 168] —0.

For P =2 and Q = 1/2, we obtain:

16%1/16+16+8(8%1/8-88)+64(4* 1 /4+13%4)+16(74*1/2+226)+(16+16/16)-
A(8+8/8)[(2*1/2+2) [+ 2(4-+4/4)*[(((4(14*1/2+38)+3(4*1/4+4)+160)))]+1936-
4(2+2/2)*[((12(10% 1/2+42)+2(20%1/4+84)+(8*1/8+8)+168)))]

Input:
15-£+15+s@ }-sﬂ+54ﬁ L i1 ﬂ+lﬁﬁu E+225J+[15+E]-
16 8 4 2 16
8 1 4 1 1
4[3+—M2 —+2J+ [4+—J[4[14 —+38}+3[4 —+4}+1I5CIJ+
8/ 2 4 2" A
1935-4[21-5][ 2[1a —-+42]+2(2D E’+34] [3 g-r8]+158J

Exact result:
1288

1288

We note that:

-55 + 16*1/16+16+8(8*1/8-88)+64(4* 1 /4+13*4)+16(74%1/2+226)+(16+16/16)-
A(8+8/8)[(2*1/24+2) [+ 2(4-+4/4)*[(((4(14*1/2+38)+3(4*1/4+4)+160)))]+1936-
4(2+2/2)*[((12(10%1/2+42)+2(20%1/4+84)+(8*1/8+8)+168)))]

Input:
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—EEJ+ 54(4 i+l3 4J+ 16 [?4 é +225]+
4 1 1
+2J+2[4+—M4[14 —+38]+3[4 —+4J+15C|]+
4 2 4

1 1
+42]+2[2D ‘—1-+84J+[8 §+E]+ 158]

1 1
-55+16 —+15+8[8 -
16 8

(15+ %]—4(8+ z](E
1936—4[2+ EJ[IE [ll:l

Exact result:

1233
1233 result practically equal to the rest mass of Delta baryon 1232

We have that:
cn U(@)e(q'") _ lg(e™)
k= q%/24(q3)(q%!) A= q—U(g3)¥(q'7)’ et

QB—@+34 Q° +@)+272(Q7—$)+238(Q ¢@)
— 595 (Q“’—QL)—SH) (Q +Q—)+16303 (Q _@)
— 5202 (Q +Ql2) 26911 (Q——)+(P8 fi,i)uozzo_
r{(r B o g)om(o-g)mlog) e
—168 (Q = &) + 160 (Q + —) +378 (Q = é) = 210}

() Bler ) n (- 3)-m(e+3)

o-3)-+]- () (e 8)+(e-5) 1)

From:
oo (eeg)em(T ) o2n(0+3)
_ 505 (Q‘f' = é) 510 (Q 4 E) 16303 (Q . @)

|
(k|

202 (Qﬂ + Qi} — 26911 (Q = 5) (P + ;—z) + 20230 —

We obtain, for Pand Q = 1:
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15912

In 15912

Input:
log(15912)

Decimal approximation:

log(x) is the natural logarithm

0.674828820533808127345208807658026253914952476072216569547 ...

9.67482882.... result very near to the mean of the following black hole entropies:

9,934 +9,3664 = 19,3004 / 2 =9.6502

Property:

logi15912) is a transcendental number

Alternate forms:
3 logi2) + 2 log(3) + log(221)

3 logi2) + 2 log(3) + logi13) + log(17)

Alternative representations:
logi15912) = log,(15912)

log(15912) = logia) log,(15912)

log(15912) = —-Li1(-15911)

Integral representations:
rlsmz E o

logi15912) =
W1 t

100

logpixiis the base-b logarithm

Liyix) is the polylogarithm function



ity 150117° [(-5)° [(1 + §)
log(15912) = — —— [ " A
—i ca+y [(1-35)

b1

1/6 (In 15912)

Input:
1
: log(15912)

Exact result:
log(15912)

6

Decimal approximation:

Iixiis the gamma function

log(x) is the natural logarithm

1.612471470088968021224201482943004375652492079345369428257 ...

1.61247147... result that is a golden number

Property:
log(15912)

6

15 a transcendental number

Alternate forms:

1
8 i3 logi2) + 2 logi3) + log(13) + log(17)n

logi2) log(3) logi221)
2 " 3 6

log(2y log(3)y log(13) log(l?)
+ + +
2 3 6 6

Alternative representations:
log(15912) log.(15912)
6 6

logi15912)

1
e - Elcg[mlcgﬂ[lS 912)
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log(15912) Li1(-15911
6 = 6

loggix)is the base- b logarithm

Lipixiis the polylogarithm function

Series representations:

k
103’[15912} 103’[15 011 [_ 15911}

1\}&
6 Ez

k=1

or x < U

logi15912)

arg(l5912 - x) 10g[x}
: f*

2

i o [15912 xE x*
gl

5
=:—ix
3

log(15912)y 1 [arg(15912 —zq) 1 log(za)
e e

El - 5 2 oty
llarg[ISE’lE—z.;.}J : 1 i[ 1* (15912 — z)* =3~
- 0g(Zn)— —

6 2 BlEl =g 2

argizlis the complex argument

|x] iz the floor function

Integral representations:
log(15912y 1 pise1zl -

3] 6.4 t
logi15912) i J‘r‘wﬂf 159117 r(-s) r[1+“d’ r I
— 5 |||' 1)
B 127 Joiwmiy Irl-s)
Iixiis the gamma function
We have that:
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_ _pla)e(e’) p(a)(a*)
1= @@ Y = e

1
Y5

i 1
— 908 [}” + _ 83582 l}f" - —] — 1369692 [Y3 + —1

Y3

|

| L

I.f

b

_|_
hﬂ.
P )
——

o]

[=p|

[aiy |

-]

(v 8]

oo

[t}

4=

RE=

[p]

(v &

]

]
Tﬁ

+

-
b
| A
e
|

]

g
reees

-

_'_
~| -
| S

L k

64 16 4
; 3 4 2: EADE
+420 [X ] + 9987 lX XQ} + 75426 [X + _X] } :

(63)

For X =1, we have that:
128[((((2((1+256)+420(1+64)+9987(1+16)+75426(1+4))))]

Input:
12821+ 256)+420(1 + 64y + 9987 (1 + 16) + 75426 (1 + 4

Result:
147063 206

147063296

Scientific notation:
1.47063296 x 10°

In (((((128[((((2((1+256)+420(1+64)+9987(1+16)+75426(1+4))))]))))

Input:
log(128(2 (11 + 256) + 420 (1 + 64 + 9987 (1 + 16) + 75426 (1 + 4nn

log(x) is the natural logarithm

Exact result:
logi147 063 296)
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Decimal approximation:
18.80637363710189031561760589527905935677554565758749412375 ..

18.80637... result very near to the black hole entropy 18.7328
Property:

logi147 063 296) is a transcendental number

Alternate form:
0 logi2) + log(287233)

Alternative representations:
logi128 2((1+256)+420(1 + 64)+ 9987 (1 + 16) + 75426 (1 + 4))) = log,(147 063 296)

log(128 - 2{(1 +256)+420(1 +64)+9987 (1 + 16)+ 75426 (1 + 4 =
logia)log, (147063 296)

log(128 - 2((1 +256) + 420 (1 + 64) + 9987 (1 + 16) + 75426 (1 + 4)) =
-Li;(-147 063 295)

loggixiis the base=b logarithm
Lipixiis the polylogarithm function

Integral representations:

147063 296 1
log(128 - 2 (1 + 256) + 420 (1 + 64) + 9987 (1 + 16) + 75426 (1 + 4)) = { =
W]

dt

log(128 - 2((1 +256)+420 (1 +64)+ 9987 (1 + 16)+ 75426 (1 +4))) =
i r wiy 1470632957 1(-5)* (1 + 5)

o ds for
E.FTn—j'w+:r r[l—.ﬂ'

Iixiis the gamma function

128[((((2((16+256/16)+420(8+64/8)+9987(4+16/4)+75426(2+4/2))))]
Input:
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256 64 16 4
128 [2 [[15+ —]+420[8+ —]+998?[4+ —]+?542l5 [2+ —D]
16 8 4 2

Exact result:
00418112

99418112

Scientific notation:
9.9418112 x 107

For X = 2, we obtain:
In(((((128[((((2((16+256/16)+420(8+64/8)+9987(4+16/4)+75426(2+4/2))))]))))))

IlnIEut: - - 16 5
og|128 [2 [(lf:w EJ+4ED [8+ EJ+ 998?[4+ I]+?542I5 [2+ EJD]

logixy is the natural logarithm

Exact result:
log(99418112)

Decimal approximation:
18.41484486830765719891057298739967984148449020633102186319...

18.41484... result very near to the black hole entropy 18.2773

Property:
logi99418112)is a transcendental number

Alternate forms:
16 logi2) + log(1517)

16 log(2) + log(37) + logi41)

Alternative representations:

256 64 16 4
103[128 2 [[15 + —}+42a [s+ —}+ 993?[4+ —]+ 75 426 [2+ —m s
10 ; ¢ 256 ?

16
lng:{ESE [3&1 720 + 9987 (4 5 E] +420 [s 2o } P D
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256 64 16 4
105(128 2 [[16 + —J+420 [E+ —]+ 993?[4+ —J+ 75 426 [2+ —m s
16 g 4 2
64\ 256

16
| | 256 (301720 8714+ — [+420 (8B + — e
ogia) ugﬂ[ [ +99 [ + 4}+ [ + ) }+ T D

256 64 16 4
lcg(lzﬂ 2[[15+ —J+42D [s+ FJ+998?[4+ I]+?542r5. [2+ im=

16
. 16 64\ 256
-L“[l-zs& [3&1?2D+998?(4+ IJ+42D [s+ E% ED

logpixiis the base-b logarithm

Lipix)is the polylogarithm function

Integral representations:

256 64 16 4
102(128 2[[15+ —}+4zn:: [s+ —]+993?[4+ —]+?5425 {2+ —D]=
16 8 4 2
rwmsllzl
Wl t

256 64 16 4
102(128 2[[15+ —}+4zn:: [8+ —]+993?[4+ —}?5425 (2+ —D]=
16 g 4 2

i ity 99418111°° (=5 [(1 + 5}

e T 50 Fopei
e
Now, we have that:
gy - PP oy Pleld) o
P(g*)e(4®) p(qh)p(q?)
X 92XV L X'V2 AXY 4 4Y2 AXYV 4 AXY -2 XV 1 2X°Y* — .
(58)

For X =Y =1, from the (58), we obtain:
1-2+1-4+4-4+4-2+2=0 (supersymmetric condition — 0)
For X =Y =2, we obtain:
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2D — 2EQABHD + QNAEDND — AFDHD + AFDN) — 4HDHQNT + AFDNADHDAD — DHDATHDAT +
2%2N2*204
Input:

22 23224+ 2 2 _Ax2x24+4x2% -
4x2x2 +Ax2% 2% _ 252327 £ 2527 2

Result:

36
36

And:

ABH (272 — 2% 2NF*D + 2NAHDND — AFDED + 4*DND — AFDFDNT 4 4*QADHDN) —
2H¥QNJHIINT 4 2¥A2*DN4)
Input:

48(27 - 2x2¥ %2+ 2% %27 —4x2x2+
A2 —Ax2x2 1A% 2% x2? _ 25252 2527 52

Result:

1728
1728

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

[48%(2/2 — 2%213%D + 2NAHDND — 4HDQH) + 4FDND — AFDFDNT 4 4FDADFEDND —
AR IS A A ST R VA
Input:

(48 (2% - 2x27 x24+2%x2% _4x2x24+4x2% -
4x2x2? +4x 22 x2% - 2x2* x2? +2x22 2"~ 1/ 15)
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Result:

225 %'3

Decimal approximation:

1.643751829517225762308497936230979517383492589945475200411...

L.6437518... = {(2) = = = 1.644934 .

55+[48* (272 — 2#2/3*2 + 2N4FQND — 4% D*D + 4FDQND — 4FHDHQND + 4FQNDHQND —
2¥QNJHENT 4 2*2N2*214)]
Input:

55+48(2% —2x 2 %24+ 2% x2% _4x2x2+
Ax2® _4x2x2 +4x 2 x2® _ 2527 x 2 + 2% 2% x2¥)

Result:
1783

1783 result in the range of the hypothetical mass of Gluino (gluino = 1785.16 GeV).

We note that:

In"2 (272 — 2%¥2/3%2 + 2N4*QND — 4%D*D + 4HQND — 4*DHDINT + 4*DND*DAD —
2H¥QNJHIINT 4 2¥AD*DNA)

Input:
log?(2® -2x 2 x242%x2% —4x2x2+
452 _A4x2x2 +4x2% %22 — 252 %2 +2x2% 2%

log(x) is the natural logarithm

Exact result:
log”(36)

Decimal approximation:
12.84160798227360550147650833539615462653447817971397330954....

12.8416079... result near to the value of black hole entropy 12,5664
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Property:

log®(36) is a transcendental number

Alternate forms:
41og*(6)

(2 log(2) + 2 log(3)*

Alternative representations:
log?(2* - 2x2¥ 2+ 2% x 2% —4x2x2+4x2% _4x2x20 4
A4x2 x2? —2x2 %2 +2%2% x2%) =log?(-156 + 12 x2%)

log?(2® - 2x 2924+ 2% % 2% —4x2x2+4x2% _4x2x2V 4
4.2°.22-2.2° .2°4+2.2° 2% = (log(a) log,(-156 + 12 - 2*)

log?(2® - 2x 29 x 24+ 2% %22 —4x2x2+4x2® —4x2x20 4
452 x2 —2x2 x2® +2 2% x2%) =(-Liy(157 - 12 x 2%)f°

loggix)is the base- b logarithm

Liy(x)is the polylogarithm function

Series representations:
log? (2% - 25272+ 2% 2 _4x2x24+4x 2 _4x2x2 4

sl
33

¥ RV e S B v SRy R0 SRV P || [35-\'”“
+ ) = [loge35)- 3, —

k=1

log?(2% —2x 2 x2+42% %22 _4x2x2+
4x 2% _4x2x 2 4+ 4x 2P x 22 - 2x 2P x P +2x 22 x2Y) =

arg(36 - x) o N E6-of x*Y
2 {— log(x) - for x < 0
[ Imw = + g kz_; k
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log?(2% —2x 2 x 2+ 2% % 2% _4x2x2+
Ax2? —4x2x2 +4x 2 x 22 _2x2 x2 +2x2* x2%) =
arg(36 —zg) = -1 (36— 20)° 25" ]z

1
[log[z.;.H {TJ (lng[z—DJHng[sz—)_‘ P

k=1

argiz)is the complex argument

|x] iz the floor function

Integral representations:
log? (2 - 2x 2P %24+ 2% %2 —4x2x24+4x2* -
36 1

Ax2x2 + A% x2? —2 %2 x PP +2x 2 2“}=U Edt]z
1

log? (2 - 2x 2 %24 2% % 2% —4x2x244x P _4x2x2 +4x P 2*

[ J-.-_ww JS]E
PV T 00 1O, P oy W it A || for —1
: 472

Iix)is the gamma function

Now, for X =Y =1, from (59), we obtain:

o(9) (%) - 2@)e(a™)
A )e(q?) e(g*)e(d?)

