On various Ramanujan formulas applied to some sectors of String Theory and
Particle Physics: Further new possible mathematical connections III.

Michele Nardelli', Antonio Nardelli

Abstract

In this research thesis, we have analyzed and deepened various Ramanujan
expressions applied to some sectors of String Theory and Particle Physics. We have
therefore described further new possible mathematical connections.
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From:

An Update on Brane Supersymmetry Breaking
J. Mourad and A. Sagnotti - arXiv:1711.11494v1 [hep-th] 30 Nov 2017

In approaching the GSO projection. 1t 1s very convenient to work with SO(8) level-
one characters, which encode the independent sectors of the spectrum with definite spin—
statistics properties both in space time and on the string world sheet. These characters are
a special case of more general (level-one) SO(2n) characters that 1s selected by the manifest
transverse SO(8) rotation symmetry available in ten—dimensional Minkowski space. One
can build indeed four distinet sectors of states acting on the vacua of the antiperiodic
(Neveu-Schwarz) or periodic (Ramond) sectors, for both left—-moving and right-moving
oscillators when they are available. This situation would extend to all SO(2n) groups.
where the first two characters, O, and V5,, would count states built with even or odd
numbers of Neveu-Schwarz oscillators acting on the corresponding vacuum. On the other
hand the last two characters, Ss, and Cs,. would count states built acting on the Ramond
vacuum with corresponding oscillators while also enforcing opposite choices of alternating
chiral projections at all levels. In this fashion, say, Sa, would involve left chiral projections
at all odd levels and right chiral projections at all even ones, while these projections would all
be reversed i C5,,. Massive hght—cone spectra would then combine nonetheless, as expected
for Lorentz—nvariant spectra, into non—chiral massive ten—dimensional multiplets. These

characters,
o _ POy o olEons cr[on
2n — 29n(T) ) n — S (7)
ot £ RO 1/2
v — rllem-efghlen = ['f7]com—i—=o [1?2}(0%}
"= ) o O = bTHG :
- e n TiT
7?(Tj = g% Hn:l(]‘ - q J g= -2 5
o 1 (n+a)? _n(nta)(z—
Bl EF) = 3, ep 2T gniale) (2.1)

are combinations of Jacobi #—functions with characteristics [16] and the Dedekind 7 func-
tion, which is also needed to encode the contributions of bosonic oscillators. The torus am-
plitude can be defined working on the complex plane with the two identifications z ~ z+1
and z ~ z 4+ 7. The corresponding modular transformations act on 7 via the fractional

linear transformations
at + b

_} e

dr + d

and can be built out of two generators (S: 17 — — ;L, T:7—7141). Sand T act on the
four characters via the two matrices

(@d — bc = 1) , (2.2)

L B & 9 1 0 0 o0
40 =1 =3 _me | 0 —1 0 0
=314 = | T=€¢2 1 g e o (2:3)
1 -1 — ™ " 0 0 0 et

and on the Dedekind function as n(—1/7) = (—i T)3 n(t) and (1 + 1) = e y(7).



From (2.1)

l O n 2rwiT
n(r) = ¢ [[._;(1 — q"), g = e

I

£ D— Z=4+3i
2i |

' _~p

' 1 23 4 R

Thence, for n = 2 and z = 1+21, we obtain:

e*(2Pi)

Input:

2
£

Decimal approximation:

535.4916555247647365030493295890471814778057976032949155072...

535.4916555...

Property:

2.! .
¢ s a transcendental number

Alternative representations:
fzﬂ i fEﬁD'



2 -2ilog(-1)
A ilog(-1)

e = exp®"(z) for

Series representations:

ar  BER (-1ff(142k)
LD ¥ L

e
o m
2n - 1
[ = Z‘E]Z
k=0
m
2m 1
& =|—
- -:—ljlk
k=0 k!

Integral representations:

an 8 |'Dl‘-." 102
e =& ¢

2n A1V 1% ar
£ =& !

2n 4 [1f(142 )de
e = 07 !

535.491655524°(1/2(2+1/2)"2) * e ((2Pi*i(2+1/2)(1+2i))))

Input interpretation:
535.40 16555241-2 -:12+1_-'12]E It“12:rJ'-:12+1_-'.'2]-:1-h'2 i)

iizthe imaginary unit

Result:

-7.64871841993... x 10°°

{using the principal branch of the logarithm for complex exponentiation)
-7.64871841993...%10°

Alternative representations:

535.49165552400001"'2‘2*1"'2]2 2724201424 _
19 (5972 5 ;
535.4916555240000Y213/2r 00711420

535.49165552400001"'2‘2*1"'2]2 2724201424 _
535.4016555240000 %2 5/2% -5 (142i)log-1)



535.49155552400[)[)1"'2‘2*1"'2'12 G2 A2 1424) _
535.4916555240000 25127 ;102 (142 i) log((1-i)/(1+)

Series representations:

535.49165552400001/22+127 27i2i2(1420)
o 04 {1+2 IIEEJ=DI:_1:#'IIIII:1+2 k|
S —n :
3.36784589933594 x 10 [}‘ E]z

=0

535.4016555240000Y/2(@+1/27° 2i@zezn _
o (1 4k PO 205 12k)
3.36784589933594 x 10° [}‘ _]z

k!
=|:|

535 491655524DDDD1"'2‘2“"'2]2 L2 THZAU2N14240) _
o 5i(14240) £, 47 -143% ) g 14k)
sl
3.36784589933594 x 10 [}‘ E]

Integral representations:

535.4916555240000 12 24127 2mi241/210420) _
1| iy g f 2
3.36784589933504 x 10° 10114240 " 1/{147)dr

535.4916555240000 "2 241)2% P2 T 242 (14240 _

3.36784589933594 x 10° (20111420 [ V17 dt

535.49165552400001"'2‘2*1"'2]2 2724201424 _
3.36784589933504 x 10° 10 (1424 " sintt)fede

535.491657(1/24) product (1-535.49165"n), n=1 to 4

Input interpretation:

4
\ 535.49165 | ](1-535.49165")

n=1

Result:
2.51427 % 10°7

2.51427*10%



We have that:
(((535.491657(1/24) product (1-535.49165"n), n=1 to 4)))"1/8

Input interpretation:

| 4

o 3 535.49165 [ [(1-535.49165")
n=1

Result:
2661.04

2661.04

From the mock theta formula, for n = 197, we obtain:
sqrt(golden ratio) * exp(P1*sqrt(197/15)) / (2*5™(1/4)*sqrt(197)) — 5

Input:

|
| 127
EXp ]

Va5

2v 3V 19

# iz the golden ratio

Exact result:

|
.:w""l 19715 7 | &
197

-5
235

Decimal approximation:
2661.736375678781788646208067609219400883489400918489697902...

2661.73637...
Property:
f |
y1em1s s | a8
£ \.'I 197 ]
-5+ py— Is a transcendental number
2v5

Alternate forms:



5+v5 f\l'lc"FlS'r
\ 1970

||—[]_+\."'_'|| 1'1'9'.7"1517
34 394 (1+v5 ) &V 7157 _19700

3940

-5

1
2

Series representations:

Ve exp[n 197

_5_|_50 L -1t [_é}k :?T_z':'}k % L 534

2V5 V197
o U (1) (2 _zof g |, -1k (- ), @- 2ok 5t
EXp JT\({Z_UZ kk' Z - kw J,-'af
k=0 ’ k=0 ’
[ o [—l}k {—Zl}k[lg?—i':.’u} Zﬁk

for not ((zgeR and —w < zg = 0))

10 2: =

) (-1 (197 —x)f x7* [_El}k
+

e arg(l97 -x
s ol 7 5 T
245 197 2 & Tl
197
' argig—x argl— -x
B EXP[IN{—E'P }J]exp }TEXp[z;r [#} ﬁ
% 2
13
w (-1 [1':'? x} x_k{_El}k @ [—l}k [‘p_x}kx-k [_%}k
k=0 k! = k! /
k k & f 1
arg(197 —x) py & (L7 (197 —x)" x {_E}k
lﬂexp[ur{ ”
EJT k!
k=0

forixeRandx <0



0

\."'E EXp|mT e
15 - ( 1 J_UZ larg(197—zn W2 1) z—l.-'Z | £(197-20 (2 7]

4
25 4197 %0
' § ! e K
1 \W2(g197-20 N2 M) 15| 0ig(107-2g (2 m)] v -1y [—E}k[lg? 2za)" g
-50|= 2o 3 +
g T k!
| 197 ! | 197 !
, 1 402 jaes| 2= Jfi2m| 12 (14]ag] B g )fizm)|)
534 exp F[_] [=:2( 55 <o) |Z|:| [=:2{ 750 }/i2m]}
]
kf 1y (197 ok
o, V-, ) (5 %) % (i}lz |augid-z0 )2 )]
1
k=0 4 %o
k(_1Y oo ok ook
12 laugié-zo 2 m) a (=1 [_z}k (¢ - Z0)" Zg /
. k! /
k=0
o (-1 (-1} (197 -20)" 55°
= 2%
10 )
k=0 ’
n' s the factornal function
[ty i5 the Pochhammer symbol (nsing facteria
R 15 the set of rea I'IlI""I.'ll:"'-\.
argiz) is the complex argument
x| is the floor function
115 the imaginary umt
We note that:

(((535.491657(1/24) product (1-535.49165"n), n=1 to 4)))"1/8 + 34
where 34 is a Fibonacci number

Input interpretation:

4
‘?! N 53549165 | ](1-535.49165") + 34

n=1

Result:
2695.04

2695.04 result practically equal to the rest mass of charmed Omega baryon 2695.2
10



2%(((535.49165°(1/24) product (1-535.49165"n), n=1 to 4)))

Input interpretation:

4
2| 535.49165 [ [(1-535.49165")

n=1

Result:
5.02854 % 10%7

5.02854%10%

((535.4916555247(1/2(2+1/2)"2) * eA((2Pi*i(2+1/2)(1420)))))) + ir(-2) *

((535.4916555247(1/2(2+1/2)"2) * eM((2P1*1(2+1/2)(1+21-1/2))))))

Input interpretation:
535.49 16555241-2 -:2+1_-'2]E I[“2 mi241/2){142 §) ¥

535-49 1555524112 ':.2+1_l'.2]E II:“.:Z.I'H' 241 201{14248-1/2)

!2

Result:
- 7.64871841993._ x 10°% -

7.64871841993... x 107° ;
(using the principal branch of the logarithm for complex exponentiation)
Polar coordinates:
r = 0.0000108169213242 (radiu
0.0000108169213242

)

Alternative representations:

535.4916555240000"2 241127 2mi(2+32)(142)
535-49 155552400001@ ':2-}1."2:'2 II:‘,2.-'rJ'':"2-+1.".2:"::|.+.'2 i-1/2)

!2

535_4@,15‘55524E”:”:”:|1_.'2f.'_i_-'z_wE P—51'2f1+21']lng-:—lfl N
535-49155552400001_!'2':5."232 6—51'2{1_-'2+2J'ﬂng-:—1]

!2

11

# =-135.000000000° angl

iizthe imaginary unit



535.49155552400001"2‘2"1"'2’2 2Tz
535-49165552400001_l'2'12+1,l'2:'2 f2n1'12+1,-'2:111+2J'—l,u'E:l
2
535.4916555240000Y/2(5/27 ,S00°i (1424

535.491655524000012(5/27 900°i(1/242i)

!2

535.4916555240000"2 241/2% 2242 1420)

535-49 155552400001!'2 |:2+1|.'2:12 EEJTJ'12+].II'2H].+2 4‘-1,-'23
-2

I

2L ! =
535.491655524000012 51272 ;104" (7 +2i)les )

!2

Series representations:

535.491655524000[:'1.1'2-:2+1.-'2:IE A THZHYD120)

535.49 1655524[:”:”:”:' 142 l:2+1,l'2:'2 fEJTJ' (241/2)(1+2i-1}2) 1

12

| —

+

b

2
I
- 0 (142 ) ER0 (-1 f[142k)
1.00000000000000 |3.36784589933594 % 10° 2 LZ 1Jz
~ k!

107 (144 i) 78 (-1 {142 k)

had o=

3.36784589933594 x 10° LZ =
~ k!