Y2+i—12(}f+%)+12(ﬁ+%) (\/17'+

};2
4 4X _‘T ! '30.

, then

7)
W (se)

1+1-12 (1+1) + 12 (1+2)(1+1) and
4(1+4)+30
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We obtain:
1+1-12(1+1)+ 12 (1+2)(1+1)

Input:
1+1-12(1+1)+12(1+231+1)

Result:
50

50
And:
4 (1+4) + 30

Input:
41 +4y+30

Result:
50

50
Note that:
[1+1-12(1+1)+ 12 (1+2)(1+1)]"1/8

Input:
Y1+41-120+D+120+2(1+1)

Result:

PR

Decimal approximation:
1.630689408953309633325441386540290377805497589955618125005...

1.6306894... result that is a golden number
In"2 [1+1-12(1+1)+ 12 (1+2)(1+1)]

Input:
log?(1+1-12(1 + 1)+ 12(1 + 2)(1 + 1))

logix is the natural logarithm

Exact result:
log”(50)
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Decimal approximation:
15.30392399499906448681657226084668020224925553986996573637....

15.30392399... result near to the black hole entropy 15.6730

Property:

log”(50) is a transcendental number

Alternate form:
(log(2) + 2 log(5)°

Alternative representations:
log?(1+1-12(1+1)+12(1 +2)(1 + 1) = log2(50)

log?(1+1-12(1+1)+12(1+2)(1+ 1) = (logia) log, (501>

log?(1+1-12(1 + 1)+ 12 (1 +2)(1 + 1)) = (~Li1(-49))°
loggix)is the base- b logarithm

Lipixiis the polylogarithm function

Series representations:

ik
log?(1+1-12(1+1)+12(1+2)(1 + 1) = |log49) - ¥ [%}
k=1

log®(1+1-12(1+1)+12(1+2)(1+ 1) =

arg(50 — x) o GO x)
Eur{g— +10g[x1—2‘
2 e k

log®(1+1-12(1+1)+12(1+2)(1+ 1) =

arg(50 - zg) 1 Lol |8
log(zg) + {MJ [lgg[— J - lng[zu}] - L o=t
2 T ZD T k

argiz)is the complex argument
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|x] iz the floor function

Integral representations:

50 1 2
10g2[1+1—12[1+11+12[l+2}[1+1}}:([ Ed’t]
J1

U—Ja\:?; 4975 [;:_:15_321['-:1+5.1 '_“']2
log®(1+1-12(1+1)+12(1+2)(1 + 1)) = - sl
g2 - + 1)+ - - 2.2
Iixiis the gamma function
From
4 ; 16
N (0 . 9] 1 g
X = ”".(i)"’(glé andy = k”(q}l?’(" 4), then
p(a*)e(a®) w(q*)p(a?)

X1Y? 4+ 6X°%Y + X2 +16Y° + 24XY —4VXY (X°Y + X° +2X 4 8Y) =0.
(60)

For X =Y =1, we obtain:
I1+6+1+16+24—4(1+1+2+8)

Input:
1+6+1+16+24-4(1+1+2+8)

Result:
0

0 (supersymmetric condition — 0)
For X =Y =2, we obtain:
QNAFQNDHOHQNZHE2A2M2+]1 622 +24%2%2-4%(sqrt(4)) (274 3*2+2/2+2*2+8*2)

Input:
2*x2® 4 6x 2P x2+2% +16%x27 +24x2x2 -4 4 (P x24+2% +2x2+8x2)
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Result:
El

4
O*In(((2M4*2/2+6%2/3*2+2/2+16%2/2+24%2%2-4%(sqrt(4))(273*2+2/24+2*2+8%2)))
Input:

glug[z“ 2 +6x23x2+22 +16x2% +24x2x2 -4y 4 (22x2+2% +2x2+8 2]]

logixy is the natural logarithm

Exact result:
9 logi4)

Decimal approximation:
12.47664925007901556951017818624717822535900241848459457417...

12.47664... result very near to the value of black hole entropy 12,5664

Property:

0 log(4) is a transcendental number

Alternate form:
18 log(2)

Alternative representations:
More

910g[24 22+6.2°.2+2°416.2°+24.2.2-4+4 (22 2+2°+2.248.2)|=

9log,(260 +4 - 2* - 160 wﬁ]

910g[24 2246.2°.2422416.2%2424.2.2-4+44(2°.242°4+2.248-2)|=

9 lcg[ﬂ}lcgﬂ[EED +4x2* 160 wﬁ]

910g[24 22+6.2°.2+2°416.2°+24.2.2-4+4 (22 2+2°+2.248.2)|=

-9 Lis(-259 -4 2% + 160 \,":]
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loggixiis the base=b logarithm

Lipixiis the polylogarithm function

Series representations:
glog[z“ 22 4 6xPx2+2%+16x2% +24x2x2 -4y 4 (x2+22 +2x2+8x2)) =

{4

Ll |~

[~z

log(3) -
Qag{}gk P

1]
—

glng[z“ 22 4 6x20 2422416522 +24x2x2 -4y 4 (20x2+22 4222+ 8x2)) =

@ 1o xt
9 logix) -9 forx <0
+9 log(x) kEI -

arg4 - xj

IEHT[

9log(2* 2246272+ 22 +16-22+24.2.2-4Y4 (2712427 +2.2+8 - 2)) =

arg(4 —zn) 1 arg(4 - zo) 1 A -l 5t
9{MJlng[—]+glng[zg}+9{qung[z.;.}—gZ i
2 = 2 = k

argiz)is the complex argument

|x] iz the floor function

Integral representations:
9log(2* 224627 2+27+16-2°+24.2-2-4Y4 (271242742248 2)) =

41
9] >at
1 £

9log(2* 224627 2+27+16-27+24.2.2-4Y4 (272427 +2.2+82)) =
szm+y3‘5r[—s}2r[1+s}
2

ds for -1 0
—i sty Irl-s)

Iixiis the gamma function
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34+16%2 * exp((2M4*2/2+6*2N3%24210+16+2/2+24% %)
A% (sqrt(4)) (23 ¥2+2/242+2+8%2)))

Input:
34 + 162

exp[z“ 22 46528 %2422 416x2% 424525244 (°%2+2° +2x2 +8x2)

Exact result:
34432 6%

Decimal approximation:
1781.140801060615650499528358401548108889303585235650199226...

1781.1408... result in the range of the hypothetical mass of Gluino (gluino = 1785.16
GeV).

Property:

34 +32¢” is a transcendental number

Alternate form:
2(17 + 16 &%)

Series representations:

34 + 16 2exp[24 RS 0 L LR

— 'L_'\l.l1 k
24 .2.2-4+4 (22 242742 .2+8 2]]:34+32L

k!
k=0

34 + 16 Eexp[24 92 6x P %2422 4 16x2% 4

4
e fin) 1
3 2 1
24x2x2-4v4 (27 x242° +2x24+8 2]]:34+32LLE]
=|:|

34 + 16 zexp[z“ 22 +6x 2 x2+2% +16x2% +24x2x2 -
32

(S, Y

4v4(2°.2+224+42.2+8 2]]:34+

n! is the factorial function
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((B4+16%2 * exp(((2M4*272+6*273%242/2+16+22+24%2%2-
4% (sqrt(4))(273*242/242%2+8*2))))))* /15

Input:
[34+ 16 2exp[2“ 2 1 6x P x2+2% +16x2% 4

24x2x2 44 (20%x2+2% +2x2+8 2)))~ @r15)

Exact result:
15
¥ 34+32¢°

Decimal approximation:
1.647074398815548255993322448035971780412937233384321777791...

2
1.64707439... =~ {(2) = ’% = 1.644934 ...

Property:

15 4
Y 34 +32¢" isatranscendental number

Alternate form:

|
1"—:/ 2(17 + 16 &%)

All 15th roots of 34 + 32 e”4:
1"3" 34 +32¢" € ~1.64707 (real, principal root)

344326 2115 15047 4+0.6699 ;
19344326 415 (1.102141.2240
' 34+ 326 215 05000+ 1.5665 i

344326 £BMI5 __0.17217+1.63805 i

Series representations:
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{34+15 zexp[z“ P bxI %2122 1 16xP 1A% 23—

a4 (P 2+ 424248 2}]]"*[1;15}:15 34+32i

k

k!

k=0

{34+15 zexp[z“ P %24 P 416 4 2% T —

o 4
a4 (P 12+ +2x2+8 2)))~ /15 =15 34+32L2i]

k!
-0

{34+15 zexp[z“ P bx %2422 1 16x P 12522

Integral representation:

(1+z)”° =

44 (2°2+27+2.2+8.2)) " /15 = |34+

ity DE)-a-s) 4
—i pa+y =

(2xnTi-a)

for (0

32
[ @ -:—13:""]4

k=0 k!

n! is the factorial function

Re(a) and |argiz)| =«

Iixiis the gamma function

Beiz) is the real partof =

argiz)is the complex argument
|z is the absolute value of =

iisthe imaginary unit
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V() gg. YU

= qﬁ'h’" ( _{]5 ) ¢.-,(-_q55 ) Q'_S".—"'I" ( _qs ) T.-"'-*( _qll )
5, 1 1 -
Q° +@—33( Q5)—99(Q"‘+@)—1039(Q +QB)
alaz b N sy 5%
— 1683 (Q Q_2) 8300 (Q+ Q) 6534 (P e
54 1
—11{(P4+ﬁ>( +Q)+(P3 ){11+4(Q2+ ﬂ
B 1 (70)
+(P2+;2>[1+5( )+3(Q +—) Q+—)]

, then

+(Pr ) [prrim(@rg) v100 (@ ) +15 (00 + )
eler gl (e )@l -

(((1+1-66-198-1529%2-1683*2-17600-6534-(1+5"5)-

TTCCCCCCC((1+625)*2+(1+125)))
((11+8))+(1425)(18+112+6+16)+6(324+252+320+36+18)+(1+125)(11+8)))))))

Input:
1+1-66-198-1529x«2 1683 2—1?6DD—6534—[1+55]—
110001 + 6251 =2 +({1+1250(11 + &) +(1 +251(18 + 112 + 6 + 16y +
6324 +252 + 320 + 36 + 18) +(1 + 125)(11 + 8y

Result:
—454454

_454454

-454454*0=0 — 0 or -454454/0 = & (complex infinity = supersymmetric
condition — o)

If we take only the result -454454 we obtain:

1.6180339872+ In(~(((1+1-66-198-1529%2-1683*2-17600-6534-(1+5"5)-

TTCCCCCCCCC((1+625)*2+(1+125)))
((11+8))+(1425)(18+1 12+6+16)+6(324+252+320+36+18)+(1+125)(11+8)))))))))

Where 1.61803398... is the golden ratio

Input interpretation:
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1.61803398% + log(—(1+ 1 - 66 — 1908 - 1529 -2 - 1683 - 2 - 17600 - 6534 — (1 +5°) -
11000l +6253=2 +(1+ 1250011 +81+(1 +25)(18 + 112+ 6+ 16) +
5324 +252+320+36+18)+(1+125)(11 + &8y}

logix) is the natural logarithm

Result:
15.6448850. .

15.6448... result practically equal to the black hole entropy 15.6730

Alternative representations:

1.61803° + log{—(1+1-66-198 - 1529 2 - 1683 2-
17600 - 6534 - (1+5°) - 11 ((1 +625) 2 + (1 + 125)) (11 + 8) +

(1+25)(18+112+6+16)+6(324 +252 +320+36+18)+
(1+125)(11 + 8))) = log, (451329 +5°) + 1.61803°

1.61803” + log(—(1+1-66-198 - 1529 21683 2 - 17600 - 6534 —(1+5°) -
116l +62512 +(1 + 125011 + 81 +(1 + 25)(18 + 112 + 6 + 16) +
6324 +252 +320 + 36 + 18) +(1 + 125)(11 + 8))) =

log(a) log, (451329 +5°) + 1.61803°

1.61803% + log{—(1+1-66-198 -1529 2 -1683 2 - 17600 - 6534 —(1+57) -
g . .
11000l #6252 +(1 + 1250011 + 81 +(1 +25)(18 + 112+ 6+ 16) +
6324 +252 +320 +36 + 18) +(1 + 125)(11 + By} =

~Li;(-451328 -5°) + 1.61803°

logpixiis the base-b logarithm

Liy(x)is the polylogarithm function

Series representations:

1.61803” + log(—(1+1-66-198 - 1529 21683 2 - 17600 - 6534 —(1+5°) -
116l +62512 +(1 + 125011 + 81 +(1 + 25)(18 + 112 + 6 + 16) +
6324 +252 +320 + 36 + 18) +(1 + 125)(11 + 8))} =

k
[_ 4541453 }

[
2.61803 + log(454453) - >’ :

k=1
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1.61803” + log(—(1+1-66 - 198 - 1529 21683 2 - 17600 - 6534 —(1+5°) -
110l +625 2 +(1 + 12511 +8) +(1 +25)(18 + 112+ 6 + 16) +
6324 +252 +320 + 36+ 18) +(1 + 125)(11 + 8)y)) =

arg(454 454 — x) J & -1y (454454 — x)° x*

logix)— %
2}1- +0gx}kk_‘l k

261803 +2inm

TI i1

1.61803% + log{—(1+1 - 66 - 198 - 1529 - 2 - 1683 - 2 - 17600 - 6534 —(1+5°) -
11001 +625)2 +(1 +125)(11 +8)+(1 +25)(18 + 112 + 6 + 16) +
6324 +252 +320 + 36 + 18) + (1 + 125)(11 + 8py)) =

argid54 454 - zp) 1
J lﬂg{— ] +log(zg) +
ey

2.61803 + {
{arg[454454 —2n)

2m
13

(-1)F (454454 — g\ z.:,
k=

T

J log(zg) -

—

argiz)is the complex argument

|x] iz the floor function

iizthe imaginary unit

Integral representations:

1.61803% + log(—(1+1-66 - 198 - 1529 2 -1683  2-
17600 - 6534 — (1 +5%) - 11 ({1 +625) 2 + (1 + 125)) (11 + 8) +

(1425)(18 + 112+ 6 + 16) + 6 (324 + 252 + 320 + 36 + 18) +
454454 1

(1+125)(11 + 8))) = 2.61803 +J Cat
1

1.61803% + log{—(1+1-66 - 198 - 1529 - 2 - 1683 - 2 - 17600 - 6534 —(1+5°) -
11(((1 +625)2 +(1+125) (11 +8)+(1 +25)(18 + 112+ 6 + 16) +
6324 +252 +320 + 36+ 18) +(1 + 125)(11 + 8)))) =

1 piw+y 4544537 [(-s)* (1 +5)
261803 + — ds for
EIT o = cody F[l — &)
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1/16°2(-(((1+1-66-198-1529%2-1683%2-17600-6534-(1+5"5)-

TTCCCCCCCC((1+625)*2+(1+125)))
((11+8))+(1425)(18+112+6+16)+6(324+252+320+36+18)+(1+125)(11+8)))))))

Input:
1
E[-[1+1-55-198—1529 2-1683 217600 - 6534 —(1+5°) -

11601 +625) =2 +(1 + 125111 + 83 +¢1 +253(18+ 112+ 6+ 16y +
6324 +252 +320+ 36+ 18)+(1+125)(11 + EH-]]

Exact result:
227227

128

Decimal form:
1775.2100375

1775.2109... result in the range of the mass of candidate “glueball” f,(1710) and the
hypothetical mass of Gluino (“glueball” =1760 + 15 MeV; gluino = 1785.16 GeV).

Now, we have that:

o(q)e(g?) o(0)(q*°)
Ifp ==~ dQ:=X2"2 2 th
©(q°)p(a*?) anae p(a®)p(qt o
1 _ 1 . 1 . 1 i
QO - a1~ 112 (Q3 + @) + 1440 (Q2 4 @) — 3184 (Q - 5) + 7316

s (P L) [2(@+ L) -a1 @+ ) + 10| ~2 (P24 2
- BAL ? ' - @) - P2

i =3 :
(e ) +2(as 2) wo] ca(m e 2) (0 2) 4.

(73)

For X =Y =1, we obtain:

141-112(1+1)+1440(1+1)-3184(1+1)+7316
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8%2(22%2-31%2+170)-2(14+25)*(3*2+24%2+64)+4(1+125)(1+1+4)

141-112(1+1)+1440(1+1)-3184(1+1)+7316

Input:
1+1-112(1+1)+1440(1+1)-3184(1+ 1)+ 7316

Result:

3606
3606

8%2(22%2-31%2+170)-2(14+25)*(3*2+24%2+64)+4(1+125)(1+1+4)

Input:
8x2(22x2-31%2+170)-2(1+25)(3x2+24x2+64)+4(1+125)(1 +1+4)

Result:
—680

-680
3606 = -680 ; thence
((((((((((16(44-62+170)-2*(26)*(6+48+64)+4* 126%6))))/3606))))))
Input:

1644 -62+170)-2-26(6+48 +64)+4 12646
3606

Exact result:

340
1803

Decimal approximation:

-0.18857459789240155296727676095396561286744315030504714364...
-0.1885745978924...

2 exp((((((((((16(44-62+170)-2*(26)*(6+48+64)+4*126™6))))/3606))))))
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Input:
1644 - 62+ 170 -2 266 +48 +64) +4 - 126 t’:J

2
EXP( 3606

Exact result:
2

.[“340" 1803

Decimal approximation:
1.656277447461892529037520343846480063201508336177366775283...
1.65627744... is very near to the 14th root of the following Ramanujan’s class
invariant Q = (Gsos/G101 /5)3 =1164,2696 i.e. 1,65578...

Property:
2

15 a transcendental number

i 340/1803

Series representations:

9 [15[4—4—52+1TD}—2 266 +48+064)+4 126 5] 2
exXp I :
3606 o 11340/1803
[Z..k:n k!P
9 1644 -62+170)-2 266 +48+64) +4 126 6 2
EXP[ 3606 J 2 e (~14k)? \B40/1803
bl
9 1644 -62+170)-2 26(6+48 +064)+4 126 6 2
EXP( 2606 ] = [ = =1 etz ]340_-'1303
0 i

n!is the factorial function

12 exp((((((((16(44-62+170)-2%(26)*(6+48+64)+4*126%6))))/3606))))))

Input:
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1644 -62 +170) -2 266 +48 + 64y +4 - 126 5]

12
EXP( 3606

Exact result:
12

.[“340" 1803

Decimal approximation:

0.037664684771355174225122063078880379209050017064200651699...

9.93766468 result practically equal to the black hole entropy 9.9340

Property:
12

15 a transcendental number

% 340/1803

Series representations:

- (15[4—4—52+1?D}—2 266 +48 +64+4 126 5} 12
EXp =
3606 oo 1)340/1803

[Lk:ﬂ k!}

- 1644 -62 +170)-2  26(6+48 + 64y +4 126 6 12

EXP[ 3606 }: oo [~14k)2 \340/1803
pralkaes
1644 - 62 +170)-2 266 +48+64)+4 126 6 12
2 EXP( 3606 J =

k=0 &

oo =l-k+z 340/1803
[ z ]

n!is the factorial function
21 exp((((((((((16(44-62+170)-2*(26)*(6+48+64)+4*126%6))))/3606))))))

Input:
21 exp[

1644 -62 +170)-2 - 266 +48 + 64y +4 - 126 5]
3606

Exact result:
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21
340/1803

Decimal approximation:

17.39091319834987155489396361038804066361583752986235114047...

17.390913198... result near to the black hole entropy 17.5764

Property:
21

15 a transcendental number

i 340/1803

Series representations:

21 (16[44—52+1?D}—2 266 +48+06h+4 126 6} 21
exp = :
3606 oo 1340/1803

[Lk:ﬂ k!}

21 (1&[4—4—52+1TD}—2 2B +48 +64+4 126 EJ 21

EX e
" 3606 oo (~14k)? \B40/1803
st
1644 - 62 +170)-2 266 +48+64)+4 126 6 21
2 EXP( 3606 J 2

k=0 &t

oo =l-k+z 340/1803
[ z ]

n!is the factorial function

55+ (((((1+1-112(1+1)+1440(1+1)-3184(1+1)+7316)))) + (((((8*2(22*2-31*2+170)-
2(14+25)*(3*2+24%2+64)+4(1+125)(1+1+4))))))

Input:

B54+01+1-112(1+1y+1440¢1+1)-3184(1 + 1)+ 7316} +

(Bx2(22x2-31=x2+170) -
211 +25)(3=2+24+24+6h +4(1L +125)(1 + 1 +

Result:

2981
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2981 result very near to the rest mass of Charmed eta meson 2980.3

CHT-112(1+1)+1440(1+1)-3184(1+1)+7316)))) + (((((8*2(22*2-
31%2+170)-2(1+25)*(3*2+24*2+64)+4(1+125)(1+1+))) D)) 1/16

Input:

(1+1-112(1+1)+1440(1 +1)-3184(1+ 1+ 7316)+(B~2(22-2-31-2+170)-
2(1+25)(3x2+24=2+64+4(1 +125(1+1+4m ™ (l;16)

Result:

W 2926
Decimal approximation:

1.646804879368820108738038118226988380858063818164587196200...

2
1.646804879... = {(2) == = 1.644934 ..

(-288/10 M) +H((((([((((1F1-112(1+1)+1440(1+1)-3184(1+1)+7316)))) +
((((8*2(22%2-31%2+170)-2(1+25)*(3*2424%2+64)+4(1+125)(1+1+)))N)))))) 1/16

Input:

288
w0 4001 +1-112(1+1)+1440(1 +13p-3184(1 + 1)+ 7316) +

10
(8x2(22x2-31x2+170-2(1+25)(3 22 +24x2 +6d) +

4(1+125{1+1+4m™(1;16)

Result:

16/ 18
2026 - —
Y 625

Decimal approximation:

1.618004879368820108738038118226988389858063818164587196200...
1.61800487...

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

Alternate form:
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1 16

625[525 2926 -18]

Minimal polynomial:

542101 086242752217 003 726 400434 970 855 712890 625 x'°
249 800 180 540660221595 317 125320434570312500000 x +
53956 838 996 782607 864 588 499 069 213867 187500000 x'* +
7251799 161167582497 000 694 274 902 343 750 000 000 x'* +
678 768401 485 285721 719 264 984 130 859 375000000 x'% +
46916471 910662 949 085 235595 703 125 000 000000 x'! +
2477189 716883003 711700439453 125000 000000 x™ +
101918 662 637472 152 709 960 937500 000 000 000 x° +
3302 164 669454097 747 802 734 375 000 000 000 x* +
84535415 538 024902 343 750 000 000 000 000 x” +
1704233 977246582 031 250 000 000 000 000 x® +
26771966 478 928 125 000 000 000000 000 x° +
321263597 747 137500000 000 000000 x* +
2846 889 727728480000 000000000 x° +
17569376 605410048 000000000 x° + 67466406 164 774584 320 000 x —
1586 187 778 346 292 986 952 903447 551 285 192 719 323 716 974

Now, we have that:

_ ¢@)(q')
= d)(:) qll]

#(q°) (%)

then

O'Qz

(i) n ) (o)
_ LY _es3a4 (P54 B
— 1683 (Q +Q—)+8800 (Q+@) 26334+(P +E)

uf (e E) o) (o £ ros(e )
(p2+;—1)[18—56(@+1)+3( 1) (Q+Q3)]
|

(76)

_(p+%) [3)4—1)@(Q+% +160 ( @>—18(Q +Q3)
Hle ) n+1(@+ )|}

For P=Q =1, we obtain:
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1+1+33%2-99*2+1529*2-1683*2+8800%2

6534-+(1+3125)-11[((((1+625)2-(1+125)(11+8)-(1+25)(18-112+5-8)-(1+5)(324-
252+320-36+18)-(1+125)(11+8))))]

1+1+33%2-99*2+1529*2-1683*2+8800*2

Input:
1+1+33+2-99:2+1529-2-1683:2+88002

Result:

17162
17162

6534+(1+3125)-11[((((1+625)2-(1+125)(11+8)-(1+25)(18-112+5-8)-(1+5)(324-
252+320-36+18)-(1+125)(11+8))))]

Input:

6534 +(1+3125) -11(1+625)-2-(1+125)(11+8)-(1 +25)(18-112+5-8) -
(1 +5)(324 -252 + 320 - 36 + 18) - (1 + 125)(11 + 8y

Result:

45498
45498

Thence:
17162x = 45498;
And:

1/17162((((((6534+(1+3125)-11[((((1+625)2-(1+125)(11+8)-(1+25)(18-112+5-8)-
(1+5)(324-252+320-36+18)-(1+125)(1 I+8)))))))

Input:
1

17162
(6534 +(1+3125)- 111 +625)«2 —-(1+1253(11 +8) -1 +25)(18-112+5-8) -

(1+5)(324 -252 + 320 - 36 + 18) - (1 + 125)(11 + 8y

Exact result:
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22749
8581

Decimal approximation:

2.651089616594802470574525113623120848385969001281901876238...
2.6510896....

-0.0089-0.0013+((((((((((1/17162((((((6534+(1+3125)-11[((((1+625)2-
(1+125)(11+8)-(1+25)(18-112+5-8)-(1+5)(324-252+320-36+18)-

(I+125)(1T+8)) DM 1/2

Input:
[ .
~0.0089 - 0.0013 + _|
2 Ty [1? 162

111 +625)»2-(1+125)(11 +8)-(1+25)(18-112+5-8) -
(1+5)(324 -252 + 320 -36 + 18)-(1 + 125)(11 + SmJ

(6534 +(1+3125) -

Result:

1.6180167...
1.6180167...

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

1.61803398+In((((((((-17162+(((((6534+(143125)-1 1 [((((1+625)2-(1+125)(1 1+8)-
(1425)(18-112+5-8)-(1+5)(324-252+320-36+18)-(1+125)(1 1+=)MNDINM))))

Input interpretation:
1.61803398 + log(-17 162 + (6534 + (1 + 3125) -
11((1+625)«2-(1+125)(11+8) - (1 +25)(18 - 112 +5 - 8) -
(1+5)(324 -252 +320-36 + 18)—(1 + 125)(11 + &)

logix is the natural logarithm

Result:

11.86992234...

11.86992234... result practically equal to the black hole entropy 11.8458
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Alternative representations:

1.61803 +
log(-17162 + (6534 +(1 + 3125)-11((1 +625)2 - (1 + 125)(11 + B) - (1 + 25)
(18 -112+5-8)-(1 +5)(324 - 252 + 320 - 36 + 18) -
(1+125)(11 +8y» = 1.61803 + log,(28 336)

1.61803 +
log(-17162 + (6534 +(1 +3125)- 111 +625)2 —(1 +125)(11 + B} -1 + 25)
(18 -112+5-8)-(1+5)(324-252+320-36+18) -
(1+125)(11 + 8y = 1.61803 + logia) log,(28 336)

1.61803 +
log(-17162 + (6534 +(1 + 3125)-11((1 +625)2 - (1 +125)(11 +B) - (1 + 25)
(18 -112+5-8)-(1+5)(324 -252 + 320 -36+18) -
(1+125)(11 +8))) = 1.61803 - Li1{-28335)

logpixiis the base-b logarithm

Liy(x)is the polylogarithm function

Series representations:

1.61803 +log(-17 162 + (6534 + (1 + 3125) -
1161 +625)2 -1 +125)(11 +8)—-(1 +25)(18-112 +5-8) -
(1+5)(324-252+320-36+18)-(1+125(11+8m =
1 k
1.61803 +log(28335) - > [”A
k=1 k

1.61803 +logi-17 162 + (6534 +(1 + 3125) -
1101 +625)2-i1+125)(11 +8)-(1+25)(18-112+5-8)-
(1+5)(324-252 +320-36+18)—(1 +125)(11 + 8y =

arg(28 336 - x) @ (-1)F (28336 - x) x*
1.61803 + 2ixr g—J+10g[r}—L }
2 e k
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1.61803 +log(-17 162 + (6534 + (1 + 3125) -
111 +625y2 —(1 +125)(11 +8)—(1 +25)(18-112 +5-8) -
(1+5)(324-252 +320-36+18)—(1 + 125)(11 + 8y =
arg(28 336 - zq) 1
J 10g[—]+ logizn) +
ey

i

1.61803 + {

arg(28 336 - =)

logizg) -
2}1’ J glzn)
i[ 1) [28336 Zo ) zg*

k=1

argiz)is the complex argument

|x] iz the floor function

iizthe imaginary unit

Integral representations:

1.61803 +
logi-17162 +(6534 +(1 +3125)- 111 +625)2 - (1 +125)(11 + 8) - (1 + 25)

(18 =112 +5 — 8)— (1 + 5) (324 — 252 + 320 — 36 + 18)
0236 1
(1+125) (11 + 8 = 1.518D3+J at
1

1.61803 +log(-17162 + (6534 +(1 + 3125) -
11¢1+625)2-(1+125)(11+8)-(1 +25)(18-112+5-8)-
(1+5)(324 -252 +320-36+18)-(1 + 125)(11 + Byp) =

1 [ricosy 28335°° (-5 I(1
1.61803+— [ ° Al TR
LI oty r[l—.ﬁ}

Iix)is the gamma function
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From:

Quantum Black Holes, Localization & Mock Modular Forms

ATISH DABHOLKAR
CNRS - University of Paris VI
VII Regional Meeting in String Theory - 19 June 2013

Now, we have that:
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Ramanujan’s example

In Ramanujan's famous last letter to Hardy in 1920, he gives 17 examples

of mock theta functions, without giving any complete definition of this
term. A typical example (Ramanujan’s second mock theta function of

“order 7" — a notion that he also does not define) is

."'.|2

i = 45/1682(1—@) A=)

— g8 (1 4 gt P 2B+ )

Hints of modularity such as Cardy behavior of Fourier coefficients but not
quite modular! Despite much work, this fascinating ‘hidden’ modular
symmetry remained mysterious until the thesis of Zwegers [2005].