535.4916555240000 "2 24122 A2TH2HYD1420)

535.491555524DDDD1-"2‘2"1“'2’2 L2 THZHYD)142i-1/2)
E == 1.00000000000000

; I
BT Rk 0i (1420 I (-1 f{142k)
3.36784589933594 % 10° LZ TJZ

=0

+

® 14k 104 (1440) I (16 [(142k)
3.36784589933594 x 10° LZ T]
= !

535.4916555240000 2 241252 AmizHyD2i)

535-49 1655524':”:”:”:'1:2 ':2+:|.|l'2:'2 ‘,2:”' 12+1.l'2:|':1+2 J'—]..l'Z:l 1
r 1.00000000000000

E P
I I
s 1 0i (142 DT tan~ 1 (1/Fy o)
3.36784589933594 x 10° ¢ LZ =

=0

+

oo 1I:IJ'-:1+4fJEf=1tan_1-:1.-'F1+Ek]
3.36784589933594 x 10° LZ E] ]
~ k!

12



Integral representations:

535.4916555240000 "2 241127 2mi 2220
535-49 1555524DDDD1"2 ,:2+1I|-2:|E {“2;”. (2+41/2){1+2 §- 1,-'2]

!2

’ i 191 /(14221
1.00000000000000 [3.36?84589933594:-: i e o e L o L Y

1
2

3.36784580033504 x 10° 10 (1429 5" 1/(14%)de #)

535.40165552400002 2+12° 27241210420

535-49 15555244:”:”:”:'1'.2 ':2+:|..l'2:|E {,2:”' (24 1/2){1+24-142)

!2

1
i2

10§ {144 ) J'Ul V142 ar .

l.00000000000000 [3.36?84589933594x 10% ¢

g B e
3.36784589933594 x 10° (201 (1420 ¥ 14 dr !2]

535.4016555240000 12124127 2mi @242 (142i)
535_49lﬁ55524DDDD1."2-:2+1,-'2]E fZ:rJ'-:2+1,-'2,h:1+21'—1.-'2]

!2

1.00000000000000 [3.35?84589933594 x10% ¢

1
!_2
Si(1+4 1) H”"’sin-:f W dt N

3.36784589933504 x 10° 107 (1124 g sne e 2

Or:

((535.4916555247(1/2(2+1/2)*2) * eN((2Pi*i(2+1/2)(1421)))))) - i7(-2) *
((535.4916555247(1/2(2+1/2)*2) * eN((2Pi*i(2+1/2)(1+2i-1/2))))))

Input interpretation:
535.491655524 /2 241/2)% ATiZH2)(1428) _

535-49 1555524112 ':2-}1."2]2 fz.-'rl' (241/2)(1+2i-1}2)

!2

iizthe imaginary unit
Result:
- 7.64871841993... x 107° +

7.64871841993.. % 10°% ;

[(using the principal branch of the logarithm for complex exponentiation)

Polar coordinates:
r = 0.0000108169213242 (radius), &= 135.000000000° angle
0.0000108169213242

13



Alternative representations:

535.4916555240000 12124127 2724112 (1424) _
535.49155552400001;2‘2*-1';2]2 fz:ri-:2+1,-'2:l-:1+2I—l,u'E:l
!2
535.49 1555524':”:”:”:'1';2‘5;232 0—5 J‘E ':1+2f'|]|:lg':—1:| s

535.4g 165552400001;'2(5;'2]2 {,—5 J'E (L/2+2i)]log(-1)

12

535.4916555240000 12124127 2724112 (1424) _
535.49155552400001;2‘2*-1';2]2 fz:ri-:2+1,-'2:l-:1+2I—l,u'E:l
2
535.4916555240000-2 512 (0071 (142i) _

535.49165552400001/2(5/2" (20071 (1/2:2)

12

535.4916555240000 122127 27i@a2)042i)
535.49155552400001;2‘2*-1';2:'2 f234'12+1,-'2:l-:1+24‘—1,-'23
!2
535.4916555240000 "2 5127 ;107 (1420 log((1-i)(140) _
10 IEH'+2 I:l]n:rgll[i‘i:‘]

535.4916555240000%25/2%

12

Series representations:

535.4916555240000%2 2+12P 2ni2+2)(1424) _
535.49 165552400':”:' 142 l:.2+:|.|l'2:"'2 ‘Fz.-'rl' 12+1.l'2:|li1+2 J'—]..l'Z:l 1

!2 !2
© 1 0 (1420 Egy (-1F /(142 k)
1.00000000000000 |3.367845899335094 » 10° LZ E]z
=0
- 10 (144 0 £ (-1 (142 k)
3.36784589933594 % 10° [: =
%

14



535.4916555240000Y2 2127 2i@+12)(1420) _

535_49155552400001_.'2<2+1,'2F 2T (24Y2)(142i-12)
= = — l.DDDDDDDDDDDDDD

I !

o (L1 4k 04 (1428 £ (- 11"‘.'|'1+2k'|
3.36784580033504 x 10° L e o lnny
’ k!

=0
| 1+k2]1n:¢1+4m-g=ﬂ¢ 1:*‘H1+2k1]

3.36784589933504 x 10° Lz v

=0

535.491655524000042 @127 2mi 24120 (1424) _

535-49 1655524':”:”:”:'1:2 ':2+:|.|l'2:'2 ‘,2:”' 12+1.l'2:|':1+2 J'—]..l'Z:l 1

P = 1.00000000000000
x i

s 1 ]zuu1+2n?k yEn HUE a0

g 2
[3.35?84589933594x 108% [,ZE
=

o

3.36784580033504 x 10° LZ i

1 100 (1440 £ tan HE) o))
k!
=

Integral representations:

535.4916555240000"2 @127 2mi@a/21142i) _
535.49 1655524':”:”:”:' 1/2 ':2+:|.|l'2:'2 {_‘2 mi(241/2){142i-1/2) 1

i i

: o o 7
l.DDDDDDDDDDDGGG[—3.35?84589933594x g gkl ¥ B L Sl

3.36784589933504 x 10° £1°0 (1429 " 1/(14%)dr 2

535.4916555240000 Y2 @+12% 2mi241/2)(1424) _

53549 1655524':”:”:”:' 1/2 (2+1|.'2]2 fz mi{2+41/23{142i-1/2)

!2

hf\Jll—"

1|:u'¢1+4:'JJ|'31 W 102 dr .

1.00000000000000 [—3.35?84589933594): 10% ¢

8 2IZIJ-:1+21:IJD\| 2 0 2]

3.36784589933594 x 10

535.4016555240000 12 @+12% 2mi(241/2)(142i) _
535-49 1555524':”:”::”::'1'.2 |:2+1|.'2:12 EZ.ITJ' (2+41/2){1+24-1/2) 1

3 3
I I
l.DDDDDDDDDDDDDD[ _3.36784589933504 x 108 &> (1+41) | sini0yedr

3.36784580033504 % 10° ¢

1|:|4-:1+2nE"“smqn 't dt 2}

15



0.0000108169213242 / ((((2*(((535.49165"(1/24) product (1-535.49165"n), n=1 to
4)N))

Input interpretation:
0.0000108169213242

2 [Ei‘,f 535.49165 [I2., (1 -535.40165")

Result:
2.15111% 1072

2.15111*10

We have also the following expression:

((((1/2.15111*%107-33)*1 / 2.51427*10"27)))+(64"2*3)-199-76-29+4
where 199, 76, 29 and 4 are Lucas numbers

Input ilnterpretation:

1
2.15111-10"* 251427 . 10%7

+64%.3-199-76-29+4

Result:
19A883.1278820067730075052641717893570084352486925A87535508 .

196883.127882... result very near to 196884

196884 is a fundamental number of the following j-invariant

§(1) = g~ + 744 + 1968844 + 214937604 + 864299970¢° + 202458562564" + - - -

(In mathematics, Felix Klein's j-invariant or j function, regarded as a function of
a complex variable 7, is a modular function of weight zero for SL(2, Z) defined on
the upper half plane of complex numbers. Several remarkable properties of j have to
do with its ¢ expansion (Fourier series expansion), written as a Laurent series in
terms of ¢ = ¢”™ (the square of the nome), which begins:

3(1) = ¢~ + 744 + 196884q + 21493760¢> + 864299970¢° + 202458562564" + - - -

Note that j has a simple pole at the cusp, so its g-expansion has no terms below g .

All the Fourier coefficients are integers, which results in several almost integers,
notably Ramanujan's constant:

16



™18~ 640320° + 744,

The asymptotic formula for the coefficient of ¢" is given by
e‘irr,/i
V2n3/4 '

as can be proved by the Hardy—Littlewood circle method)

And:
((((1/2.15111*107-33)*1 / 2.51427*10727)))
Input interpretation:

1
2151111079  2.51427 » 10%7

Result:
184805.1278820067739075052641717893579984352486925687535598...

184895.1278...
From the following mock formula:

sqrt(golden ratio) * exp(Pi*sqrt(387/15)) / (2*5™(1/4)*sqrt(387)) + (843-29-11-
1/golden ratio)

where 843, 29 and 11 are Lucas numbers

we obtain:

1
+[843—29—11——]
i

# iz the golden ratio

17



Exact result:

ey

Ty |
f\," 129/5 1 \( N
43 1
- —+803
]

695

Decimal approximation:
184805.7805618448080830281874280747689901920688 788675420087 ...

184895.78056...