A mock modular form h(7) of weight k is the first of the pair (h, g)

@ g(7) is a modular form of weight 2 — k,
@ the sum h = h + g*, of his modular with weight k with

g (r.7) = (i)k_lfj(z+f)""g(—f) =

2T

Then g is called the shadow of h and his called modular completion of h
which obeys a ‘holomorphic anomaly’ equation

dh( )

.‘

(477p)* = —27i g(7).

Ramanujan never specified the shadow which was part of the mystery.
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“My dream is that | will live to see the day when our young physicists,
struggling to bring the predictions of superstring theory into
correspondence with the facts of nature, will be led to enlarge their
analytic machinery to include not only theta-functions but mock
theta-functions. .. But before this can happen, the purely mathematical
exploration of the mock-modular forms and their mock-symmetries must
be carried a great deal further.”

Freeman Dyson (1987 Ramanujan Centenary Conference)

We will encounter mock modular forms naturally while dealing with
quantum black holes and holography in situations with wall-crossing.

o ¢} n2
Fo(r) = —q25/168 q
) 2 = a7 (=)
_ _q143/168(1+q+q2+2q3+”_)'

(Ramanujan's second mock theta function of “order 7" - a notion that he also does not define)

-q"(-0.1488) sum ((q*(n"2))/(1-g"n)((1-g*(2n-1)), n = 1 to infinity
For g =0.60653 and n = -0.1488, we obtain:

-0.60653/(-0.1488)* ((0.60653(-0.148872)) *1/(((1-0.60653(-0.1488)*(1 -
0.606537(-1.2976)))

Input interpretation:
-0.14882 1
0.60653 —
e 0 AnEEal 2976

0606537 1488

0.606530 1488

Result:
-0.549067...

-0.549067...
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3% (((((-0.606537(-0.1488)* ((0.60653°(-0.1488"2)) *1/(((1-0.60653"(-0.1488)*(1-
0.60653/(-1.2976)))))

Input interpretation:

2
3%(-1)|-|0.60653 01458 =
I_I_DEDEEEI.EQE

0505530 1488

0.606530 1488

Result:
1.647200820546231482040946562274819090577227454175911992902 ...

1.64720082... = {(2) == = 1.644934 ..

For n =2, we obtain:
-0.606537(-0.1488)* ((0.60653”4) *1/(((1-0.60653"2*(1-0.60653"3)))

Input:

0.60653* - =
1-0.60/53= (1-0.60653 |

0.60653" 1488

Result:
-0.204126...

-0.204126...

-8 * ((((-0.606537(-0.1488)* ((0.60653"4) *1/(((1-0.60653/2*(1-0.60653"3))))))

Input:
4 [_ [D'5D5534 1-0.606532 -:11—13.1506533] ]]
) 0.60653" 1488
Result:
1.63300...

1.63300... result that is a golden number

Or:
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(-1/3) / ((((-0.606537(-0.1488)* ((0.60653"4) *1/(((1-0.606532%(1-0.60653*3))))))

Input:
1
3[-[0.506534 -1 = H
1-0.606532 (1-0.606537) ||
0.606530- 1488
Result:
1.63298...

1.63298... result that is a golden number
From the result -0.204126..., we obtain:

8 colog -((((-0.60653(-0.1488)* ((0.60653/4) *1/(((1-0.60653"2*(1-
0.60653"3)))))))

Input:
-[a.ﬁaﬁsa“ 2 3_]
M 1-0.606532 (1-0.606537
0.60653" 145
logixi is the natural logarithm
Result:
12.7122...

12.7122... result very near to the black hole entropy 12.5664

Alternative representations:

. [ -0.60653% ]
- D - =
# " 0.606530 14 (1-0.606537 (1 -0.60653%))
[ 0.60653* ]
%] 0.606530 14 (1-0.606537 (1 -0.60653%))

—— [ -0.60653* ]
e D —_ =
# " 0.606530 14 (1-0.606537 (1 -0.60653%))
bt [ 0.60653* ]
-8 logla) log,
B O8al 0 606530148 (1-0.60653" (1 -0.60653%))

137



[ -0.60653* ]
8(-1)log|-

0.60653"14%8 (1 - 0.606537 (1 - 0.60653%))

s [ 0.60653% ]
177 0.60653014 (1-0.60653% (1 - 0.606537))

loggixis the base= b logarithm

Lipixiis the polylogarithm function

Series representations:

-0.60653% & (-1 (-0.795874)
8[—1}10g[— ]:82‘[ bl 2 }
0.60653% 1488 (1 — 0.60653% (1 - 0.60653%)) T k
S5 [ -0.60653% ]
_— Dg g =
0.60653" 1488 (1 - 0.60653% (1 - 0.60653%))
(0.204126 - = (-1 0.204126 ~ x)f x*
_151';r{arg ) —810g[x}+82 ; X T forx<0
2 k
k=1
5 [ -0.60653% ]
— Dg —_— =
0.60653" 1488 (1 — 0.60653% (1 - 0.60653%})
0.204126 — 1
-8 {arg[ zD}Jng(—J—E logizn) -
E.FT ZD

(0.204126 — z0) @ (~19% (0.204126 — zg)° 25
a["”g ZDJlng[anEz 07 o
2 o k

argiz)is the complex argument

|x] iz the floor function

iizthe imaginary unit

Integral representation:
-0.60653% ] j*ﬂ.zmlzls 1

0.60653" 1488 (1 _ 0.606537 (1 - 0.60653%)) 1 t

8(-1)log|-
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q qi gﬂ

o 5 _|_ X =
1—q (1—¢%)(1—¢3) (1—11&}(1—&“11(1—q“1+

(ii)
For instance when g = e ' and t — 0
When g = —e " and ¢t — 0
If we take q=¢" fort=0.5, we obtain: q=e">=0,6065306597126334236....
q=e¢"’=1,6487212707001281468486507878142 or

1/q=1/e"" = 1,6487212707001281468486507878142

Now let's develop the above formula directly with the parameters provided by
Ramanujan. We obtain the following interesting results:

-0.60653/(1+0.60653) - 0.60653/4/(((1+0.606532)(1+0.606533))) -
0.60653/9/(((1+0.60653/3)(1+0.606534)(1+0.60653"5)))

Input:
0.60653 0.60653*
1+0.60653 (1+0.60653%)(1+0.60653%)

0.606537
(1+0.60653%)(1 +0.60653%)(1 + 0.60653)

Result:
~0.46582222623447136636580377333045672125872851787626500863. ..

-0.465822...

-(0.55+0.21+0.01) / (-
0.46582222623447136636580377333045672125872851787626590863)))))))

Input interpretation:
-(0.55 +0.21 +0.01)

-0.46582222623447136636580377333045672125872851787626590863

Result:
1.652991112563231182633112566373934524808676757442302329030...

1.65299111... is very near to the 14th root of the following Ramanujan’s class

invariant Q = (Gsos/G101 /5)3 =1164,2696 i.e. 1,65578...
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(13+2) exp -(-
0.46582222623447136636580377333045672125872851787626590863)

Input interpretation:
(13 + 2
exp(—(-0.46582222623447136636580377333045672125872851787626590863))

Result:
23.899855845176015752737469022654492089477170533858921145. ..

23.8998558... result practically equal to the black hole entropy 23.9078

13 exp -(-0.46582222623447136636580377333045672125872851787626590863)

Input interpretation:
13 exp(—(-0.46582222623447136636580377333045672125872851787626590863))

Result:
20.713208390152546085705807266300559810880214462677731650. .

20.7132... result very near to the black hole entropy 20.5520

8 exp -(-0.46582222623447136636580377333045672125872851787626590863)

Input interpretation:
B exp(—(-0.46582222623447136636580377333045672125872851787626590863))

Result:
12.746580784003875068126650625415729114387824284724757044

12.7465... result very near to the black hole entropy 12.5664

(8+2) exp -(-0.46582222623447136636580377333045672125872851787626590863)

Input interpretation:
B+2)
exp(—(—0.46582222623447136636580377333045672125872851787626590863)

Result:
15.933237230117343835158313281769661392984780355905947430...
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15.93323... result very near to the black hole entropy 15.8174

(8+3) exp -(-0.46582222623447136636580377333045672125872851787626590863)

Input interpretation:
8+3)
exp(—(-0.46582222623447136636580377333045672125872851787626590863))

Result:
17.526560953129078218674144609946627532283258391496542173. ..

17.5265... result very near to the black hole entropy 17.5764

(2*8) exp -(-0.46582222623447136636580377333045672125872851787626590863)

Input interpretation:
(2 8)
exp(—(-0.465822226234471366306580377333045672125872851787626590863))

Result:
25.493179568187750136253301250831458228775648560440515888. ..

25.493179... result very near to the black hole entropy 25.1327

For the following value 23.8998558, considered as entropy, we obtain:
Mass = 4.555136e-8 kg
Radius = 6.763701e-35 m

Temperature = 2.694109¢+30 K

From the Ramanujan-Nardelli mock formula, we obtain:

sqrt[[[[1/(((((((4%1.962364415e+19)/(5*0.0864055°2)))*1/(4.555136e-8)* sqrt[[-
((((2.694109e+30 * 4*Pi*(6.763701e-35)"3-(6.763701e-35)*2))))) / ((6.67*10/-

I

Input interpretation:
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4.1.962364415 - 10'° 1
5. 0.0864055% 4555136 107°

\[1”'}

|
| 2.694109 - 10° « 4 x(6.763701 - 107*°)* —(6.763701 - 107°) ”

I
\ 6.67 10711
Result:
1.6182491967055544065089871102411627083822048092231060572383. ..
1.61824919. ..
From::

The Mordell integral, quantum modular forms, and mock Jacobi forms
Bobbie Chernl* and Robert C Rhoades2 - Chern and Rhoades Research in Number

Theory (2015) 1:1 DOI 10.1007/s40993-015-0002-x

Itis explained how the Mordell integral

E,Jrfrx*"—lfrzx
o=,
g cosh(mx)

unifies the mock theta functions, partial (or false) theta functions, and some of Zagier's
quantum maodular forms. As an application, we exploit the connections between
g-hypergeometric series and mock and partial theta functions to obtain finite
evaluations of the Mordell integral for rational choices of T and z.

The Mordell integral is

ritw? —2mzw oo ’ -
i 5 _:j e dw:zf ritw? COSh{'znbw)a’w
g cosh(mzw) 0 cosh(zw)

142



1.1 Zagier's quantum modular forms

In a 1997 Max Planck lecture Zagier credits Kontsevich with introducing the function

oo
Fig)=) (@@n=1+1-g)+(1-q) (1— ")+ —q) (1 —g") (1 —g*)+..., (14)
n=0
where (x;q), := ]_[;’;01 (1 —xq’). This function, called “Kontsevich’s strange function”,
exists only when ¢ is a root of unity. With & := ¢>“*, Kontsevich conjectured the
following elegant asymptotic expansion

: IO RN 2mi\"

EF(g) ~ e mlk—3+)gs 4 Z — ( - ) as k — oo (1.5)
! k

n=0

for some constants b,,. Zagier [38] proved this asymptotic, with explicit b,. Moreover, he

proved that this function satisfies the “identity”

od

1 12 uz—l
F(q}——EZn(?)q E (1,6}

n=1
Neither side of this identity makes sense simultaneously. Indeed, the right hand side
converges in the unit disk |g| < 1, but nowhere on the unit circle. The identity means that
F(g) at roots of unity agrees with the radial limit of the right hand side.

From

1 Do ”._i
F'[Lj' —EZH( ) .

n=1
we obtain for q = 0.26:
-1/2 * -sum n(12/n) 0.26"((n"2-1)/24)), n=1 to infinity

Inpllt interpretation:
-—x(-1) L nw — Dlgﬁl,"24l:aaz_1:|

n=1

Result:
20.5669

20.5669 result practically equal to the black hole entropy 20.5520

For q =0.165, we obtain:

143



-1/2 * -sum n(12/n) (0.144+0.021)*((n"2-1)/24)), n=1 to infinity

Input interpretation:

1 O 12 124 {n2_1)
—= (=1 2 n= — (0,144 + 0,021 !
2 n ’

n=1

Result:
17.6856

17.6856 result very near to the black hole entropy 17.7715
For q =0.377, we obtain:
-1/2 * -sum n(12/n) 0.377"((n"2-1)/24)), n=1 to infinity

Input interpretation:

1 o 12 124 (n?-1)
—— (=1} nx —=0.3777°7 y
2 Z‘ n

n=1

Result:
24,3443

24.3443 result very near to the black hole entropy 24.4233

From this result, we obtain also:
[-144/2* -1/2 sum n(12/n) 0.377"((n"2-1)/24)), n=1 to infinity]*1/15

Input interpretation:

|

1 144 < 1 stk
‘5||—[-—J (-1) ) nx — x 03774241
‘I" 2 2 1=1 n

Result:
1.64531

164531 = {(2) =% = 1.644934 ...

And:
-27/107M3+[-144/2%* -1/2 sum n(12/n) 0.377*((n"2-1)/24)), n=1 to infinity]*1/15

Input interpretation:
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27 Il

141 12 R I
S 15|| = [— —] (-1 z‘n S D_B-;,--;,-l.-24-_u -1)
100 Y2\ 2 =

n=1

Result:
1.61831

1.61831

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

For the following value 20.5669, considered as entropy, we obtain:
Mass = 4.225598e-8 kg
Radius = 6.274385¢e-35 m

Temperature = 2.904212e+30 K

From the Ramanujan-Nardelli mock formula, we obtain:

sqrt[[[[1/((((((4*1.962364415e+19)/(5%0.0864055"2)))*1/(4.225598¢-8)* sqrt[[-
((((2.904212e+30 * 4*Pi*(6.274385¢-35)"3-(6.274385¢-35)"2))))) / ((6.67*10"-

I

Input interpretation:

/|4+1.962364415 10" 1
\ / 5. 0.08640552 4,225598 - 10°%
|
I| 2.904212 - 10*° « 47 (6.274385 - 107°7)® - (6.274385 - 107*°)
\ 6.67 107
Result:

1.618249321850445500329777464278919068613001919750462477867 ...
1.61824932. ..

Now, we have that:
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To establish the claim we use Theorem 1.4 with

k2 2 _
o p—migx o0 Tx 2 - 00 xln
i .- —E T4 i 7:‘5{3.
fg cosh(mx) V}. ./u cx}sh{:rrx] gn'( k ) f cosh(mx)

The first equation follows from (1) of [34] or Proposition 1.2 (5) of [42]. The sec-

ond result follows from Taylor expanding the exponential in the integral and using
f Zin ]
.rﬂ md —21”—_1— 'ESIEE for instance, [13] O

For k =1 and n = 2 in the integral, we obtain:

sqrt(2)*exp(-Pi*1/4) * sum (1/n!) (2Pi*1)*n, n= 0 to infinity * integrate
((x"4/(cosh(Pi*x))

Indefinite integral:

— (2 fr:}" T
V2 Exl:l{ }2‘ j L

n=0

—

4w0VZ 2®
060 n? x? Lig(—ie™™*) + 960 x% x% Liz(—i e"*) — 240 x° x Liz(i ™ *) -
1920 7 x Lig(~ie ™)~ 1920 mx Ligi~i ") - 80 i n° Lip(i ™) -
240 n° Liz(—ie™™*) + 240 2% Liz(i €™ )~ 1920 Lis(~i e ) +
1920 Lis(—ie™ )+ 16 7° x° + 80 " x* log(l +ie™ ) -
80x* x* log(l+ie™ ) +40x° x> +40inx" x° + 1207 x% log(l +ie™ ") -
120x* ¥ log(l —ie"*)- 157" x + 80 in* xlog(l +ie™™*) -
80in* xlog(l —ie"*)- 157 log(l +ie™ )+ 10x* log(l —ie" ) +
5 log(l +ie"*)-5x* 1Ug[tan[i (m+ 21}TI}”+ ].D!}TE} constant

s = [—BED 7 x° Liz(~ie"*)-80x° (4x° +3x +i)Liz(-ie™") -

[assuming a complex-valued logarithm)

n! is the factorial function

coshix is the hyperbelic cosine function

log(x) is the natural logarithm
Liy(x)is the polylogarithm function
iizthe imaginary unit

Series expansion of the integral at x = 0:

1 72 (Liz{i) — Liz(-) Jlogil -5 -log(l +in
[ J( Ll ik +4i+ g x g +!}]+D[I4'|
24 24 = T d
(Taylor series)

Now for n =2 in the integral:

sqrt(2)*exp(-Pi*1/4) * sum (1/n!) (2Pi*1)*n, n= 0 to infinity * integrate
((2"4/(cosh(Pi*2))x
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Indefinite integral:

o

n! coshir 2}

) [2 n i 24 ¥ o
\J{E EXP(_E]LL i ] f dx = E\E e ¥4 32 cech(2 1) + constant
1=01 k

Plot:
¥
0.04 |
0.02 |
i e S TR o (x from -1.2t0 1.2
- - "*-\\
Py -[].[].3I “\
e : o — 1eal part
’ -0.04 | ™ — lmaginary part

Alternate forms:
82 x?

1T sinh? () + ™ cosh®(m)

8- 2 ¥

" (cosh(r) — i sinhim) (coshim) + i sinhim)

—8(-1y* \E x* sech(2 m)

Alternate form assuming x is real:
(16 — 16 i) x* cosh(2m)

1 + coshid m

Thence, for x = 2 and i%, we obtain:
8 sqrt(2) eM(-(1"2* m)/4) 22 sech(2 )

Input:
-
8\,@(1’4':‘ ™ . 2% sech(2 m)
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n! is the factorial function

coshix) is the hyperbolic cosine function

sechix) is the hyperbolic secant function

iizthe imaginary unit

sinhix) is the hyperbolic sine function

sechixi is the hyperbolic secant function

iizthe imaginary unit



Exact result:
32+ 2 ¢"* sech(2m)

Decimal approximation:
0.370710458093732542951380948588538309687994521267656955336...

(using the principal branch of the logarithm for complex exponentiation)
0.37071045...
Property:

324 2 ¢"* sech(2 1) is a transcendental number

Alternate forms:
32+ 2 &4

coshi2m

64VZ OV

Lwgtr

642 ¢"* coshi2m
1 + coshid m)

Alternative representations:

3
32Nt VT

P iy B
8y 2 ¢ VM T 92 sech(@m) =
coshi2 m

2
32 WIN* 2

radad.
8y 2 & M T 92 qech(@m) =
cos(—2 1 m)

3
32Nt VT

PP B
8y 2 ¢ VT 92 sech(@m) =
cos(2im)

Series representations:

o 12 L
8y 2 ¢ VT 22 cech2m) = 644 2 £ T4 § itk
k=0
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ya d2 0 ' ] \}-‘J'\-
842 ¢ 4P m 92 sech 2 1y = _B442 £ Y 1 g forg
k=1

P i -1 (142 k)
128v 2 S TR, ————
Lo 1744 k+4 k2

T

| — o . B
8y 2 ¢ VT 92 sech(2 ) =

More information »

Integral representation:

. B
S\Er"l"d‘"‘ T 2% sechi2m =

6442 "t e tH
I df

T Jo 14482

Now, in conclusion, we obtain:
1/sqrt(((((8 sqrt(2) e™(-(i"2* m)/4) 22 sech(2 n)))))

Input:
1

.'
— e A
\fsw.fz e VAT 92 cech(2 m)

sechix) is the hyperbolic secant function
iizthe imaginary unit

Exact result:

/B
e

4. 23%y sechi2m

Decimal approximation:
1.642413783106222633829092096996853168042332483317176059351...

(using the principal branch of the logarithm for complex exponentiation)

2
1.6424137... = ((2) =% = 1.644934 ..

Alternate forms:
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™8+ coshi2m

4 23||'-4

1+e&"

Alternative representations:

1

1

\/8 v2 f'l"'d":"E ™ 22 sech(2 ) ; 3z :-'f-”"zl""‘ vz

1

cashi2 m)

1

\/E VZ & V4% 7) 92 sechia ) ; a2 )4 vz

1

"q cos(-2§m)

1

\/8 v f'l"'d":"a ™ 22 gech(2 m) I 3z :-":”jz]-"4 vz

"q cos{2im)
eries representations:
S p tat
1 P':?-"':'.'IS
P 4 =V Atk
\/8 V2 f_l"ml*‘ ™ 22 sech(2 ) BV2 \/Zﬁ;:ﬂf s
1 e ™8 N
“1/4(i2 1) A2 34 @ ':‘le':1+2k:'
\/Eﬁf W 2% sech(2m) 8 x<2Y \/Zkﬂ—l?Hkag
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: P_'IT'IIS \/_E;\.I:l i 1}k q—1+2k

8V2 Y (-1f g4k

.'
. i {2
\/ 8v2 & VT 92 gechi2 m)

Integral representation:

1 e ™% N

f f )
P P 4 -
\I BvV2 ¢ M T 22 gechiam 8V2 \”3 L? dt

And:
-(8+2) * In(((((8 sqrt(2) e"(-(i"2* m)/4) 22 sech(2 w)))))

Input:
— P N
—(8 + 2}105[8 V2 VT 92 gech(2 ;r}]

Exact result:
10 10g[321," 2 ¢"* sech(2m)

Decimal approximation:

sechixi is the hyperbolic secant function

logix) is the natural logarithm

iizthe imaginary unit

0.023339574787691008755378860198952579570524555126047156610...

(using the principal branch of the logarithm for complex exponentiation)

9.92333... result practically equal to the black hole entropy 9.9340

Alternate forms:
5
e (m + log(4) + 4 log(32 sech(2 m)))
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45
-?” — 65 log(2) + 10 log(1 +¢*7)

log(2
-1D[f+ g
4

+log(32) + log(sech(2 ?I'H'J

Alternative representations:

-B+2) lug[ﬂ \E f'l""":"a ™ 22 sech(2 fr}] =-10 lngt.[SE {“_':HIE:I"I.“' sechi2 F}\'E]

e Y
— a2 32Nt V2
(8 + 2}10g[81," 2 ¢ V77 92 cochy2 m] T T lug[ - ]
cos(—2im)

R PRIV,
_8+2) 1ag[sv’5 e 477 22 sech(2 m) = ~10 logi@ log, (32" /* sechi2 ;mE]

loggixiis the base=b logarithm

Series representation:

Y = (- 1 {-1+32V2 "% sech(2 }Tﬂk
~(8 +2) lng[E V2 e V4T 92 gecha m] =A% [ . :
k=1

Integral representations:

a2 3242 M4 sxchizm 1
_[8+2}19g[8 ke o sech[?rr}]: 10 f HRETREREE r
J1

e 642 & pa 1Y
8+ 2}193[8\5 e M) 92 sech(2 n}] =-10 lng[ - ‘ LW o dt]
+

For x = 13, we obtain:
8 sqrt(2) e"(-(1"2* m)/4) 13”2 sech(2 )

Input:
VR -
sﬁe'l-""-‘ 7. 13% sech(2m
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sechix) is the hyperbolic secant function

iizthe imaginary unit

Exact result:
13524/ 2 " sech(2m)

Decimal approximation:
15.66251685446019993960622532786574358431776852355850636205...

(using the principal branch of the logarithm for complex exponentiation)

15.6625168... result practically equal to the black hole entropy 15.6730, directly
obtained from the integral result for x = 13

Property:

13524/ 2 ¢"* sech(2 r) is a transcendental number

Alternate forms:
13522 £

coshi2 m

27044 2 FTH4
4

l+e¢

27042 ¢"* cosh(2 m
1 + coshi4 m)

coshix) is the hyperbolic cosine function

Alternative representations:
8132 e )4y
cosh(2 m

i di2 )
EEEM“ ™1 13% sech(2m =

1Y
Bx132 N T

cos(—2im)

e Ty
8y 2 e VP M 132 sechiam =

2
Bx132 e WEN* 2

cos(2 i)

i di2 )
EEEM“ ™1 13% sech(2m =
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Series representations:

ey [ —(Tay4 o (—d+irk
8v 2 eV ™) 137 sech@m) = 2704 2 £THA Y A0
k=0

— a2 [ ! 3 %
8 !ull 2 f-1_|4-,1 m) 132 SECh[E iy —2?D4'\|||| 2 fﬂ'4 Z‘ {— l}k q 142 k
k=1

-1 (142 k)

5408V2 &4y, ———
Zk-o 1744 e+t k2

= PR ¥
8y 2 e VT 132 gech2m) =

i

Integral representation:

[ P B
8y 2 ¢ MM 132 sech(2m) =

2704+ 2 £ e pH
f dt

T 0 1+¢2

For the result 15.6625168 considered as entropy, we obtain:
Mass = 3.687521e-8

Radius = 5.475421e-35

Temperature = 3.327990e+30

From the Ramanujan-Nardelli mock formula, we obtain:

sqrt[[[[1/((((((4*1.962364415e+19)/(5%0.0864055"2)))*1/(3.687521e-8)* sqrt[[-
((((3.327990e+30 * 4*Pi*(5.475421e-35)"3-(5.475421e-35)*2))))) / ((6.67*10"-

I

Input interpretation:

4.1.962364415 - 10'° 1

!
1/
5. 0.0864055% 3.687521 107°%

/

\

|
II 3.327990 - 10°° « 4 x(5.475421 - 1073°)® —(5.475421 . 10737}
\ 6.67 10711
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Result:
1.618240266803150984475808847466374872323364709332183040569. .

1.6182492...

L(34-3)/(1073) +(((8 sqrt(2) eN(-(i"2* m)/4) 1372 sech(2 m))) 1 /(11/2)

Input:
1
34-3 s (:3 )
- mg-rﬁﬁﬁzf*”“”’lfsmmzm

sechix) is the hyperbolic secant function

iizthe imaginary unit

Exact result:
. : : : 31
p RV [ i B e P e
1000

Decimal approximation:
1.618102138220003688477282191961811155372890138924155120028...

(using the principal branch of the logarithm for complex exponentiation)

1.6181021...

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

Alternate forms:
31 2'?.-' 11 134.-' 11 I[‘,:r_-'.'Z.'Z

. + :
1000 cosh® 12 m

1000 - 2711 1311 22 qe k212 1y _ 31
1000

29_-'11 134.-'11 P’T"Izz 21
(27 4 2T/ 1000
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cosh(x) is the hyperbolic cosine function

Alternative representations:

| L
| ~Ami< )4
34— 3 11 | Py B 31 ul 8 132 fr i< )y -V"E
=¥ + E\H 8"'"' 2 {u_l.|4':l ol 132 SECh[E s ] -
o 108\ cosh(2 m
| & )
1 § —
343 e — vl s 2B
ok + 2\( 8 2 .f_l.l-q-':l m 132 SECh[E gy 2 - —
o 10° "1] cos(—2 i)
| L
ll \||| ~mi<)i4
34— 3 11 VO 31 ul 8 132 i< )y 2
2 -+ 2\( 8 2 {u_l.l-q-':l ml 132 SECh[E }T} e g o £ 3]
v 10 \ cos(Zim)

Series representations:

11
34 -3 e
2 + 20842 V4P 132 cech@m) =

10°

* /11
_ 31 + 2911 g1l A7my22 20-:—4“'.1#:17
1000 =

11
gy U J—
107 + "\/31;' p B eled B & 1 BT T B

e 111
~ 31 L9 ¥l 22 | N 1}k q—1+2-"= for g
1000 e

11
34_3 U —
2 + ‘\/81." 7 & U g eIy

107 .
-1F (142k) JZ L

9 134.!'11 fIrII'EZ[ [l
Zio 1744 k+4 k2

31
- +
1000 2211

Integral representation:
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11
34 -3 — a2
L ¥ E\f 8 2 ¢ V™ 132 sechi2m) =

10° 211
211 4)11 w22 [ foo £
= 2 13%11 [jD = i;r]
1000 21

_5+1073(((8 sqrt(2) eN(~(i"2* m)/4) 1372 sech(2 m)))*1/5

Input:

.'
| o P B
_5+10° {I 8y 2 ¢ VT 132 sech(2m)

sechix) is the hyperbolic secant function
iizthe imaginary unit

Exact result:
1000 - 2710 13%5 W20 Y cechi2m -5

Decimal approximation:
1728.693457470946712924664685224022059998779661184635766934...

(using the principal branch of the logarithm for complex exponentiation)
1728.6934...