Property:
‘F\II 129/5 T
\I 43 1

803+ ——— — — s atranscendental number
6V5

Alternate forms:
glaseaA g =

\flﬁ[l‘fﬁ} f\l'lZG',-'Sn
g !

b
"
1+v5 Efe

BO3 -

[ —

V12957 (312 _ g T A3 (1-803¢)
6V5 Va3 ¢

Series representations:

i
r exp[n\; a7

1
+(843—29—11——]=
&

4
2v'5 v 387
w (-1 (-1), 387 -20)f %" @ (-1 (-2), 387-20)f z* -
-102‘ - +EDBD¢=Z ¥ +53% g
k=0 k=0

120 ik 1
2 50| 5 | & -1 [_E}k (¢ — 201" Z5° ;

w (-1 (-1
exXp }TN'/Z_DZ‘ { E}k E{f 2‘ Py J,a'

k=0 k=0
[ o (-1 [_i}k (387 —z0)* 25
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15

Ve Exp[;r [ 287

| 1
+[a43—29-11_—]=

2V5 V387 ¢
& k .=k 1
arg[aa'_}"_x} hisd [_1} {38?-1’} X {_E}k
-10 exp[:‘;r{ J] ¥
2 k1
k=0
k k.= 1
arg[aa?_x} a {_1} {38?—1’} X {_E}k
suau.pexp(fﬂ—“ .
2 k1
k=0
120
| argig — x argl— - Xx
S e | 25wl . S /| W
2 2
k(12s _fk & ( 1 ke e f o
m[—l}{S -x| x {—z}k o (=11 (¢ —x)° x {Z}k /
e k1 £ k1 /
k k .k 1
10 ( lafgﬁﬁ?—ﬂ“i{‘l} (387 - x™ - ),
EX
$Exp|tx 2 k!
k=0
forixeRandx <0
VIEEXP[}T'\' %?] 1 1 4-1/2 =387 2
= arg(38 T W2m) 4. L
. +[a43—29—11-—]= [—] a; TLeERR g KAk
2v'5 v 387 ¢ Zp
k 1 k -k
1 (V21283872002 M) 150138720 2 m)] (- 1Y {_E}k (387 —zp)" =g
=10 — I Z k1 +
%o k=0 4
1 312 @875 2 ml -, o
8[]3[]'1:(—] zﬂl,E[Eug‘n:EE? =02 )
2p
w (-1 {—%}k[BST—Zn}k 2-'.5'{c ifi 1 1,.'21515{%-‘30]’.'@217:]
=i +577 dexp|r =
k=0 - 0
: k
2 (14]ang( 122z ) fi2m)) & (-1 {—é}k{li—g —Zn} z"
g . .
o k!
k 1 k _—k
(i]uzlmw—znmznu21,.2 rgi-zgyam)] o D {_E}k (¢ —Z0)" Zg /
by 2 & k!
k(1 ok ok
ID.;:i{_l} {_z}k (387 —=zp)" =g
k!
k=0
n' is the factorial function

[Yy 15 the Pochhammer symbel {nsing factorial)

R 15 the set of real numbers

19



argiz) is the complex argument

5 the floor function

We obtain also:

1/2%(1/(18+1)+1/(18+4))*0.0000108169213242 / ((((2*(((535.49165"(1/24) product
(1-535.49165n), n=1 to 4)))))))

where 18 is a Lucas number

Input interpretation:
1¢ 1 1

( J 0.0000108169213242
= +
2118+1 1B+4 2 [

"\ 535.49165 [1%., (1 - 535.49165")

Result:
1.05497 % 10734

1.05497*103*

We have also that:

[((535.491655524°(1/2(2+1/2)°2) * eN((2Pi*i(2+1/2)(1+20)))))) + i7(-2) *
535.491655524°(1/2(2+1/2)"2) * e ((2Pi*i(2+1/2)(1+2i-1/2)))] /
(((exp(2Pi)N(1/2(2+1/2)"2)*exp(((2Pi*i(2+1/2)(1+20)))))))

Input interpretation:

2 s 2
' ] ; | a 1/2{241 /2y 2mi{241/2){142i-1/2)
{ f2y= L ! 535.491655524 /<! L 4 ! Uit L
535.4915555241_2{2+1.2] fz mi (2412142 i) + ~ i
i2

1{,1}2 : -
Expgﬁ*ﬂ[znmxﬂﬂr%2+§“l+ﬂﬂ

iizthe imaginary unit

Result:

1.0000000000... +
1.0000000000...

[using the principal branch of the logarithm for complex exponentiation)
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Polar coordinates:

r=141421356237 radius , @ =45.000000000°
1.41421356237 =2

Z|I]j.’,|'.'

Alternative representations:

535.4916555240000"2 {2+1/2)2 G2 EHY2N1424)

12

535.49165552400001/2 241127 (27i 2412 (142i-172) )
/

L2412 1

[expﬂ 2! [2n}exp(2nz(2+ 5][1+21}]]:

’ Pt ik /2424120 o
535.491555524DDDD1'2"2”'2:"_ WE ¥ 535,421 55524‘:"35'3 w

i<

[2?T}EXFI[2?T!{2+ El}[l + 21}}

Lig,1y2
EXp2 +E]

535.4916555240000 "2 (241/2y° AT

12

53549 1555524':”:”:”:'1"2 li.2+1||'.2:l2 EZJTH.E+1||'2H 1+2i-1/2) ] IIII
/

[ l¢2+l'[2

1
exp2' 2 (2m) exp[? i (2 - 5][1 - 21}}] -
535.49165552400001/25/27 (1 4 2
—1+cu:uth|:EJ'|:_§+2I:|n:|

¥
!2

R | 2
535.4016555240000%25/27 |1 4 !f
-1+ CUth[g ifl+ EL}JT}

L|:5'|E
[Exp[Ez (1+2fmexpz'a’ (2 fr]']
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535.4016555240000 "2 2127 27i@a2)042i)

535.49 155552400001!2 ':2+:|..l'.2:|2 fz.ITJ:':2+1.l'2H1+2 i-1/2) ]
/

!2

11:2+sz 1
[expﬂ 2/ [E;r}exp(ﬂm (2 + 5}[1+ 21}]] =

535.4916555240000%/2 5127 |1 4 s
l—t'anhl:E:'l{EHZI]n]

-+

12

s 2
535.4916555240000Y29/27 |1 4 f,*’
1 —tanh[g il +21]'.?T}

ll:EE
213;

[EXP[SI (1+2fmexp (2 }T]']

Series representations:

535.4916555240000 "2 (241/2y° A28

535.49 1555524':":”:”:'1'2 ':2+1.l'2:l2 fz mi{2+41/2){142i-1/2) ]
/

12

lj-,1 1
[expE 2+2]2[2}T} Exp[ﬂ wi (2 - 5}[1 - 21}}] =

o
[3.35?84589933594): 10% x5 2 ((1 + 2 1};r}k +3.36784589933594 x 10°

2.

k=0

S k| /[= -
(il +4nm / i exp 8 (2mexpidiil+2nmk!

535.491!55552400[3[31"'2‘2”"'2?2 220

!2

535.49 1555524':”:”:”:' 1/2 '12+1.l'2:l2 i=|21TJ:'12+1II'2:“11+2 i=1/2) ]
/

Lfa: 1
[exp2|:2+2]2[2n}ﬁxp(2 mi [2 - 5][1 - 21}]] =

(3.35?84589933594x 10° 2 LGi(l+2)m+

2

k

i

5 25
3.36784589933594 x 10° J’k(i i(l+ 4:},@]; [12 exp & (21) exp(5i(l +2 1}}1’}]
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535.49165552400002 241,22 S2TiEAYD420)

535.49165552400001/22+1/2% (271202 (142i-1/2))
2 i

1, 112 1

E':E*E] [E;r}Exp(Zm [2+ EJ[1+21}]]:

[exp

]

([- 1" [3.36?84589933594x 10% # I (-5i (1 + 2 i m) + 3.36784589933594 x 10°

ek

k 5
5 Iz -
Ik(_ﬁ il +4!”D]f [1 exp B [En}exp[5:[1+21}fr}]

and:

1/[((535.491655524°(1/2(2+1/2)*2) * eN((2Pi*i(2+1/2)(1+2i)))))) + i’(-2) *
535.491655524°(1/2(2+1/2)"2) * eN((2Pi*i(2+1/2)(1+2i-1/2))))]
[(((exp(2Pi)N(1/2(2+1/2)2)*exp(((2Pi*i(2+1/2)(1+2)))]

Input interpretation:

1
12024122 2241 : 1/21241/2°% 2 mi(241/2){142i-1/2)
535.4916555241.2.2+1.23 {,2 mi{241/2){1+2 i) 4 535.421655524 ‘.E £
J.|:2+l'|E 1
[ExpE 20 (2 n}exp(zm (2 + 5}[1 - EI}J]
iisthe imaginary unit

Result:
0.50000000000... -
0.50000000000... &
(using the principal branch of the logarithm for complex exponentiation)

Polar coordinates:
r=0.70710678119 radius # = -45.000000000° angle

)

0.70710678119 = 1/\2
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Alternative representations:

1., 12 1
[Expz "[-2+2] (2 ) Exp[z i (2 + 5][1 +2 1}}]’.,-"{

[535.49 1555524DDDD1II'2 ':2+1.l'2:|2 fzﬂ‘- ':21'1."2:":11'2 i) ¥

!2

535.49 1655524DDDD1'II2 ':2+:|.."2.""':I EEJTJ:':2+1.I'2H]-+2 i-1/2) ]

expli {2"%]2 (2 exp[E Ti [2 - El}[l +2 1}}

535.491555524DDDD1"'2"2*1-"2’2 W 535_49165552409501;2.;z+1,.-z_13 wil
2

for |a - and a
‘ logu logi

10 =53 ‘

L(24L 1 /
[Expﬂ- 27 [2N}EXP[2H’!(2+5}[1+2!}J]l‘f

535.4016555240000%2 2127 27021424

!2

535-49 155552400':”:' 112 l:2+:|..l'2:lE 62:”'-:2+1,-'2:l-: 142i-1}2) ]

2

l.{E'l- /
[exp[Sz (l+2pmexp2'2’ (2 fr}]f'

535.49165552400001/2 (527 [1 + 2 ]
—lmnrh{gil: E+21':|rr:|
+
!2
1/2(5/2° 2
535.4916555240000 1+
-1+ I::Dth[g i(l+2 z}n}
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/
/

535.4916555240000 "2 2417252 2T EHYD42i)

L||r2+L]2 1
exp2 ‘" 2/ [2;r}EXp[2m(2+ 5}[1+21}]

53549 15555240':”:”::'1'2 12+1.l'2:|2 fzn:‘12+1,-'2:|-:1+2:'—1,-'2:| J

12

L (2] /
[exp[Sz (1+2fmexp2'2’ (2 }ﬂl]f'
535.49165552400001/2(5/2% | _1 + o
1—tanh{5:'|:;+2i:|n:|
2 . i} 2
I
‘o E 2
535.4916555240000%/2 5127 |1, :
1 —tanh[g il +2!}II'}

Series representations:

L (241 1 /
[Expﬂ - [EF}EXP(EN! (2 - EJ[1+ 21}]]!."