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

Alternate forms:
1|:”:”:| 2'?." 10 132."5 {,:r_-'ztl

1.,'5 cosh(2 )

5[200 9710, 1925 20 3 sech[E;ﬂ—l]

-3+
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10005 25 T 1337 7720
5

-5

E—ZJT +f2n

cosh(x) is the hyperbolic cosine function

Alternative representations:

1Y
ey 8. 132 N4 T
5341074 8y 2 eV T 1P gech2 ) = —5 4107 5/ ‘
\ coshi2 m)

3
S 8. 132 1N T
-5+10° {/sf 7 &YW 192 cch(@ 0y = 25 107 5/ <
\ cosi—2im)

LY
oy 8. 132 N4 T
-5+10° {/s«.’ 2 & VT 192 cech(@ ) = -5+ 10° 5/ ‘
\ cos(2im)

Series representations:

0
-5+10° {/8\“ 2 ¢ V47 13% gech@2m) =
—5 + 1000 % 2910 5 1335 TN 5( E:f‘_4“]kn

Vi

R
_5+10° {/8@(1’4“ " 132 sech2m) =

i)
5+ 1000 x 2%10 » 1325 20 4 S g forg
"1] k=1

o T
-5+10° {/sﬁ e V4T 132 gechi2m) =

e 2/5 n_.'zni/ o -1F(142k)
5+ il i 20 Triakrak?

Vr
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Integral representation:

I
e P . B
~5+10° {f 84y 2 e VT 13 sechi2m =
|

1000 x 2910 x 1835 ¢4/ §f L

1+

-5+ =
Vi

(34+13)+10°3(((8 sqrt(2) e (-(i*2* m)/4) 1372 sech(2 m) /5

Input:

[
R,
(34 +13) + 10° {f aﬁ e MM 132 sech(2 m)

sechix) is the hyperbolic secant function

iizthe imaginary unit

Exact result:

47 +1000 . 2710 1325 W20 & cachi2 m

Decimal approximation:
1780.693457470946712924664685224022059998779661 184635766934

(using the principal branch of the logarithm for complex exponentiation)

1780.6934... result in the range of the hypothetical mass of Gluino (gluino = 1785.16
GeV).

Alternate forms:
100 27 5 TAHE SN0

1,.'5 coshi2 m

1|:”:”:| 29_!' 10 132."5 f.l'l'."2|:|

47 +

47 +

a1 _
.[“2’1+1|F2’T
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/ 5/ h(2
47 +1000 . 2910 1325 grizo o COSUET
\ 1+cosh@m

coshix) is the hyperbolic cosine function

Alternative representations:

2 )
o Bx132 e VN4 T
(34 + 13) + 10° {/wa 2 ¢ Y 132 cech@ ) =47 + 10° 5/ ‘
\ coshi2 m

3
; 5/ 8132 Nt T
\ cos(—2im)

142
(34 + 13) + 10° {/aﬁ e V™) 132 sech(@m) =47+ 10

2
5/ 8x132 £ N4 2
\ cos(2im)

y .3
(34 + 13) + 10° {/E\E e V4T 132 sech2 ) = 47 + 10°

Series representations:

PR
(34 + 13y + 10° {/E\E e VT 132 echi2m) =

47 + 1000 x 2910 1343 ~ATHV20 SW

Vi

(2 Y
(34 + 13) + 10° {/sﬁ e VT 132 echi2m =

T
47 + 1000 x 2510 » 1335 7i20 ;’-Z[—lﬁ‘q‘“ﬂ‘ for g
k=1

Y
(34 +13) + 10° {/E\E e VT 132 gechi2m =

-1/ (142 k)

10 2/5 w20 5| s
2000 V2 13%° ¢ TR

47 +

Vr
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Integral representation:

|
a2
(34 +13) + 10° {I 8y 2 47 132 cech@m =

I .
1':”:”:' Epll'll:l 132_|'5 f-'T.".zD ‘illl J;‘"'" r4_;1 1t
1+#=

47 +

Vi

((CCCC5FTOM3LACB sqrt(2) en(-(172* m)/4) 1372 sech(2
OIS /15

Input:
I

| [ e
1{4| 5107 {(s A2 &Y 132 sech@ )

sechix) is the hyperbolic secant function

iizthe imaginary unit

Exact result:

r
1{( 1000 x 2710 1325 120 ¥ sech(2x) -5

Decimal approximation:
1.643795797826281244060780172517256678599052387546336431985..

(using the principal branch of the logarithm for complex exponentiation)
2
1.6437957... = ({(2) == = 1.644934 ..

Alternate forms:
| 1000 2?."1'3 132.!'5 f:r.-'EIII

14 -5+
\1 E," coshi(2 m)

II
——

1{{5[200 97/10 132-"5f”-"2”f,fsech[2;r+-1]
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I 1000 2910 1335 gri20
1% _E

5 o
'\i 1FEJT_'_{EZJT

cosh(x) is the hyperbolic cosine function

All 15th roots of 1000 2°(7/10) 13~(2/5) e*(n/20) sech(2 m)*(1/5) - 5

& 1{( 1000 - 2710 132/5 720 & sechi2x) -5 =1.64380 (real, principal root)

[
G2im1s 1{( 1000 - 2710 1325 o720 ¥ cechi2 m

-5 =1.5017 +0.6686

f
PRanbl b 1{/ 1000 - 2710 1325 20 M sech(2m -5 ~1.0999+1.2216

.'
£21TH3 1\'-:/ 1000 - 2710 1325 720  cechi2 ) -5 ~0.5080 +1.5633

i
LBiTy1s 1{( 1000 %2710 1325 20 f cech(@m) -5 ~—0.17182+1.63479 ;

Alternative representations:

:
PR T
1,,":‘( 5410° {/a V2 V477 132 ech@am

:
1;’ 5+10° {82 ¢ V477137 sech2m

:
pa s34
1,,":! ~5+10° {Ia V2 V477 132 gecha )

Series representations:

2 -a', /4
15I 5 ll:lg SJ 8 13 Tl | “II,—
\; \ cosh(2 m)

3 {s 132 ¢ N4 T
-5+10° 3
"1 cos(—2im)

8132 o mifl4 v
_54+10° '-‘J
\i cos(2 im)
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|
[ 3
1_:.:! 5+10° J84/2 V4?7 132 gechi2 ;) =

‘hu:

y ]
1{':! _5+18° {/8 V2 V4% 132 echam =

L)
li —5 +1000 x 290 « 1327 120 { Z‘[ I ey

v 2
1{-:! _5+10° {/8 V2 V431 132 cecham =

f
105 132/5 n.-'zn‘sj o V(142K
] 2000 'V2Z 13%5 ¢ 3 et
- T

Vr

Integral representation:
|

»,q(—S mgilaf U4 7) 132 gach@m) =

1000 29_-'10 1325 mi20 g ijr dt
I,.I 142

Vr

-5+

-(1672)/(1074) +H((((((((-3+10"3[(((((((8 sqrt(2) e(-(1"2* m)/4) 1372 sech(2
OO SNN)) 1/15

Input:
|
[
167 [ '4(i? )
i l‘j’ ~5+10° \Ej 8y 2 ¢ VT 132 sech(2 m)
10

sechix) is the hyperbolic secant function
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iizthe imaginary unit

Exact result:

:
. - 16
1{/ 1000 ~ 2710 . 1345 20 M cech(2m) -5 -

625

Decimal approximation:
1.618195797826281244060780172517256678599052387546336431985...

(using the principal branch of the logarithm for complex exponentiation)
1.6181957...

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

Alternate forms:
16 | _ 10002710 . 1323 g0

-—— +15/ -5+

b2 \ \ cosh(2m)

| 1000 2% 18P S0 16
li 3 g 2m 625

1 [ = R T e —
ST, 15 710 213 mf20 _ ¥
= [525 \(S[EDD 2 1325 120 J sech(2 m 1] 15]

cosh(x) is the hyperbolic cosine function

Alternative representations:

162 | | T
- N -5+10° § 82 e 477 132 sech2m) =
162 i g 132 A y7
-— +13-5+10" 3
104 "1 ‘q cosh(2 m
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o
+ 5 -5+ 1D3{/ V2 e m) 132 sechia ) =

1Y
16° ; (8. 132 A2 vz
it B 100
104 \ cos(—2 im)

P g
= g b 103{18\551’4*‘ 13" sech@m =

162 { 8. 132 . N4 3
e 15y _ 3 g
5+10° 5
10% \ cos(2 i m)

Series representations:

16 / ' 4 (2 n)
o g 1{‘ -5+ 10" {/ EE WM 132 sech@ ) =

16
=2 i1 -5+ 1000 . 2910 . 1375 HA7TTNZO0 {Z[ L gtk

625 1,4 o

167 ‘ ' 1 (i2 )
S +1_,f‘ 5 i {/ 8y 2 e V467 13% sech2m =

_1_5+1J -5+ 1000 x 2% x13%° ”ZDJ Z[ 1) g% forg

625

167 (
- 1&3{/ 2 40P 132 gecham =

10*

16 ‘ - e |‘? it T2k
C 415 =5+1000 « 2710 . 13%5 20 3 Lasr 2}
625" '\ S a2 (L +kF 2

Integral representation:
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167 4 (i2 1)
— +1fj -5+10° {/sﬁ e V47T 132 sech2 ) =

10*

| 44
@/ 10 2/5 :r-EI.'.I of e I
16 1000 2 134 ) = dt

625 B

Now, we have that:

The most significant applications of mock theta functions to the theory of partitions
PR L e oS ) St et (e L] e et T L A i P SRR T e et o PR i o S ) IO LT Tl U afl b Y e
COILE PO UE SLUUY DL DJYVSULLS TdIlK 1500 Ue WOLKS Ul DIUIZHIAILL Jd1 AT [0 ] ). Adl
integer partition of » is asequence iy > Ay = --- > iy > Osuchthar iy —io+-- 42y = n.
The numbers J; are the parts of the partition. Dyson’s rank [10] of a partition is the largest
part minus the number of parts. For example, 5 >4 >4 >3>3=2>1=1>1>1
is a partition of 25 with rank 5 — 10 = —5. Let N(rz, 1) denote the number of integer

partitions of # with rank m. Deline

oo o0 00 Cj’"j
Rl;t)i=1+4+ Z Z NG, mywq" = Z = (1.2)
P — v DaW g q)y
where w = e?'”"‘* g=¢e"witht e H={x+iy:xyecthy>0, @qgnp =
| L;I__.:l (1- ) tor positive integers #, and (a@;q)o := 1. Zwegers's thesis 42| shows that

whenz e Q’ -+ r@. the function R(z; ) may be viewed as a mock theta function (see [39]).

The next thearem shows that the partial thera function

08 9,

) 2
yiT) = Z (f) L (1.3)

n=0
defined for t € H™, has a modular transformation property that mirrors that for R(u; 7).
Here, () is the Kronecker symbol. The function is a “partial theta function” because it is

the sum over half of the integer lattice.

‘Theorem 1.1. Define H(.u T) =
aird i F('—“' (?—LIZ}

Rty fortreH={x+iv:xye R, y= U}

Tsinimu) smlvu}

Amwin?

et ~fu 1 1
R Zi——e —q & o 2Ty 4 13
AT ‘(T T) Z o 3

On the other hand, fort € (0, 2) andu ell™ ={x+iy:x,y =R,y < 0} and Re(ur) <

Riu; 1) —

[\.-'

U\Il—-

Ixhis

e T T 1 3 »
V(i T) — ——V (—;——) = ;q_?; Z det L3y | 7;37).

T T T
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In this section the Mordell integral is represented in terms of the partial theta function.

The result is used to deduce the second part of Theorem 1.1. The following result, slightly

reworded, appears in Ramanujan’s article [34]. In particular, see (19) and (20) on page 62

of [34].

Theorem 2.1. If T is a positive real numberand z € H™ = {x+iy: x,y € R,y < 0} with

|Re(z)]| < %; we have

mizl i ’
lh(Z:T]:rj(Z;T)—I—e-r {in(ij_l)
2 T T T

where

o0

— , )
. . \ 4 —minz ,—mwit i
5izT) == —]e e .

F
n=0

of second part of Theorem 1.1.

We consider

1 . .
5 Z +eTh 3y 4+ 1:37) = Z +eT2™ 3y + 1;37) -

+

167

il 1
ﬂezr qe (u 1 1 )
—_— |l —-—+——— .
V3T Xi: ¥ r 3 8%



First, we have

Z j:ejFQ"r“”n(Srf + 1;:317)
+

' e —4: : : Smintt : = —4 : : 3min’t
— E—Q,JTIM E : (_) e—Bthrm‘—nu'rr——d_ _ eE}rm E : ( )e_gn-mu_;_;n,n_T
H H

n=0 n=0
0o 00 _
. (—_4) o)~ T (@) +120) Y (—_4 —Ti3n=2)~ T (3n)2-12n)
Fl Fi
n=0 n=0
1 > : e
i qg Z X(”}e—xmnq—ﬁ
n=>0
= — q%gb (usT)
where
—1nr=2 (mod 3) and "—52 =1 (mod 4)
—1n=1 (mod3) and ”—f =3 (mod4)
x(m):=41 n=2 (mod3) and ”—;2 =3 (mod4) .
1 n=1 (mod3) and ”—32 =1 (mod4)
| 0 else

The final line follows from y (1) = (%)

On the other hand

i 1 1 = —4 -t xin> min
So(faz5) =2 () E ar
1 T 3 3z/) " )

+ n=0 4
4 TH : =
=2 (5 sn ()b ™
n=>0
[s 8] 7
12 o B
=— /3 — g Ty,
> ()
n=0
) w 1
= — iv/3y (—; ——) !
S

since (— 4) sin (ﬂ) ] (12) . Hence

n 3 2 \nm

3;?;';:2
1 : 1 e r u 1
5 4T3y + 7;3¢) = —qF (; 1) — —— (—$ ——)

Rewriting the sum of Mordell integrals gives the second claim of the theorem.

From:
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- —4 mn ;U —ﬁ
= —2i E — ) sin ( ) g g, ¥
£ 1" 3

Forn=2, iut=1; it=1 and q=e¢"", we obtain:

25 (((((((sqrt(3))/2)))*6)))) * e(-2P1) * (((e"(2P1)))*(-1/6)

Input:

V3
2| —

5]{“—211 [P.'Z:r]_— 1/6

iizthe imaginary unit

Exact result:
-6 rﬁ g 7

Decimal approximation:
- 0.00681031268156340658039251962414008068481149791504539717... i

Property:

[ —7my3 .
-6+ 3 "™ is a transcendental number

Polar coordinates:
r = 0.00681031 (radius

0.00681031

, #=-080°

Series representations:

[_2 51[{2;1[‘,2,1]-1_-'6”1‘,-';: T (27Y6 \/—2‘2-&[

|

[
ol % Y

gt 14k ¢ 1)
é[—ﬂ 61[f‘2"[02ﬂ]-1.-'6”1‘.'3 LGt ZT-|5|5 \/_: [ [ ]
% P [fZ’T]S"I'SIZ‘?Jﬂ Res 4, .27 r[_l _s}r[“
1 I T =16 ! i) 5:-54,_.. 9
2 (2 i @Y - =
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7 (25 ((((((sart(3))/2)))*6)))) * e(-2P1) * (((e*(2P1D)))*(-1/6))))))))

Input:

[—2 i [% El]] £z [fzn}_l’lﬁ

iizthe imaginary unit

Exact result:

i P'!'?Irl'?

6v3

Decimal approximation:
More digits
146.8361361303069301268067978130044126238625344455468149241...

Property:

P'!'?Irl-?

is a transcendental number

6V 3

Polar coordinates:
r = 146,836 radius & =907 jangle

)

146.836

Series representations:

1 B [PZ:r}'?_-'En

L (e=27 (27 U6Y oy i (VT BY) =

ETETIDTON gy g 3]
1 [PZJT]T,-'G

e (27 Y6 (2 (VT 6)) (-LF(-2)

ba |~
b |—

RS |
e ik
6iv2 Lk:ﬂ k!
1 [F2:r]'.7",-'6 ,".l';
1y -2my 2my-1/56 =3 - o = 1 )
ST @) 2 (E(VE ) 3¢ J;ﬂRessz_%h;ESr[—E—sjr[s}
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(MY, . ) o
is the binomial coefficient
\m

n! is the factorial function

(@) is the Pochhammer symbol (rising factorial)
Iixiis the gamma function

Res f is a complex residue
32

12/ ((CCCCC2%#(((((((sqrt(3))/2)))*6)))) * e(-2Pi) * (((e"(2P1)))*(-1/6))))))

iizthe imaginary unit

Exact result:
273

V3

Decimal approximation:
1762.033633563683161521681573756052951486350413346561779089. .

1762.03... result in the range of the mass of candidate “glueball” f,(1710) (“glueball”
=1760 + 15 MeV).

Property:

2jel7TN3

—— is a transcendental number
v 3

Polar coordinates:
r = 1762.03 (radius , #=90°

Series representations:
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12

2 [02 F }'I".-'IS

T ET V) 2 (VT 6)) i

12

|

ol % T P

s

2 [fz T }?.-'6

1 (g2m (2m=U6) o (1T f - ) sl L
S e (T2 (E(VE 6)) Iﬁzrﬂjﬂ {1 2k
12 B 4 [fEn}?,-'IS ,".";
51 [f"z’T [fz,—r}-1_.'6}[_2}[1 [ﬁ &J) - i Z:J:D HE55=_%+J: 2 r[—El —.S}r[.i]'

njy. 4 s oo
[ is the binomial coefficient
\m !

n!is the factorial function

(@) is the Pochhammer symbol (rising factorial)

Iixiis the gamma function

Res f is a complex residue
£=1g

(CCCCCL2/ (2= ((((((sart(3))/2)))*6)))) * e(-2P1) * (((e™(2P1))) (-

oMM /15

Input:
i 12

(g

Exact result:

—
3‘:1 _E 1{,’5 LTINS
3

Decimal approximation:

iizthe imaginary unit

1.6368741688310321924780947434368952037497857927717604417 .. +
0.17204240774112542160226724431870324317130633528194921453 .«

172



Property:

[ 1
15 (FToyds .
3,':‘ e V2 T jg a transcendental number

Polar coordinates:

r = 1.64589 (radius , = 6° (ancle
2
1.64589 ~{(2) =— = 1.644934 ...
Alternate forms:
&7 | oot of 3x%C +4 near x = 1.0041 +0.105536 i

All 15th roots of (2 i e*((7 m)/3))/sqrt(3):

1‘5‘,3 LTINS Gimy30

V3

=1.63687+0.17204 i (principal root)

1@3 ATTNAS im)6

T3

=1.42538 +0.82295

15‘,.3 LTINS i3imy 10

=0.9674+1.3316:

30—
V3

15‘,.3 LTINS (12 )30

3

=0.3422 + 1.6090 ;

1{5‘,? 7INAS (17 m)30

T3

=-0.3422+1.6000;

Series representations:

173



|
y 12

V 2 (@) 26(V3 6)

i zd_ 1 L o 20 Efﬂq—lf‘:ﬁfle k)
3

|
y 12

1 T @) 263 )

|
" 12

VL2 (7)) -2 (V3 6)

Integral representations:

(7 myds

TTlgs

Ta)f45
30 _1 1;5‘."5 1
Do (1K

|
y 12

V 2 (@) 26(Y3 6)

- Bd'l 1575 (284 B2 a
3

|
i 12

“II El [f—z:r [fz:r}—l,-'ﬁ}[_g}[j [ﬁ '5.”

P I o T
zu\/_l 1‘5‘{?{,14-4”0 LN 1% de
3

| i

15(
2

V1 @63 6)

ED\/ E l 1\54"’; P ot B}J i 1462 |dt
3

n! is the factorial function

0.61803398+(((((((1/ (CCCCCCC(-2*1*(((((((sqrt(3))/2)))*6)))) * e"(-2P1) *
(2PN -1/6)MMM)"1/2

Input interpretation:

1

0.61803398 +J

R
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iizthe imaginary unit

Result:
0.18646838... +
8.56843440.

Polar coordinates:
r=125622 radius), 8 =43.0064° (angle

12.5622 result practically equal to the black hole entropy 12.5664

Series representations:

1
0.618034 + |- . ”
"1] - [f—E:r [on}—l.-IS]_[_E}[! [ﬁ 5-”
[fzn}?,-'ﬁ
0.618034 + 0.408248 | - : -
i ape| =
WTE (1]

1
0.618034 + . , =
‘\] - [f—z:r [f2n}—1_-6}[_2}[1 [ﬁ 5'”
PZ.IT}?.I'EI
0.618034 + 0.408248 |- [ { L[ L
S il
L] L 25 1 20k
iv2 >_4k=|:| k!
1
0.618034 + | - , =
‘H ; [f—Z:r [on}—l_-IS}[_E}[I [ﬁ 5'”_
fzrr}?_-'ﬁ \.";
0.618034 +0.57735 |- e e 1
-5
i 2.;‘:0 RE55=_%+; 2 r[—E - s}r[s}

nj. . : e
i- i= the binomial coefficient
m !

n! is the factorial function

(@) is the Pochhammer symbaol (rising factorial)

Iix)is the gamma function

Res f is a complex residue
=3y
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SOME NEW EXPLICIT VALUES FOR RAMANUJAN'S CLASS

INVARIANTS
M. S. MAHADEVA NAIKA

We have that:

In this section, we establish several new explicit evaluations of the class invariant &, for odd values of n

using the Ramanujan’s modular equations of different degrees.

Theorem 3.1. We have

[ = 1/2 =
. 5 Vo +1 1+ V25—
(31) Ggo—( 5 ) ( 2 )

Ay

1/6

( ;;218 + 105y/5 + /102475 + 45850+/5 " 3/21[3 + 105y/5 + /102475 + 45850 \/5)
f 8 8

— 1/2 - 1/2
(32) oo [¥B+1 1+\/2V’5—1\ ”
s 19/5 ) \/5 )

1/t

8 5

/ = / =
( /218 +105v5 + /102475 + 45850v/5 210+ 105//5 + v/102475 — 45850 \,fs)
/

(sqre((((((1/8*(210+105sqrt(5)+((sqrt(102475+45580sqrt(5)))))

Input:

1 | |II —
1210+ 1054/ 5 +~\|' 102475 + 455804/ 5 ]

‘\8

Result:

[zm + 105 u.,"5 + ‘j 102475 + 45580 ~,f5

2 ‘\
Decimal approximation:
10.58824682298135184158476531507733232897583876153086091814...

10.588246822981351841584765315077332328975838761530860918 14-+((((((sqrt(((

(((1/8*(218+105sqrt(5)+((sqrt(102475+45580sqrt(5)))))
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Input interpretation:
10.58824682298135184158476531507733232897583876153086091814 +

1 — |II —
g 218 + 105 5 +¢Jﬂ24?5+4553ﬂ¢5

\

Result:
21.22361098150336695980644780179075994682558655803292568104...

(21.22361098150336695980644780179075994682558655803292568104)*1/6

Input interpretation:
V 21.22361098150336695980644780179075994682558655803292568104

Result:
1.663935724552899421892612967615746549023249644080225899876. ..

1.663935... is very near to the 14th root of the following Ramanujan’s class invariant

Q = (Gsos/G1o01 /5)3 =1164,2696 i.e. 1,65578...

(((5qrt(5)+1))/2)))"0.5 * ((((1+sqrt(2sqrt(5)-1))/(sqrt(2))))"0.5
(21.22361098150336695980644780179075994682558655803292568104)"1/6

Input interpretation:

10— v ll1sv 245 -1

‘IIIE[\."S +l] \ =

?J'I 21.22361098150336695980644780179075994682558655803292568104

Result:
3.011697596713666179769133877213060156296516322549462225073...

3.0116975...

THT/CCCCCCCCCCL2=((((sqrt(S)+1))/2))M0.5 * ((((1+sqrt(2sqrt(5)-1))/(sqrt(2))))"0.5
(21.2236109815033669) 1/6))))N)))))
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Input interpretation:
1+

1

—

e o ludermma
l[ﬁ'g[vs +1][w|1*‘i15'1 5 2L22361D9815D33669]]

2 ¥a

Result:
1.664077297196896422. ..

1.6640772... is very near to the 14th root of the following Ramanujan’s class
invariant Q = (6505/6101/5)3 =1164,2696 i.e. 1,65578...

And:

exp((((((((((sqrt(5)+1))/2)))"0.5 * (((1+sqrt(2sqrt(5)-1))/(sqrt(2))))"0.5
(21.2236109815033669)1/6))))))))))))

Input interpretation:

—_—

B i Y i |

V2

| 1

— \ af
exply [\."5 +1] \ V 21.2236109815033669

Result:
20.3218689976970667...

20.32186... result near to the black hole entropy 20.5520

8(((C((((sqrt(5)+1))/2)))"0.5 * (((1+sqrt(2sqrt(5)-1))/(sqrt(2))))"0.5
(21.2236109815033669)1/6)))))))))))

Input interpretation:

1, — | |1+¥245 -1 4
8ly 5 (Vs +1) |y ——= ¥ 21.2236109815033669
N 2 ‘\ VI

Result:
24.09358077370032943 ..

24.09358... result very near to the black hole entropy 24.2477
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From 20.32186 as entropy, we obtain:

Mass =4.200350e-8 (equivalent to 2.356224x10"19 GeV, practically near to the
mean value 1.962 * 10" of DM particle that has a Planck scale mass: m ~ 10" GeV
(Planck mass = 1,2209 x 10" GeV/c* = 21,76 ug Wikipedia) and is very nearly to the
result of the following Ramanujan mock theta function: x(q) = 1.962364415)

Radius = 6.236896e-35
Temperature = 2.921669¢+30

From the Ramanujan-Nardelli mock formula, we obtain:

sqrt[[[[1/((((((4*1.962364415e+19)/(5%0.0864055"2)))*1/(4.200350e-8)* sqrt[[-
((((2.921669e+30* 4*Pi*(6.236896¢-35)"3-(6.236896e-35)"2))))) / ((6.67*10"-

I

Input interpretation:

4.1.962364415 - 10'° 1
5. 0.0864055° 4.200350 10°®

!

/

\

|
| 2.921669 10°° 47 (6.236896 - 107°)° —(6.236896 - 107°°f
\ 6.67 1071

Result:
1.618249253491065545007799946812616150878153219107481818267...

1.6182492...
And, for 1.897512108 as Ramanujan mock theta function, we obtain:

sqrt[[[[1/(((((((4*1.897512108e+19)/(5*%0.0864055"2)))*1/(4.200350e-8)* sqrt[[-
((((2.921669e+30* 4*Pi*(6.236896¢-35)"3-(6.236896e-35)*2))))) / ((6.67*10"-

I

Input interpretation:
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4.1.897512108 10 1
5. 0.0864055% 4.200350 10°®

x[l”f

|
| 2.921669 10°° . 4x(6.236896 107°°) -(6.236896 1077} “

I
\ 6.67 107!
Result:
1.6456708155223073750145611054851623524543068015538530014593. ..
2
1.64567... = {(2) = % = 1.644934 ...

From:

(4.17)

N — | 140451 + 81090v/3 — 691/8286609 + 4784310v/3 I/ 140449 + 81090v/3 — 694/ 8286609 + 4784310v/3
N = v 3 5 8
We obtain:

1.0000035599604134601464847119723
We note that, from the inverse of result, we obtain:

In(((1/((colog(1/1.00000355996041346)))))

Input interpretation:
1

log| - .

og(
g 1.00000355906041346

logixy is the natural logarithm

Result:
12.545762912954. ..

12.54576... result very near to the black hole entropy 12.5663

Alternative representations:

1 1

= 103:'[_ | 1 .
0
g[ 1000003552060 413460000 }

log| - = .

og(
g ].IIIIZIIZIIZIIIISS5.ﬂ'.C'I5-I2I4134I5|IIIIZIIZIIIIJH
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1 1
lng[—l : ] = logia)log, [—1 ; ]
ag[ 1.000003559960413460000 } ag[ 1.000003559960413460000 }

e

lo g[ . }

1
log| - . = -Liy
lo [
& 1.000003559960413460000} 1.000003 55096041 3460000

loggixis the base= b logarithm

Liy(x)is the polylogarithm function

Series representations:

1 1

log| - - 105[—1 - ] -
105[ 1 } log(0.9999064400522598130291)
1.000003559960413460000
1 (-1- ! }4‘
i log|0 GUO0064400522508130291)
ke
k=1

2

1
| arg(-x - )
9 lo g 9000064400522598130291)
= BT

log| - :
ng[
1.000003559960413 460000

ko—k 1 k
-1y x [—x -
A ]DgﬂD.WD'WEMDSEZSQSlBDZ?lI}
logix) - Z

k

k=1

1
ar {— — 5
1 ] g lo g0 Soo00B4400522598 130291 D}

1
10g(—]+
EJ'T Fty)

log| - -
cg[
1.000003559960413460000
arg(-

_= }
logiD 99000B4400522598130291) -
2

1 k&
= I [— -Z0) E
i (=1 lo (0 SO0C06440052 2508 130201 ':'} 0
k

log(zg) + logizg) -

k=1

argiz)is the complex argument

|x] iz the floor function

iizthe imaginary unit
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Integral representations:
1

—— -]

[ 1
log| -
103[ 1.000003559960413460000 )

" logi0 999996440052 25981 30291 ) E dt

ds tol

Iixiis the gamma function

1/4

1

log| - . =

lo g[ 1000003559060 413460000 Jll : .