535.4016555240000%2 24127 27i2412)01424)

535.49 1655524':”:”:”:'1'II2|:2+1'II2:IE fz mi{24123{142i-1/2) ]

!2

25
exp 2 (2mexpiSi(l+20m

& . 3.36784580933594x10% I 2 i (144)n)
> |3.36784589933594 x 10° [(5 i (1 + 2 i) m)+ — <12 :

i

1{,,112 1
[ExpE {2+2] (2 ) Exp(E T (2 + 5][1 +2 ”]]l,."f

535.4016555240000%2 24127 27i@e2142i)

l2

535.49 1555524':”:":”::'1.!'2'{2+1.l'2]2 ‘,2 mi{241/23{142i-1/2) ]

N

exp 8 (2mexpi5i(l+2nm

3.36784580933594%10° 5":‘2u‘q1+2:‘m"+3.36?s4589933594x105{%Tkuumnnf‘

Z::J i k!
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L|:2+L'|E 1 /
[expE 2! (2m exp[Em [2 + 5][1 + 2”}];"

535.49 1555524DDDD1'II2 24 1."2:'2 PZ.ITJI (2411201424} I

535.49 1555524DDDD1"2 ':2+:|.."2:'E 1’2;”. 241/ 2){1+2i-1/2) ]

!2

25 3
[exp 8 (2mexpi5i(l+2 1}rr}];-'x LL (-1 [3.36?84589933594x 15"
==
3.36784589933594 x 10° Ik[—g i(1+4in

Ii-5i(l+2nm+ 3
i

|

From:

An Update on Brane Supersymmetry Breaking
J. Mourad and A. Sagnotti - arXiv:1711.11494v1 [hep-th] 30 Nov 2017

We have that:
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Notice that the Klein—bottle amplitude 1s not invariant under modular transformations.
It exhibits nonetheless an interesting behavior if 7 is halved, which amounts to referring
the measure to its doubly—covering torus, and then an S transformation is performed.
This turns the second contribution into a tree-level exchange diagram for the closed string
spectrum between a pair of crosscaps (real projective planes, or if you will spheres with
opposite points identified). The end result reads
& Vo — S

de S, (2.17)

& e S8 &8
2 Jo ?}*8

where the argument of the functions involved i1s again within square brackets.

Notice that all powers of ¢ have disappeared, as pertains to such a vacuum exchange,
since they would signal momentum flow. Now this K amplitude is akin, in many respects,
to the other two possible types of free-level exchange diagrams, those between a pair of
boundaries and between a boundary and a crosscap, A and M,

0—>5 {es] v o0
A=) [ B M- _oly f e B =58 10179 (2.18)
2 Jo U 2 0 U
Both expressions involve the same closed spectrum, but the reader should appreciate a few
facts. The first is the presence of a Chan—Paton multiplicity [20] N associated to each
boundary, which thus enters quadratically the first amplitude and linearly the second. The
second fact 1s the presence of a shifted argument in the second contribution ,ﬁ, consistently
with its skew doubly covering torus. The other relevant ingredient is the combinatoric factor
of two present in the second expression, while its overall “minus” sign guarantees that the
overall contribution to the Sy sector, proportional to
25

5(1+2—5N'2 _2x 2‘5N) , (2.19)

For N =48, from (2.19), we obtain:

32/2(((1427(-5)*48"2 — 2%2/\(-5)*48)))

Input:

32 482 2.48
— + —

2 23 23

Exact result:
1120

1120

27



(((B22(((1421(-5)*48"2 — 2*21\(-5)*48)))+47)))"1/14
where 47 1s a Lucas number

Input:

|
[ 32 48° 2.48
4 — [1+— - +47
\q 2 25 25

Result:
V1167

Decimal approximation:
1.656061610118817729499446145085719755140362477159454311574 ...

1.6560616.... result very near to the 14th root of the following Ramanujan’s class
invariant Q = (6505/0101/5)3 =1164,2696 i.e. 1,65578...

1/10/27(((((32/2(((1427(=5)*482 — 2%2A(-5)*48))+47)) /14 + 16/103))

Input:
|
1 14| 32[1 48° 2 43] 47 16
= Fig o= + ¥
1047 "ql 2 28 2 10°
Result
2 Y 1e7

1000000000000 000000000000000
Decimal approximation:

1.6720616101188177294994461450857197551403624771594543... x 10727
1.6720616...%10™ result practically equal to the proton mass in kg
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((((B2/2(((1427(-5)*4872 — 2¥2(-5)*48))+47))) /14 + 16/10°3-(47+7)/10"3))

where 47 and 7 are Lucas numbers

Input:

|

|32[ 482 2 48] 16 47+7
4 — [1+— - +47 + — -
Y 2 2° 2° 10 10?
Result:

N R
500

Decimal approximation:
1.618061610118817729499446145085719755140362477159454311574...

1.6180616.... result that is a very good approximation to the value of the golden ratio
1,618033988749...

Alternate forms:

5_|:lnr3 [EDD Y1167 - 19]

1000 root of 1000000000000000000000x7 + +361
2527 000000000 000000 000x® + 2 736 741 000 000 000 000 000 x° +
1646 605835000 000000000 x* + 594424 706435000 000000 x* +
128752 391413821000000 x* + 15493 204433463 127000 x -

"\ 71228 027343749999999999 200993 314217115879 near x = 685.274

500

29
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Minimal polynomial:
61035 156 250 000 000 000 000 000 000 000 000 000 x'* +
32470703 125000 000 000 000 000 000 000000 000 x +
8020263 671875000 000 000 000 000 000 000 000 x** +
1219080078 125000 000000000 000 000000000 x'' +
127 393868 164062500 000 000 000 000 000000 x'° +
9681933 980468 750 000 000 000 000 000000 x° +
551870236 886718 750 000 000000 000 000 x° +
23966936 001937500 000 000 000 000 000 x” +
796 900 622 064421875 000000000 000 x° +
20 188 149 092298 687500 000 000 000 x° +
383574832 753675 062500000 000 x* + 5300 306 779 868 964500 000 000 x° +
50352914 408 755 162 750 000 x° + 294 370 884 235 799413 000 x -
71228027 343749999 999999200993 314217115879

32/2(((1427°(-5)*482 — 2#27(-5)*48))) +123 — 11

where 123 and 11 are Lucas numbers

Input:

32 487  2.48

) | i 3133211
2 23 23

Exact result:
1232
1232 result practically equal to the rest mass of Delta baryon 1232

(((((3272((1427(-5)*4872 — 2%27(-5)*48))))))-199-76-Pi)))"1/14

where 199 and 76 are Lucas numbers

Input:
|I 32 48° 2.48
14 — [1+— - -199-76-nr
y 2 2 2

Exact result:

845 -1
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Decimal approximation:
1.617877542478522296832225298186999254019565457420134838486...

1.6178775424... result that is a good approximation to the value of the golden ratio
1,618033988749...

Property:
1\4,' 845 —x is a transcendental number

All 14th roots of 845 - :

1\4,' 845 —r & =1.61788 (real, principal root)
1Y 845 _x ™7 21.45766 +0.7020 i

1Y 845 — 1 €27 .1.0087 +1.2649 ;

845 —x P77 L0.36001+1.57731

A Ba5 % SN B 360041577304

Alternative representations:

|
[1 487 2 .48 | 96 48°
= 3 PR e = = - = = o + SR P
14 — |1 42 108 - 78 14( -275 - 180°+ 16 |1
\ 2 N \ 2
|I 1 48% 2.48 |I 96 482
14 — +— - - - - =14 — +ilogi—1) + shimendh R
(-1 32-199-76 [-275 +ilog(-1)+ 161
2 2 2 \ zZ
| |
1 48° 2.48 | _1 96 487
= 3 = = - = = —Cos (—1)+ i o
14 — |1 42 199 - 785 14| ~275 -1)+16|1
\ 2 2 \ 22
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Series representations:

|
1 487 2 48
14(— 1y — - 32-199 - 76 —x =14 845 - 42‘
1“ 2 25 l
k_
| 2
1 48° 2 48
1::4| 5 +¥ 32 - 199 ?5 T =
| K ~1-2k (cl42k 142 k)
14:345*24[_1} 1195717% [5RR Ay 225
1+2k
k=0

25

|

(1 48°
gt = ] de—e
y 2

2. 48

]32—199—?6—n -

i)

I
14( B45 - 2‘

\ k=0

1I< 1 2 1
[4 (l+2k+1+4k+3+4kJ

Integral representations:

I
[1

487 2 48 ' W s
14l = [14— - 32-199 - 76 - n:14\/a45-4j Vi-¢ at
y 2 23 0
| 5 |
(1, 48% 2.48 |
14| — + — - T =14
[~ | 32 -199 - 76 - (845 _ 2] dt
Y 2 27 23 \ 1+r2
| 2
(1§, 48% 2 48
14|5 Lok 32-199-76-r = 14’845 EJ dt
\ 2 f 1§

((B272(((1+27(-5)*4872 — 2%27(-5)*48))))))+521+76+11

where 521, 76 and 11 are Lucas numbers

Input:
32 482
i _]_ + — =
: |

25

248
25

]+521+?5+ll

32



Exact 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

(((((B2/2(((1427(-5)*4872 — 2¥2N(-5)*48))))))+521+76+11)))*1/15

Input:
f
[ 32 482 248
15 — [1+— - +521+76+11
\q 2 25 25
Result:
225 E:."?

Decimal approximation:
1.643751829517225762308497936230979517383492589045475200411 ..

1.643751829...= {(2) = = 1.644934...

Pi*In((((((32/2((1+27(-5)*48"2 — 2%27(-5)*48)))NH(((sqrt5+1)/2))
Input:

1 32 482 2.48 1 W[— -
}TDEE l+2—5— 25 +E[ 5+l]

logix is the natural logarithm

Exact result:
1 —
5[1+-J5]-+nlam1120}
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Decimal approximation:
23.67541979119776000119817087759181222259921191821958522756...

23.675419... result very near to the black hole entropy 23.6954

Alternate forms:
]_ —
= [1 +45 +2xlog(1120)

B | =

V5
e rlog(1120)

=R ]

V5
+ 3 +m (5 logi2) + log(35)

Alternative representations:

1( 482 2. 48 1 96 48%)) 1
nlﬂg[5[1+2—5— 32]+5['\'{E+1]:}Tlﬂg,.[lﬁ[l—2—+2—]]+—[1+\E]

25

1 482 2 48 1
Nlag[5[1+2—5— 25 32]+5{\E+1]:

6 48%y) 1
nlcg[ﬂ}logﬂ[lﬁ [l— Z—5+ ;]]+5 [1+ \E]

1 48% 2 48 1
Nlﬂg[5[1+2—5— ]32]+5['\'E+1]:

25

-nu1[1-15[1-2—2+ﬁ]]+}[1+£]

b 2

Series representations:
3

1
(1(. 482 2 48 1 . 1 ¥5 = o]
.?T].Dgi 1+2—5— 55 32 +5["u‘5 +1]:5+T+Nlﬂg[1llg}—ﬂ&T
(1(. 48° 2 48 1
rlog| o |1+~ - = 32+5[1i5+1]=
1 V5 arg(1120 - x) 2 (-1 (1120 - x)* x7*
-t D E—J+}TIDE[I}—HZ‘
25 3 2 k

k=1
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2
}Tlﬂg[é :|.+4i—2 48]32]+%[1,E+1]:

2° 2°
1
1 V5 4 ”'arg[gl'arg[zﬂ} & (-1 (1120 - 7o) 25
-+ — +2inx +}T10E,'[Z|:|]'—?TL
2 2 27 L k

Integral representations:

1 482 2 .48 1
Nlng[5[1+2—5— 25 32 +5{\E+l]=

- dt

1 5 *1120 1
g e i
2 2 Jl

2
*’Tlﬂg[%[l‘fqi—z i 32 +é{£+l]:

i [riety 11195 [{—sP (1 + 5) :
J ds for -1 0

—i sy Il -s)

Now, we have that:
V = exp (V66) +exp (V64 ¢). with  ~ 1/12

exp((sqrt6)x)+exp((sqrt6)*1/12*x)

Input:

exp[\jg x] - exp(\'/g X x]

12

Exact result:
.1'.."'!'r 2v6| JE x
e "+

Plot:

(x from =15.1 to 0)
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Alternate form:
fxl."ll'{ 2 ‘u"_6'| [fxll."ll:.? "u"_IS] F 1]

—

[ V23 x | 323« a3z x | Jfyzx gpyazx xf(296)
e +e - +e - —e ! L+

x/ve xfzve] xafz2ve] s5alVE ]
N —e T A U +1

Alternate form assuming x is real:
|

\f' X .-'.I"'"_'S' VB x
[ + £

Roots:
I:E!\/E[E}Tﬂ+}1’}, ne &

2
I:ELHE[EEHH—Q}T}, ne £

2
I:E!'\fﬁ[zzﬂn—?ﬂ}, ne &

2
I':E!'\;'EI[EEJ‘TH—S}T}J ne &

2
I:EI\JKE[EE}TH—BET}, ne £

Roots:
X =4.8990i(6.2832n+3.1416), neZ

x = 0.445364(69.115n-28.274), neZ
x=0.44536(69.115n-21.991), neZ
x = 0.445364(69.115n-15.708), ne Z
x=044536(69.115n-9.4248), ne Z

Properties as a real function:
Domain

R {all real numbers

Range
iy eR: ¥ >0} (all positive real numbers

Injectivity
injective (one-to-one
36

Fis the set of integers

£ is the set of integers



K iz the set of real numbers
Periodicity:
periodic in x with pericd4ivy 6 =

Series expansion at x = 0:
13x 145X 1729x° 20737x*

it Y e T 13824
2y 6 288 v 6

(Taylor series)

0(x)

Derivative:

xll."lll[ 246 :| B x
i EXp['\'I'EI‘]+EXp \/E . e
dx 12 9 \'/E

Indefinite integral:

(296 .
{“l"l: ]+ VB X

J'[lelflll:z ‘-I"_El| 4 II:ﬂm"—IS- x] dx = 12 — s constant
\ 6

Limit:

lim [fx-"":z BB o x] =0

Series representations:

exp[ﬁ x] +exXp

w 270N 3702 (14 12%) 4

=g ki

k=0

V6 x
12

24*x2k[1+2k+%] 5kx2k[1+2k+ﬁx]
2NB i
(1+2k) (1+2k0

ol ) +exp[‘m] -5

12

12

el H:_.xp[‘““E -

" 9-1/2-3k _ g-1/2-k ,-142k [2 [12 i 144"‘}!{ 7 \/E [l % 144&:}3(]

2‘ (2 k)!

k=0

Definite integral over a half-period:
2iv e <28 =
Jz [f -'f<2ﬂ5]+fﬂﬁr]d’x:—4 6 =-9.79796

il

37



From
x=2iy 6 2rn+nm), neZ
for n =1, we obtain:

Input:

Ezv{g[}r+2fr}

Result:

6ivy 6 x

Decimal approximation:

46.17179388582710743958530894815623081282138403230732363165...

46.1717938...i

Property:

Biy 6 xisatranscendental number

Polar coordinates:
r==46.l?18 raclius E":QD': angle

L]

46.1718

Series representations:

2!\"? [II'+2}T'P=5!}T'\'I'E 25*[
k=0

|

Eayed 1
21£[fr+2m=5ur\{lgé—[ S}k[ 2}1:

oull XX I P

Bin TR, Res,_ 1, .57 1(-

2ivV6 m+2m=  —
Vo

El—s}r[s}

38
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I
s the binomial coefficient

n'is the factonal function
[a)y is the Pochhammer symbol (rising factoria
v) is the gamma function

Resfis a romplex residue
1!

Thence, we have:
exp((sqrt6)*46.1718)+exp((sqrt6)*1/12*46.1718)

Input interpretation:
Exp[*g"? 45.1?18]+exp[\{? 1—12 45.1?13}

Result:
1.3108567736626015372542004105954904602231775264006613... x 104

1.3108567736...%10%

from which:
In(((exp((sqrt6)*46.1718)+exp((sqrt6)*1/12*46.1718))))+29-Pi+1/golden ratio
where 29 1s a Lucas number

Input interpretation:
| 1
1ag[exp[sf€ 46.1718) + Exp[u" 6« 45.1?13]]+ 29+

log(x) is the natural logarithm

# iz the golden ratio
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Result:
139.574. .

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

Alternative representations:

?45.1?18
1"'—]]+ 20—+

lug[exp[u"? 45.1?18] + EXp =

29 —x +log, exp[45.1?18 \!E] + EXp

46.1718 1!? 1
12 "

— 'E 46.1718
lag[exp[wf 3] 45.1?18] + EXp “J— ]] +29

12

exp[46.1?18 \E] + EXp

45,1718 'E
29 - r + log(a) log, —“'f]] "

12

1
p

Series representation:

-+ - =

V6 46.1?18]]
yoastan.
&

lcg[exp[u"? 4&.1?18} + EXp =

29 + i 4 lng[—l 4 exp[3.84?55 «E] 4 exp[45.1?18 «,f?]] 3
o {~1F [- 1+ Exp[3.84?55 *J?] + exp[45-l?18 *u“?]]ﬁtc

=

o ke

—

Integral representations:
e 46.1?18]]+ S

& |

12
J‘:x]:l: 3.84765 V6 sexp|46.1718 VE | 1
1 t

lag[exp['«.}"g 46.1?18] +BXp

1
29+ —
&

-+

40



= +29—}T+;=29+——}T+

log|exp u"? 46.1718| + exp
&

Ve 45.1?18]] 1 1

- [- 14 Exp[3.84?65 wj'E] + Exp[46.l?18 v’E]]'S (-5 (1 + )
E ~{—u'm+]- ril-s) s

In(((exp((sqrt6)*46.1718)+exp((sqrt6)*1/12*46.1718))))+11+golden ratio
where 11 is a Lucas number

Input interpretation:
== 1
1ag[exp[~.f€ 45.1?13] 7 Exp[w," 6 x— 45.1?13D+ 1114

logixy is the natural logarithm

# iz the golden ratio

Result:
125.715...

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

Alternative representations:
6 46.1718
¥ agiy ]] oo

lag[exp[ﬂ.}"E 45.1?18] + Exp[ =

46.1718 6
11 +¢+ lagt.[exp[tlﬁ.l?lﬁ Ve )+ exp[T“fH

- 'E 46.1718
lag[exp[ﬂ.}' B 45.1?18] + EXP[MIIT ]] +11+¢

46.1718 'E
11 + ¢ + log(a) lngﬂ[exp[ttf:.l?lﬁ \'/E] + Exp[—ﬂl]]

12
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Series representation:

log Exp[u"? 46.1?18] +EexXp

+11 4+ =

\ 6 46.1718
12

1144+ lag[— 1+ Exp[3.84?55 1}?] i Exp[46.l?18 *J?]] -

o (-1F (-1 +exp(3.847656 | + exp(46.1718 V6 )|
2 ‘

k=1

Integral representations:
6 46.1718
LR bl ]] ‘1es

12
I‘:x]:l: 3.84765 V6 Jiexp{46.1718 V6 | 1
w1 t

lcg[exp[v’g 46.1?18] + BXp

11+ +

w.,f? 46.1718

lag[exp[u"'g 45.1?18] + BXp =

]]+ 11+p=114+4+

- [- 14 Exp[3.84?65 \{IE] + Exp[46.l?18 v’E]]'S (-5 (1 + )
E &f—u'm-f]- ril-s) s

sqrt(729)*1/2*(((In(((exp((sqrt6)*46.1718)+exp((sqrt6)*1/12*46.1718))))+18-
P1)))+(((sqrt5+1)/2))

where 18 is a Lucas number and 729 = 9° (see Ramanujan cubes)

Input interpretation:
V729 é [105[&1{1;:[1,"? 46.1?18] + exp[«,f? % 46.1?18D+ 18 -;r}+ % [w.f? + 1]

logix is the natural logarithm
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Result:
1729.02...

1729.02...

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

Alternative representations:
6 46.1718 ! \
“f—]]+ 1a-n]+ = [«15 + 1] ~

v 729 [lng[exp[\'q 45.1?18] +EexXp =

exp[4l5.l'?18 \'{E] + v:xp[M ]]] 1}%

1
2

B3| =

[l+\f€]+é [13—N+10g,. =

é v 729 [1ag[exp[£ 46.1718) +Exp[w]]+ 18 -n]+ % [\E +1) =

12
4617186 m —

"

{1 +y5 ] + é [18 -+ logia) log, exp[4l5.l'?18 ﬁ] + BXp

12

B3| =
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Series representations:

: J729 [lag[exp[\/g 45.1?18} +Exp[mﬂ+ 18 -n]+ %[\E 5 1] 5

2 12

a0 [—l]lch 5 - x‘}k x ¥ {— —l}k

R e = NE R

2
k=0
o [—1}"" (729 —x}k x* [——l}k

18 EXP(! a {a—rg[?;ﬁ'; - I}” MG Z k1 2= -
T k=0 1

w (-1 (729 - x)f x7* (-2},

1> :

2 g k!
exp(z m {%” lag[—l + Exp[3.84?55 \KE] + exp{‘l-ﬁ.l?lﬂ \E]]

w (=1 (729 - x)f x~* [--1}
\GZ = 25k .

k=0

arg[?EQ—x}” = w— 1 kel k
BX —— ||V x — =1y 172 (729 —x) 2
p[!ﬂ-\; E.FT 2‘ Z kE!kl } }

k1=1k2=|:|

x k2 [-1 + Exp[3.84?l55 \/E] - Exp{45.1?18 \Enm

[_%L] T
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1
2 12

V729 [1ag[exp[ﬁ 4!5.1?18] +Exp[mﬂ+ 18 -n]+ %{\E 5 1} i

ki 1 R
1 [1 [1 Jl,‘lzlﬂlﬂs—zﬂyiz.ﬂ” 1-'12+1|'l2|.mg':5_z|:|:|.'l':2nu b [_1} {_E}k {S_ZD} ZD
+ 5

= it +
2 Ay f o k‘
[i J” 2|argl720-zg }{2 )| 24112 lasg(729-20 (2 m)
Zg .
o U (-3), 729 -z
k!
k=0
: : o (-1 (-1} (729 - z0)" z5*
1 \W2 st 729-2 W2 ml 42 00/3 |ang(729-2g iz m)] 2 Mk T
Tl— ity Z k! +
Zg e !
1 \1/2 [arg(729-2q )2 )]
lcg[—l 4 exp[3.84?65 \J’E] s exp[45.1?18 JE]] [—]
|

ki 1 a k
1/2+1/2 [arg{729-zg W2 m)) L ) {_ 2 }k (729 - 20) o
%o Z ko
k=0 ’

( 1 Jl /2 | e gl 729-zq V(2 )] L V/241/2 a1g(729-z)/ (2 m)]
o o
Z

i i <t 112 (-1 + exp(3.84765 JE] + exp(46.1718 \,'E]]ﬂn
ky =1k =.;. -

] (729 - 2012 2 4‘]

argiz) is the complex argument

x| is the floor function

n'is the factorial function

)y is the Pochhammer symbol (rising factorial)
iis the imaginary unit

R 15 the set of real numbers

Integral representations:

é V729 [1gg[exp[ﬁ 46.1718) +EXP[MJ]+ 18 -n]+ %[\E +1)=

1 T 720 1."'.?2 3.84765 vV & 46.1718vVE | 1
+ oV -1 A .
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1
2 12

V729 |log|exp(v/6 46.1718) +exp LS LR — drels
) = )