1 i ooty M-8y Il + '”[ : 103-:0.'?999'964400522598130291]}

2!}Tn—jg_u+]- I'[].—.S]-
Now, we have that:
Theorem 4.1. We have
3v/19 — 13

(4.1)

gs7 =2 /A

2 2

170 +39v19 / 168 + 39 \,«-’ﬁ)

1/4

2

/ — — — —
(\j 339 4+ 78/19 — 454/113 + 264/19 v.f 337 + T8y/19 — 454/ 113 + 26+/19

(0,91700404320467123174354159479414 *

2

o

)f

0,78437161389013532079588337771744*1,3899106635241477179115488119922 *
2,2589318177595206222038904975762*1,0003685316911066866003881134365) =

=2.2591400259551219341077739935978

1+((In(2.2591400259551219341077739935978)))"2

Input interpretation:
1 +log®(2.2591400259551219341077739935978)

Result:
1.6641992810973847054689759980764. ..
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1.664199... is very near to the 14th root of the following Ramanujan’s class invariant
Q = (Gsos/Gro1 /5)3 =1164,2696 i.e. 1,65578...

Alternative representations:

1+log*(2.25914002595512193410777399359780000) =
1 +log?(2.25914002595512193410777399359780000)

1 +log?(2.25914002595512193410777399359780000) =
1+ (log(a) log,(2.25914002595512193410777399359780000))°

1+1og?(2.25914002595512193410777399359780000) =
1 +(-Li1(-1.25914002595512193410777399359780000))°

loggixis the base= b logarithm

Lipixiis the polylogarithm function

Series representations:
1 +log?(2.25914002595512193410777399359780000) =

1+ [lag[ 1.25914002595512193410777399359780000) -

2. k

o [—l}k P—|:|.23042596885?96648?2225990256439335?.’(]Z
k=1

1+log?(2.25914002595512193410777399359780000) =

arg(2.25914002595512193410777399359780000 - x)
1+ ZHT{ J+1Dg[x}—
2rm
i (-1)F (2.25914002595512193410777399359780000 — x)* x* ]z
k=1 B
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1+ 10g2[2.259 14002595512193410777399359780000) =
arg(2.25914002595512193410777399359780000 - z.;.}J

2m

1+ [lag[zu} +

1
[lng[— J +logizg }J -
g
L (-1)* (2.25914002595512193410777399359780000 — zo)* z* ]Z
k

k=1

argizlis the complex argument

|x] iz the floor function

iizthe imaginary unit

Integral representations:

1+ lc:gz[2.2591400259551219341D???399359?8DDDD} -
[1‘2.25914002595512 19341077 7300359780000 1 JZ
+ —dt
1 t

1 +log”(2.25914002595512193410777399359780000) =
70234 2GRN 0061 87222 5000DSEA IR & 1) i)y V2

i sty €
—1 oa+y [{1-s)

407

1+

Iixiis the gamma function

8 *(2.2591400259551219341077739935978)

Input interpretation:
B« 2.2591400259551219341077739935978

Result:
18.0731202076409754728621919487824

18.07312... result very near to the black hole entropy 18.0524

With an entropy equal to the result 18.07312 that we have obtained from the In of the
value of expression, by the Hawking radiation calculator, we have the following
black hole parameters:
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Mass =3.961141e-8 (equivalent to 2.222038%10"19 GeV, practically near to the
mean value 1.962 * 10" of DM particle that has a Planck scale mass: m ~ 10"’ GeV
(Planck mass = 1,2209 x 10" GeV/c? = 21,76 ng Wikipedia) and is very nearly to the
result of the following Ramanujan mock theta function: }(q) = 1.962364415)

Radius = 5.881706e-35
Temperature = 3.098105¢+30

From the Ramanujan-Nardelli mock formula, we obtain:

sqrt[[[[1/(((((((4%1.962364415e+19)/(5*0.0864055°2)))*1/(3.961141e-8)* sqrt[[-
((((3.098105e+30* 4*Pi*(5.881706¢-35)"3-(5.881706e-35)"2))))) / ((6.67*10"-

I

Input interpretation:

4.1.962364415 - 10%° 1
5. 0.0864055° 3.961141 10°%

/
1 /

\

|
I| 3.098105 - 10*° « 47 (5.881706 - 107°7)® - (5.881706 - 107*°)
\ 6.67 1071

Result:
1.618240274007802010504587237680764160104850285735542064077...

1.6182492...

We have that:

Theorem 4.2. We have

-
T

v "_L—l'.-‘s
(411) gim=2"" ( = 5 \f- g

=
V& \,-'2

1/4

( v"ll 1404514+81090+/3—69 \/ B2B6609+4784310 V3 v -V.'f 1404494+81080+/3—69 3/ B286609+4784310 VG)
2 2

0.91700404320467123174354159479414 * 1.7869351424559208571495550416157

185

1/6 34 [ | I
3v/50 + 23) (\/ﬁ— 1) (\ 70226 - 4054573 70224 + 405453
/
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0.61026669566895201864910886043457 * 4.798100649682333646698531102299 *
1.0000008899889152439277927665906 =

Input interpretation:

0.917004043204671231743541594794 14
1.7869351424559208571495550416157
0.61026669566895201864910886043457
4.798100649682333646698531102299 - 1.0000008899889152439277927665906

Result:
4,798101717247500639972682852539393492684632365633000040389...

4.798101717247500639972682852539393492684632365633000040389

(4.798101717247500639972682852539393492684632365633000040389)"5 — 812

Input interpretation:
4.798101717247500639972682852539393492684632365633000040389° - 812

Result:
1731.005226314068792602977636603629658557174712405515442944

1731.0052...

This result is very near to the mass of candidate glueball f;(1710) meson.

(4.798101717247500639972682852539393492684632365633000040389)* sqrt(26)

Input interpretation:
4.798101717247500639972682852539393492684632365633000040389 26

Result:
24.46561428444805632461738753281995797105904539978275887912. ..

24.46561428... result practically equal to black hole entropy 24.4233
From this entropy 24.46561428, we obtain:

Mass = 4.608736¢-8

Radius = 6.843288e-35
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Temperature = 2.662776e+30

From the Ramanujan-Nardelli mock formula, we obtain:

sqrt[[[[1/(((((((4*1.962364415e+19)/(5%0.0864055"2)))* 1/(4.608736¢-8)* sqrt[[-
((((2.662776e+30* 4*Pi*(6.843288¢-35)"3-(6.843288¢-35)"2))))) / ((6.67*10"-

I

Input interpretation:

4.1.962364415 - 10'° 1
5. 0.0864055° 4608736 10°°

!

/

\

|
| 2.662776 - 10°° <4 (6.843288 - 107°°)° - (6.843288 107}
\ 6.67 107!

Result:
1.618249320144158002340722774115529964322392175785035433397...

1.6182493...

Appendix A
Mathematical connection between 728, {(2)=7%/6 and ¢ = 1.61803398...

We have the following interesting expression that link 728, {(2) and ¢:
zeta (2) - ((((sqrt728)/(10"3))))

Input:
V728
107

L2y -

£(5) is the Riemann zeta function

Exact result:

Decimal approximation:
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1.617952501721762353541314555423034009274039165006363415026...

1.6179525...

This result is a very good approximation to the value of the golden ratio

1,618033988749...

Property:

I'.-'-‘l

7

- + — Is a transcendental number

250 6

Alternate forms:
250 7° — 34/ 182
1500

1 91
— |1252° -3 91
750 2

Alternative representations:

_ v 728 V728
+[2}— - — +1_.[2:| 1'|'
10° 10°
v 728 V728
)= — = =81al) -
0 10

v 728 Lio(-1) 728

L2y - 18 = 5

2

Series representations:

10°

5]
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(s, a)is the generalized Riemann zeta function

n,pixlis the Nielsen generalized polylogarithm function

Lipixiis the polylogarithm function



for (2

{2y -

1000 exp(zg;l

i
100032 = 727 ¥ ?2?*[2]
728 et 2 " k
10 1000
(-1 (7282 x % L)
g 10005, & - expfir| 2EZE0 ) v g PO )
100 1000
i I .HI'|'I| X U
V728
107

P}

o

e ]—Exp{ml
g

-2

aLg,'-:'FEE—rJJ} H Ef,

2

l:—lilk-:'?ZE—xka'k{—;—]k
=0 k!

fon

R and x

Integral representations:

v 728 1 j‘m t i vV 728
o -1 +,.*_=r 1000

{2 -

{2 -

10° @

Vv 728 2
102 3r2)

1000

]
j t cschitydt —
i

1000
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n
[ his the binomial coefficient
m)

argizlis the complex argument

|x] iz the floor function

n! is the factorial function

(@) is the Pochhammer symbol (rising factorial)

iisthe imaginary unit
K iz the set of real numbers

f th ’
pnisthe n™ prime number



W 728

e esch® () dt -
1000

+.[2} -

Vv 728 2 (
102 3o

Iixiis the gamma function

cachix) is the hyperbolic cosecant function

Entropies from
8P1

Input:
8

Decimal approximation:
25.13274122871834590770114706623602307357735519500084656779...

25.1327... equal to the black hole entropy 25.1327

Conversion from radians to degrees:
1440°

Property:

8 risatranscendental number

Application example of Ramanujan-Nardelli mock formula on the particle Delta
baryon rest mass, considered as a quantum black hole

Now, from the Delta baryon rest mass 1232, we obtain:

[[[[[(A232)]1111"1/14

Input:

14y

y 1232
Result:

247 Y 77
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Decimal approximation:
1.662485659149614509161733052004467065715390440093706908333 ...

1.6624856... is very near to the 14th root of the following Ramanujan’s class
invariant Q = (6505/6101/5)3 =1164,2696 i.e. 1,65578...

From the formula of {(2) = 7%/6 = 1.64493, we obtain about 27. Indeed:

2(CCCCCo*(CCCcCcCcaz3az)mmraammmnm1/2

Input:
|

2y 6'y 1232

Result:
2x29% 3§ 77

Decimal approximation:
6.316617434956049973673897320907890669067683682030624571693...

6.3166174. ..
From the ratio with 27, we obtain:
6.316617434956049973673897320907890669067683682030624571693/(2P1)

Input interpretation:
6.316617434056049973673897320907890669067683682030624571693

2

Result:
1.005320888393704021174002136477808180118067136778065504853. ..

1.0053208... this is the radius

Alternative representations:
6.3166174349560499736738973209078906690676836820306245716930000

5 -
&3155l?434955D499?35?339?32D;ﬁ?39U559D5?5335320305245?15930000
B 2ilog(-1)

65.3166174349560499736738073209078006690676836820306245716930000

2
6.31661?434955[)499?36?389?3209lfllrr'?ﬁgDI5I59D6?&83&820305245?1593[)[)[)[)
1

(-1}
191

2cos



logix is the natural logarithm
iizthe imaginary unit

1 3 . : -
cos (a1 is the inverse cosine function

Series representations:
6.3166174349560499736738973209078906600676836820306245716930000

2
0.7BO577170360506246700237165113486333633406046025382807146162500

ce (-1
k=0 142k

65.3166174340560400736738073200078006600676836820306245716030000
2 -

L5?9154358?39D124934184?433D2259?266?26592D92D5D?65614292325DDf

-1.0000000000000000000000000000000000000000000000000000000000000

1%
%]
F

-
'IL
—
| ]
h‘-?\"
L—

6.3166174349560499736738073209078006690676836820306245716930000

2
3.1583087174780240808309480604539453345338418410153122858465000

w  27%(-6450k)
Zk:ﬂ (3 k]
U

nj. . ] s
is the binomial coefficient
\m

Integral representations:
6.3166174349560499736738973209078906690676836820306245716930000

2
1.57915435873901240341847433022069726672669200205076561420232500

e 1;2 dt
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6.3166174349560499736738973209078006690676836820306245716930000

2m
0.78057717036050624670923716511348633363346046025382807146162500

[ 1-¢ at

6.3166174349560499736738073209078006690676836820306245716930000

2
1.57915435873901240341847433022069726672609209205076561420232500
o=t g
[

From the above calculated radius 1.005321, inserting this value in the Hawking black
hole radiation calculator, we obtain:

Mass = 6.770515e+26
Radius = 1.005321

Temperature = 0.0001812570

From the Ramanujan-Nardelli mock formula, we obtain:

sqrt[[[[1/((((((4*%1.962364415e+19)/(5%0.0864055"2)))*1/(6.770515+26)* sqrt[[-
((((0.0001812570* 4*Pi*(1.005321)"3-(1.005321)*2))))) / ((6.67*10*-11)]]1]]

Input interpretation:

1

[
4.1.062364415 107 1 | 0.0001812570-47-1.005321% 10053212
\ 5.0.08 640552 6.770515 1028 6.67 10711
Result:

1.618249201774669727129593653709932216503767446288407609302...
1.6182492... that is a very good approximation to the value of golden ratio
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Table 1

| Ly i 5 SeH w | Lo d S SeH
1 196883 12.1904 12.5664 1 42087519 17.5764 | 17.7715
3| 2 21296876 | 16.5741 17.7713 6| 2 40448921875 | 24.4233 | 25.1327
3 B42609326 | 20.5520 21.7656 3 | 8463511703277 | 29.7668 | 30.7512
2/3 139503 11.8458 11.8477 2/3 7402775 15.8174 | 15.6730
4 [5/3| 69193488 |18.0524 18.7328 7 |5/3 | 33934039437 |24.2477 | 24.7812
/31 6928824200 | 22,6580 23 6954 8,3 | 16053652012261 | 30,4615 | 31.3460
1/3 20619 9.9340 93664 1/3 278511 12.5372 | 11.8477
514/3| 86645620 |18.2773 18.7328 8 |4/3| 13996334631 |23.3621 | 23.6954
7/3| 24157197490 | 23.9078 24.7812 7/3 (19400406113385 | 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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Conclusion

In this paper, in addition to the connections obtained between Ramanujan mock theta
functions, class invariants and black hole entropy values, in turn connected with
golden ratio and £ (2), we highlight the following results:

(supersymmetric condition — )

(supersymmetric condition — 0)

From our point of view, these results could indicate that Ramanujan had already
guessed, albeit in a non-detailed manner, the supersymmetry that is hidden in zero
(zero point energy) and in infinity (absolute = supersymmetric infinite-dimensional
toroidal space = absence of entropy).

From:

https://www.cittanuova.it/ramanujanhardy-e-il-piacere-di-scoprire/

“Indeed Ramanujan elaborated a theory of reality around Zero (representing the
Absolute Reality) and the Infinite (the multiple manifestations of that reality): their
mathematical product represented all the numbers, each of which corresponded to
individual acts of creation. In short, even if his english friends didn't understand him
very much, for him "the numbers and their mathematical relationships let us
understand how everything was in harmony in the universe" ”
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