VB —— xv729
+ = +9V 729 il :

TR [-1 + Exp[3.84?55 *J'E] + Exp[4l5.l'?18 w.f?]]'s Fi-sP Tl + )
dim [

+

B3| =

d s
—i oa+y [(1-s)

we have also that:
3*(((2 1 sqrt(6) (m + 2 )))) + (1/golden ratio)i
Input:
3[2!\"? [}T+2}T}]+ E i
i
iizthe imaginary unit

# iz the golden ratio

Result:
: + 181 \,'"E T
&

Decimal approximation:
139.1334156462312171669605136788343305561844612767277337570.... i

Property:

I i
- +18:i+/ 6 risatranscendental number
&

Polar coordinates:
r = 139.133 (radius), &= 90°

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

Alternate forms:
é [![*q'l'g— 1]+!351}|'Efr]
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1[18 B n¢:+1]

¢

2 +181\'/E}T

l+v5

Series representations:

3 2[1£[n+2r}]+£ — i+181}1’£§‘54‘[
¢ e

]

e

ol X

s o
i i il
3 2[11,.' 3 [.?T+E.?T]']+— =-+18ixy 5 L—
i i k!
k=0
L] =5 _1 _
. : im X,y Ressz_%ﬂ.S r[—2 s}r[sl'
3 2[!'\;‘6[}'I'+2}T}]+—=—+ -
¢ ¢ Vi
n |
) s the binomial coefficient
n!is the factorial function
[V, i3 the Pochhammer symbol (rising factorial)

Iix) s the gamma function

Resf is a complex residus
B

3*(((2 1 sqrt(6) (m + 2 m)))) - 131
where 13 is a Fibonacci number

Input:

3[21\@ [fl'+2f|']']— 13§
iizthe imaginary unit

Result:

—13!+18!\K_}T

Decimal approximation:
125.5153816574813223187559268444686924384641520969219708949... i
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Property:
-13i+18; \"E 7 is a rranscendental number

Polar coordinates:
r=125.515 iradius , 8= Q0° (angle

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

Alternate form:
: [18 6 x— 13]

Series representations:

3 E[I'JE[}T+2N}]—:13:—131+18!n£ 525““[

k=0

]

Py
3 E[zﬁ[mzﬂ]-zla=-131+1EIFEEM
k=0

ol O P

k!

9im X, RE55=-1;+J: 5-s F{—El
3 2[1*\."6[;r+2;ﬂ]—113=—131+ .
Vi

—s}r[s}

s the binermal coefficient
n!is the factorial function
[Ty, 15 the Pochhammer symbol (rising factorial)
Tix) s the gamma function

Resfis a complex residus
i
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From the previous expression:

In(((exp((sqrt6)*46.1718)+exp((sqrt6)*1/12*46.1718))))

we obtain:

Input interpretation:
10g[exp[w"? 45.1?18]+Exp[w,"'€ 1_1-.2 46.1?18]}

Result:
113.097...

113.097...

Alternative representations:

— - 'E 46,1718
lag[exp[u" ] 45.1?18] + EXp ‘J— ]] =

log,

46.1718 *J?
12

—

Exp[45.1?18 x,"?] - exp[

6 46.1718
lag[exp[ﬂ.}' b 46. l?lE + E:{p[’IJII ]]

logia) log,

46.1718 1}?
12

exp[45.1?18 ﬂ.," B ] + Exp[

Series representation:

— ) 'E 45,1718
lug[exp[u" B 45.1?18] +EexXp MIIT ]] -

lng[— 1 Exp[3.84?l55 «,f?] g Exp[45.1?18 «.,f?]] -

w CIF [- 1+ Exp[3.84?55 1}?] 4 Exp[45.1?18 1!?]]'k

2 c

k=1

49

log(x) is the natural logarithm



Integral representations:

6 . 6 46.1718 ‘exp|3.84765 V6 prexp|46.1718 V6 | 1
log Exp[u" 3] 45.1?18] +exp '“'I— . J:xp- Jsexp i,
1

12 t

— - 'E 46,1718
log exp[m" B 46.l?lE]+ EXp ‘IIT =

(-1 + exp(3.84765 JE] + exp(46.1718 w,f?]]'s [(=s) T(1 +5)

1 i a4y
i "
2!.?Tn-j'w+]- r[l—.ﬁ}

From the formula for the Coefficients of the '5th order' mock theta function ¥, (q),

we obtain, for n = 94:
sqrt(golden ratio) * exp(Pi*sqrt(94/15)) / (2*5"(1/4)*sqrt(94)) - 1/golden ratio

Input:

# iz the golden ratio

Exact result:

|
—

F\-".CH_-'IS:r I &
o4 1

2Y5 ¢

Decimal approximation:
113.5759367492234301982900441230403604082335885347744448768....

113.5759367...

Property:
| T |
Ved/ls | d
o4 1
— —isartranscendental number

e

2Y5

Alternate forms:

é[l_ﬁ?]-ri\li[S-r\E] LN 915
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I

Vo n g2 o5 Vog

2V5 Vo4 ¢
[ 1 (14+v5) Vo5 "
47 ‘ 2
41-"? 1++/5

Series representations:

ﬁexp[n !ﬁ]

Y5 vor

o (-1)F [‘El}k (94 — zo)* zg¥

=1-10% + 534
k

k! 5

ol

=0

o (=1)° [——1} [E —z.;.}k z,g"" o [—l}k{—l} [¢—z.:.}k za"‘
EXD fr\({z_ﬂ Z - kkts - kk! ff

k=0 k=0
o (-1)f [—é }k (94 — 2o 25~

104
oo 5

for not ((zpeR and —ec < zg = 0))

15

i o4
@ EXp| @ (-1 ©@4-xfx*(-7)

+

1 argi94 — x)
: - =|-10 exp[”rl—” 1
235 Vo4 ¢ 2m s k!

iﬁx}]@

2
o (-1 [E —xkx"“{—gl}k o (1) [¢—x}“x*{-§}k ;

k1 k1 /

k=0 k=0
k ko4 1
o (-1 (94 -x)* x [—z}k]

[1D¢exp[rnfrg[g4_ﬂ”2‘ el

2
2 k=0

CREE exp(z m {a—rg{uia i J]

exp|m exp[z T

forixeRandx <0
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-
7 exp[n o4

\l/ 15 ] 1 ( 1 J—lll'.z [EI.IE':W—ZD:III'{.ZJT:'J Z_]_I,'z I.Ellg'ig"i—zni'."'izﬂﬂ
IO | R 0
4
25 Vo4 ¢
, , k1 ook =k
; D[ 1 }1,-2[:115,'-:94—301--:2n:lj zl.-'zlatgw—zg:.-'tznu o (—1) [ z}k (94 — =01 =24

o o
k!
k=0

n

+
Ep

) 1 12 mgl: o -2 ]I-"I-:E ) 1,-'2|: 14 Eugl: = ~Zj) lll-".'iz m|]
534 4 exp ’T[Z_J | 15 Q) Jz.;. | 15 0} I
4]

o [—1\‘k [-%}k [g:—: —Zn}k Zﬁk ( 1 Jl,-'z |argld—zg W2 m)

1
k=0 ki %o
ki 1 o k &
zl_.'z |argig—zg W2 m)] %1 (-1y [_z}k (¢ —Z0) Zg .."
: k1 /
k=0
w (-1)F [—-1} [94—2.;.}*‘ zak
- 2k
085 — 240
k=0 ’
n' s the factornal function
[a1)y 15 the Pochhammer symbol (rnsing factorial)

R is the set of real numbers
argiz) is the complex argument
x| is the floor function

i 15 the imagimary unit

From:

Pre — Inflationary Clues from String Theory ?
N. Kitazawa and A. Sagnotti - arXiv:1402.1418v2 [hep-th] 12 Mar 2014

We have the following mock theta function:
(https://en.wikipedia.org/wiki/Mock _modular form#Order 6)

(n+1){n+2),2 {

q 4 q)n

)| {q1 qj }‘i‘l+ 1

o(g) =
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That is:
(A053271 sequence OEIS)

Sum_{n>=0} q(n+1)(n+2)12) (1+q)(1+q*2)...(1+q n)/((1-q)(1-q*3)...(1 -
q"(2nt1)))

We have that:
sum q((n+1)(n+2)/2) (1+q)(1+q*2)(1+g"™n)))/((1-q)(1-q"3)(1-q*(2n+1))),n =0 to k

Zq

= Q-o(1-2%)(1-g7™)

(1+q)(1+g%) (1 +g™)

k1 1"I2':JH1”JH2'][1+q'|'[1+q2][l +{]J:}

q
“Z:AD [l—q]‘[l—qg][l—q2u+1]

For g =0.5 and n = 2, we develop the above formula in the following way:

(((0.57((2+1)(2+2)/2) (140.5)(14+0.5°2)(1+0.5°2)/(((1-0.5)(1-0.5*3)(1-
0.5°(2*%2+1)))

051241424202 (1 4 0.5) (1 +0.5%) (1 + 0.57)
(1-0.5)(1-0.5%)(1 - 0.5%3+1)

0.086405529953917050691244239631336405529953917050691244239...
0.0864055...

For y =0.0864055

b | o
[E—
|
;]
&
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3/2*(1-0.0864055"2)/(1-3*0.08640552)

Input interpretation:
3  1-0.0864055

2 1-3.0.0864055°

Result:
1.522910883093921439394242709663633225297578928036705562644...

1.52291088309...

We note that:

1+ 1/(((3/2*(1-0.0864055°2)/(1-3*0.0864055"2))))

Input interpretation:
1+

3 1-0.08640552
2 1-3-0.08640552

Result:
1.656637240620875835748544158314470446022323977121805013088...

1.65663724062.... result very near to the 14th root of the following Ramanujan’s
class invariant Q = (Gsos/G101 /5)3 =1164,2696 i.e. 1,65578...

We have that:
No=6,c=2.7, v=1.52291088309, k=38

(k .*]‘0)3 exp [ (3 ) ]

\p."a{'.l: ?30)2+f‘c— 1j(x2 ——i— )

[
—
[N]
[ )
]
——r’

|
; r——
o
=
T
o]
?:" ml,
==
=, |in
o]
| —_
A=
e | s
| =
ik
Z
=
A |
[ A | L
|
i
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(38*6)"3 exp(((P1((2.7/2)-1))(1.5229108"2-1/4)/((38*6)"2+(2.7-1)(1.5229108"2-
1/4))*1/2))))
Input interpretation:

9.7 1.52291087 - =
3 ol 4
(38« B) exp [;r [? - lD

:
| (3876 + 2.7 -1)(1.5229108° - 7}

Result:
1.19712175783531706020134441640083318701647092622312620... = 107

1.197121757835317...%10’

((((gamma (1.5229108+1/2+((((i((2.7/2)-1))(1.5229108"2-1/4)/((38*6)*2+(2.7-
1)(1.522910872-1/4)Y*1/2))))))))*2

Input interpretation:

1.52291082 - i

1 (27
r|1.5229108 + = + :[— - 1}
g g

.-
| (3876 +(27 - 1)(15229108" - {)

Iixis the gamma function

Result:
(2.02291 + 0.00907538 i(0.35)°
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Alternate form:
1

(222.901 +1{0.35)°

[
12141.4 [[1.3?954x 107" [2.58452 x10% - 0.000405856 “III [—492?.85

v 3.71891 x 10% i(0.35) + 8.28947 x 10% _
a3
4.3?543:;1':3“’}] s

|
1.67294 % 10”8 [-2453.93 *-JI [-492?.85

v 3.71891x10% i(0.35) + 8.28047 x 10% -
5 2
4.37543 » ml*"} - 1.62982 x m”] ]1]

n! is the factorial function

(((38*6)"2+(2.7-1)(1.5229108"2-1/4)))"(1.5229108)

Input interpretation:
3 3 1 31.5229108
[[38 6) +[2.?-11[1.5229ms -:1]]

Result:
1.520175... = 107

1.520175...*107

(((38%6)2+(2.7-1)(1.5229108"2-1/4)))"(1.5229108) * (((((gamma
(1.5229108+1/2-+((((1((2.7/2)-1))(1.5229108"2-1/4)/((38*6)*2+(2.7-1)(1.5229108"2-

L) 172)))))))"2

Input interpretation:
3 o 1 4 1.5229108
[[33 6)% +(2.7 - 11[1.52291[)8 " ED

1.5229108° -i

1 2.7
r{1.5229108 + — + t[— - lJ
2 2

.-
| (387677 +(2.7 - 1)(1.5229108° -

Iix)is the gamma function
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Result:
1.52018 x 107 1(2.02291 + 0.00907538 i(0.35))°

Alternate forms:
1.52018 x 107 1(2.02291 + 0.00907538 i(0.35)° + 0

1
(222.901 + i(0.35))°

|
1.84571x 10! [[1.3?954>< 107+ [2.68462 % 10% — 0.000405856 \j [—492?.85

\ 3.71891 x 10% {(0.35) + 8.28947 % 10% _

a3
4.3?543x1ﬂ“’]] s

|
1.67294% 10" [-2453.93 *-JI [—492?.85

v 3.71891x10% i(0.35) + 8.28047 x 10% -

5
4.37543 » ml*"} - 1.62982 x 1D13] ]1]

n!is the factorial function

(((1.197121757835317*10°7))) / (((1.52018x10~7 T'(2.02291 + 0.00907538

1(0.35))"2)))

Input interpretation:
1.197121757835317 - 107

1.52018 - 107 1{2.02291 + 0.00907538 i(0.35))°

Result:
0.787487

i2.02291 + 0.00907538 i(0.35))°

Alternate forms:
0.787487

+0
ri2.02291 +0.00907538 i(0.35))°
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(0.0000648594 (222.901 +i(0.35)") /

f
[[l.x 107% [453 769 - 0.000663892 ,J [—3012.54

V 1.13442 % 10%7 i(0.35) + 2.52864x 10%° -
5
467160 % m”]] ~1.66332x10772

[- 1506.27 J[-3012.54 v 1.13442%10%7 i(0.35) + 2.52864 x 10°° —

5
467160 x 10”} ~1.02953 % 1012] ]1]2

n! is the factorial function

Multiplying for 1 the result, we obtain:
0.7874871 / (((T'(((2.02291 + 0.00907538 1(0.35))))1)"2)))

Input interpretation:
0.787487

(r(2.02291 + 0.00907538 i ~ 0.35) i)

Iixiis the gamma function

iizthe imaginary unit

Result:

- 0.00214577... -
0.772120.. ¢

Polar coordinates:

r=0.772123 H:—QDlSQE‘ '

3

0.772123

Alternative representations:

0.787487 0.787487
(r(2.02291 +0.009075380.35)i°  (i(1.02291 + 0.00317638 i)’
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0.787487 i 0.787487 i
([(2.02291 +0.00907538 1 0.35)4% (i (2.02291 +0.00317638 i, 0))°

0.787487 i 0.787487
(I'(2.02291 + 0.00907538 { 0.35) i)* - (i [1}1_.:,229“,:._,;..;.31-;533,-}2

n'!is the factorial function

a, X115 the II'.UIr'iJIr.‘".r.' L_JnJ"'IIr'd 1LI"1.1.II'J"
[@in is the Pochhammer symbol (rising factorial)
Series representations:
0.787487 i 0.787487
(r(2.02291 + 0.00907538 0.35) i . [ZM 0.00317638% ;% r'ik3<2.|:|22913]2
k=0 k!
0.787487 i 0.787487
(r(2.02291 + 0.00907538 { 0.35) i) - Zw {2.02201+40.00317638 i—z 1 T{F)iz)
"l Luk=0 k!
for (z; Forzg=0
0.787487

o
(I(2.02291 + 0.00907538 { 0.35) i)°
D.7R7407 ¢ MOAEI ORI (2. 90201 +0.0031 7638 gy T IAER-0 MEIEATH

A-1-2k
zexpz[—l Zm (202291 +0.00317638 1) ﬁhzk]mz
2 Lik=0 (14k)(142K)

Fis the set of integers
B, 15 the n'™ Bernoull number
Integral representations:

0.787487 i 0.787487
([(2.02291 + 0.0090753B4 0.35)°  ([me" 1 092014000317630 1 yp 3

0.787487 i 0.787487

(I(2.02291 + 0.00907538 { 0.35) i) ,{Ll1ngl-nzzw+o.nnzl?lszsr[1},“}2
[
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0.787487

(1(2.02291 +0.00907538 i 0.35) i)
0.787487 exp{—z Ll 1.02201 +i {0.00317638 -0.00317638 x)-2.02291 4202291 4000317638 4 dx]
(-14x)logix)

I

((((0.787487i / ((T(((2.02291 + 0.00907538 i(0.35)))iY"2)N)))) 1/512

Input interpretation:
I

513|I 0.787487

I

(r(2.02291 + 0.00907538 i - 0.35) i)°

Iixiis the gamma function
iizthe imaginary unit
Result:
0.99949031... -
0.0030718326...
Polar coordinates:
r=0.9994095 radius), #=-0.176092° angl
0.999495 result very near to the value of the following Rogers-Ramanujan continued
fraction:

e_% e ™V
\/g =1- e‘z”‘/g ~(0.9991104684
-@p+1 1+—e‘3”‘5
143 (054\/5—3 -1 1+ —
e—47z\/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

We calculate as follows:

1/4(((log base 0.999495((((0.787487 / ((T(((2.02291 + 0.00907538
(0.35)))°2))))))))-Pi-1/golden ratio
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Input interpretation:
1 [ 0.787487

— logy oo ]_}T_ iz
& ; (2.02291 + 0.00907538 » 0.35)* L]

4

Iixiis the gamma function

loggixiis the base=b logarithm

# iz the golden ratio

Result:
125.615...

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

Alternative representations:

L [ 0.787487 ] 1
= logy soous s
4 =0T 1 02201 4 0.00007538 - 0.35) é
18 0.787487 | 1
T+ 4 1980990405 (001124722 R ok
L [ 0.787487 ] 1
B L
4 SO0 02291 +0.00907538 - 0.35) ¢
i 0.787487 | 1
—?T+4 0En ooogos [1.|:u:|?1? 3 _¢
0.925905
L [ 0.787487 ] 1
= logp oeods g
4 SO0 02201 +0.00907538 - 0.35) ¢
i [ 0.787487 ] 1
—r + = 1080 oog40s| ————— |- -
4 o0 1 0260012 ) ¢
Series representations:
L [ 0.787487 ] 1
= log oeods s
4 SO Lo 02201 +0.00907538 - 0.35) I
1_11;;[_“ 0.787487 |
- ' rz.02600)2 )
1 E:JIC:l I
— — -;IT —
é 4 10g(0.999495)
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1 [ 0.787487 ] 1
e

— log

4 =V 10 02291 +0.00907538 - 0.35)2 ¢
0.787487 0.787487 } & .
————— |-0.25log)| ————— | " (-0.000505)" G(k)
r(2.02609)° r(2.02609)

1
—— — 7 —-494,935 lag[
& k=i
| | f v I I b i
faor | sy 0 and 1 ) ik } J ] ‘

e [ 0.787487 ] 1
= logg cose —r— =
0 12.02291 +0.00907538 - 0.35)2 ¢

4
1 0.787487 0.787487 ) &, L
~= —7-494.925 logl ————— |- 0.25 log| ————— |} (-0.000505)" G(k)

¢ r(2.02609) r(2.02609)

k=0
| | : . ! y LT K

Integral representations:

1 [ 0.787487 ]
= log oeods —-
O 12.02291 +0.00907538 - 0.35)2

B |

4

1 1
= ; -+ — logg ooosos

0.787487
4

i [ 0.787487 ]
= logg coaso —m-
095 1202291 +0.00907538 - 0.35)2

4
1 ™ 0.787487
g e
i LIS Un-llﬂgl.nzml;-[rl}dt}z

B |~

i [ 0.787487 ] 1
= logg coade e
0895 1202291 + 0.00907538 - 0.35)2 ¢

1

4
: 11.02609 — 2.02609 x + 20260
=5 =+ 3 1080 osaaos | 0.787487 exp _zj -

0 (-1 +x) logix)

1/4(((log base 0.999495((((0.787487 / (((I'(((2.02291 + 0.00907538
(0.35))))*2)))))))))+11-1/golden ratio

where 11 is a Lucas number
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Input interpretation:
1 [ 0.787487

- log
0559995 12.02291 + 0.00907538  0.35)2

1
]+11——

4 ¢

I'{x) is the gamma function

logyix i the base- b logarithm

4 5 the golden ratio

Result:
139.757...

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

Alternative representations:

1 0.787487
[ ] +11 -

- log
4 ST 10 02291 +0.00907538 - 0.35)2

g

1 0.787487 1
LA 2 ‘0Bo.o90405 (£0.01124722 ol

i [ 0.787487
= logg coese
09995 12.02291 + 0.00907538 - 0.35)

4
0.787487 1

{ 1.00717 32
0,295005

]+ 11 -

pa

1
11+ -1o
+4 g0, 000405 4

1 [ 0.787487

- log
0500405 (2.02201 + 0.00907538 0.35)°

]+ 11 -
4

g

0.787487 ] 1

(1.026001)%

1
11+ -1o [
+ 4 pelyR===E =1 4

Series representations:

1 [ 0.787487

- log
0200405 (2.02291 + 0.00907538 0.35/°

4
k

1—11"‘[—1+ D.?SMS?T]

[{2.02609)°

1
]+ll——
[

[t
E:‘.‘:=1 I

1
o
& 410g(0.999495)
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1 1 [ 0.787487 ] 1
— 108 cooqo + - — =
4 =0 ’ i2.02291 +0.00907538 - 0.35)° [
1 0.787487 0.787487 & K
11 - - -494.925 log| ———— |- 0.25 log| —— Z[—D.DDDEDS} Gik)
¢ r(2.02609)° r2.02609y°/ 2
| ] 'I. . ‘. 1 | I Lrl - -I-_
for |Gi0) = 0 and ik Y ‘
2 2 + K ! I
1 1 [ 0.787487 ] - 1
— 108, cooqo + - — =
4 =0 : r(2.02291 + 0.00907538 - 0.35)° ¢
e 1 1 1 0.787487 :
—— 4+ —lo OO0 il . Zoor ]
¢ 4 0 | (o 202600 —zp I TRz
245::0 k!
1 1 [ 0.787487 ] - 1
~ 1080 00040 -—=
40 : r(2.02291 +0.00907538 - 0.35)° @

1
24 ~4 +44 ¢ + ¢ logg coogos

(=13 =i+ sin L (Cisk 42 20 )| M 1-2g)
D.?S?‘tﬁ?[ﬂf:,:, (2.02609 —zo)* Tk 5 —— il e z”]z

F{-jk)
2
logix) is the natural logarithm
I is the set of integers
Integral representations:
1 1 [ 0.787487 ] - 1
~ 1080 eo040 tll-—=
4 0 10 02291 +0.00907538 - 0.357 ¢
i 1 1 | 0.787487
1 1 [ 0.787487 ] 11 1
~ 1080 o040 tll-—=
4 0 10, 02201 +0.00907538 - 0.357 ¢
11 1 1 1 0.787487
-+ 7 1080 .oo0g0s| T 2
¢ 4 [Lllngl'uzmp[ﬂdt}
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1 1 [ 0.787487 ] - 1
~ 108n ooogo + -— =
4 %0 ’ r2.02291 +0.00907538 - 0.35)° &
1 1 *11.02609 - 2.02609 x + x*0260°
11 - — + = log; cooqos | 0.787487 exp —EJ dx
¢ 4 0 (-1 +x) log(x)

27 * 1/3(((log base 0.999495((((0.787487 / (T(((2.02291 + 0.00907538
(0.35)))))*2)))))))))-18

where 18 1s a Lucas number
From Wikipedia:

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

Input interpretation:

0.787487
(2.02291 + 0.00907538 » 0.35)°

1
27 g 1050.999495[ ]— 18

Iixiis the gamma function

logpixiis the base-b logarithm

Result:
1728.56...

1728.56...

This result is very near to the mass of candidate glueball fy(1710) meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross—
Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number

1729
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Alternative representations:

27 [ 0.787487

— o8, coous ]— 1
095 12.02291 +0.00907538  0.35)2

8
1 0.787487
St g OB0.999405 (001124722

27 [ 0.787487

— logg eooas ]— 1
8 T\ 12.02291 +0.00907538 - 0.35)2

D.?E?—’-I-ET]

[ 1.00717 }2

27
-18 + E logn eooqes
0.995505

27 [ 0.787487

— logg oooas ]— 1
8 ¥\ 12.02291 +0.00907538 - 0.35)
0.787487 ]

27
-18 + — logg vooao [—
8 T (10260912

Series representations:

27 [ 0.787487

— log; coous ]— 1
09 12.02291 +0.00907538 - 0.35)2

8
i [_1+ D.787487 T‘
r2.02609)° /

k
8 logi0.9994095)

27 [ 0.787487 ] 5

— log

8 T 12.02291 + 0.00907538 - 0.35)2
0.787487 0.787487 | &
— " ]_3.37510g

2 2
[(2.02600) I(2.02600y b i
1y k ) .L_: : ] 47 7

! e

~18 - 6681.48 log[

27 [ 0.787487 ] s
— logg, ~18 =
8 T 12.02291 + 0.00907538 - 0.35)2
27 0.787487
—18+E ].DgD_ME o1 f £ QOF Zy L

zm {2.02609 -z M*)iz)
k=0 k!
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27 [ 0.787487

— 1085 oooas ]— 18
O 1202291 +0.00907538 - 0.35)2

Il
00| O

8 - 16 + 3 ].Dgu_pggq_QE

(=1 gk siru: 1; m-i+k+2 2 |'| iy l—zDJ]z

D.?s?afs?[z;;j (2.02609 - zo)* T}, TFERT
f =gk

JT|_2

logix) is the natural logarithm

iz the set of integers

Integral representations:

27 0.787487
| |-18

— log,
g8 VT 12.02291 + 0.00907538 - 0.35)2
0.787487 ]

[J;mf—r tl.DZISIIIE'dt}Z

-18 + E IUED.QQN-.C'S[

27 1 [ 0.787487 ]
o ‘OB0.co040 -
8 ’ ’ r(2.02291 +0.00907538 - 0.35)°
0.787487 ]

U;l 1051'026‘:‘9[;1 }Jt}z

27
-18 + E logn ooo4os

27 [ 0.787487 ]

— log,
8 7 12.02291 +0.00907538 - 0.35)2
J‘l 1.02609 — 2.02609 x + x*0260° y ]
x

i (-1 +x) log(x)

27
= 18 T+ E 103’0@9@4@5[0.?8?‘48? Exp[—E

27 * 1/3(((log base 0.999495((((0.787487 / (((T(((2.02291 + 0.00907538
(0.35))))*2))))))))+29+7

where 29 and 7 are Lucas numbers
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Input interpretation:

e [ 0.787487 ] -
= 108n ooodn + +
8 U™\ 2.02291 + 0.00907538 - 0.35)?

Iixiis the gamma function

loggixis the base= b logarithm

Result:
1782.56...

1782.56... result in the range of the hypothetical mass of Gluino (gluino = 1785.16
GeV).

Alternative representations:

0.787487
]+ 2047 =

ri2.02291 + 0.00907538 - 0.35)°
. : 0.787487
ok g CBn.ooodes (001124722

27
E logn ooodes

27
E logn ooo4os

0.787487
+204+7 =
r(2.02291 + 0.00907538  0.35)°

36 | 0.787487
" a8 O80.000405 [ 1.00717 12
0.005005

0.787487
]+ 209+7 =

r(2.02291 + 0.00907538  0.35)°
> 2?1 [ 0.787487 ]

+ — l0gg oooqos | —————
g o *\(1.0260912

— logg ooouos

27 [
8

Series representations:

27 [ 0.787487 ] 2.7
= logg eoode T
8 T\ 12.02201 +0.00907538 - 0.35)
q_11;.;[_“ 0.787487
27y ' riz.026002
k=1
36 - k
8 log(0.999495)
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2?1 [ 0.787487 ] 297
— 10En ooo4o + +/ =
8 T\ 12.02291 +0.00907538 - 0.35)
0.787487 0.787487 =,
36 - 6681.48 lag[— ] ~3.375 lug[—] L (—0.000505)° Gk)
ri2.02609) r2.026097°/ 2
1y k ._.. | 41
tor |Gi0) =0 and ik % ‘
211 2 l
2?1 [ 0.787487 ] 2047
e C'g_ + + f =
8 T\ 12.02291 +0.00907538 - 0.35)
0.787487 0.787487 &,
36 - 6681.48 lng[— ] R B e 1ng[—] Z‘ (—0.000505)° Gik)
ri2.02609) r2.026097°/ 2
131+ k& AT, [
tor |0 0 and % ‘
201 +kyvi2 +k e l
Integral representations:
2?1 [ 0.787487 ] 2947
— 108n oooao + +/ =
g "\ r2.02291 + 0.00907538  0.35)2
- 2?1 0.787487
+ E 080 oooqos [me_r tl'Dzmgdt}z
2?1 [ 0.787487 ] 2947
— 108p coogo T+ +/ =
g "\ [(2.02291 +0.00907538 ~ 0.35)
B 2T 0.787487 ]
T o 10Boeoodes| 2
a8 Ujllﬂgl'uzmg[gl}ﬁ}
2?1 [ 0.787487 ] 297
— logg ocoae +29+7 =
8 T 12.02291 + 0.00907538  0.35)2

dx

J‘l 1.02609 — 2.02600 x + x*02609
o (-1 +x) log(x)

|

27
35 + E ].DEDWE[D.?S?‘"S? Exp[—z

We have also:
(((exp(0.772123))))"8+13+Pi

where 13 is a Fibonacci number
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Input interpretation:
exp®(0.772123)+ 13 +x

Result:
497 679

497.679... result practically equal to the rest mass of Kaon meson 497.614

And:

(((exp(0.772123))))"8+13+Pi-golden ratio

Input interpretation:
exp®(0.772123) + 13 +7 — ¢

#is the golden ratio

Result:
496.061...

496.061... result concerning the dimension of the gauge group of type I string
theory that is 496.

From the mock formula, we obtain for n = 138:

sqrt(golden ratio) * exp(Pi*sqrt(138/15)) / (2*5”(1/4)*sqrt(138))

# iz the golden ratio

Exact result:

—
—

i |
! ag |
eV 46/5 T &
138
4=

245
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Decimal approximation:
497.8977459531041974813076624555103755760610234014860047731...

497.897745... as above

Property:

| ag/
& 46/5 -5
138

is a transcendental number

2Y5
Alternate forms:

g o = o
2\ 5 (6+5)

—
\/é[uﬁ}ﬂ?ﬁ"

4375

Series representations:

" | 138
v o exp[n =

ny Y O N WL T WP g
245 V138 o LEL:. [~3) (138-20 " 55

IR (D) (B R ) () ok
k! k=0 k!

mY & Ef':r_.l

EXp

k!
for not ((zpeR and

15

—
' exp[;r\l i ]

2vV5 138

gttt

k=0

arg[%IS —x}

2

argig — x)
ol 220

exp|mr exp[z T

o D @-nfx*(-1) )

k! /

k=0

k!

o (-1 (138 -xf x7* (-2} ]
2R k=0

argil3g -x
[245 exp[ur{g—}ﬂz 2
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ﬁexp[n /%J

2V5 V138
1;2[515{ 46—20]:'12”3] 1,.'2{1+Isug{ 4'5—2:3]-'12nlll:| « (-1 { zl}k {4?6 _z':'}k %"
ol (2

k=0

[ 1 ]‘1-"2 lmrgi138-2g W2 m|+1/2 (atgld-2o W2 M) _115 | arg(138-20 (2 m)]+1/2 |argid—zg W2 m)
z

0
Ep

o (=1f(-3), @20 55" -1 (-2), (138 -z0)* 55"

z /P L —

k=0

n'!is the factorial function

[@in i5 the Pochhammer symbol (rising facterial}

K iz the set of real numbers

argiz) is the complex argument

|x] is the floor function

iis the imaginary unit
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Appendix

From:

Three-dimensional AdS gravity and extremal CFTs at ¢ = 8m
Spyros D. Avramis, Alex Kehagiasb and Constantina Mattheopoulou
Received: September 7, 2007 -Accepted: October 28, 2007 - Published: November 9, 2007

m| Lg d S Spo m| Ly d Y Sar
1 196833 12.1904 | 12.5664 1 42987519 17.5764 | 17.7715
3| 2 21296876 | 16.8741 | 17.7715 6| 2 10448921875 | 24.4233 | 25.1327
3 | 842609326 |20.5520 | 21.7656 3 | 8463511703277 | 20.7668 [ 30.7812
2/3 139503 11.3458 | 11.8477 2/3 402775 15.8174 | 15.G6730
4 15/3| 69193488 |18.0524 | 18.7328 T |5/3| 33934039437 |24.2477 | 24.7312
8/3 | 6928824200 | 22.6589 | 23.6954 8/3 | 16953652012291 | 30.4615 | 31.3460
173 20619 9.9340 | 9.3664 1/3 278511 12.5372 | 11.8477
5 14/3| 86645620 |18.2773 | 18.7328 8 |4/3| 13996384631 |23.3621 |23.6954
7/3 24157197490 | 23.0078 | 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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