On some Ramanujan’s expressions (Hardy-Ramanujan number and mock theta
functions) applied to various parameters of Particle Physics and Black Hole
Physics: Further possible mathematical connections. II

Michele Nardelli', Antonio Nardelli

Abstract

In this research thesis, we have analyzed and deepened further Ramanujan
expressions (Hardy-Ramanujan number and mock theta functions) applied to various
parameters of Particle Physics and Black Hole Physics. We have therefore described

further possible mathematical connections.
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https://www.britannica.com/biography/Srinivasa-Ramanujan

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

Ramanujan's manuscript

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

From Wikipedia

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

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

We have that:
2m : &
/ dre '™ ( —F —5-,—}‘?[7')) =) (3.29)
J0 12¢,
Doing the integrals, this gives the condition
;sinh%b e 1 . (3.30)
6¢, sinh 252 sinha

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

¢ sinh 252 1

6¢, sinh 222  sinha

1/6 ((sinh ((3-2)/2)))/((sinh((3+2)/2)))

Input:
T
} smth

6 sinh[gzi}

ainhix) is the hyperbolic sine function
Exact result:
1 1 5
- smh[— J csch[— ]
B 2 2
cachix) is the hyperbolic cosecant function

Decimal approximation:
0.014354757406044784156414236734772294151953744656170185968...

0.014354757...



Property:
1

6

Alternate forms:

02

24|

5[1+{“+{“2+f3+{“

sinh[%} sinh[g}
T coshi5)

2 pc

v

=

Alternative representations:

sinh[gz;2 1
sinh(22)6  Sexch(})

u:a:hl:g:l
sinh[gz;"Z = ﬁ +Ve
sinh[%}ﬁ N E 5[_5—1.2 +¢,5-"2]
sinh[gz;"2 ;
sinh(22)6 e i)

ese( 54

Series representations:

SlIlh[E [ o ~1-2kq
i %, §

- csch[i]sinh[ﬂis a rranscendental number

1
sinh[%}ﬁ I k] =1kgo0 (1+2kp)!

sinh[E
2

sinh[E
2

} 5 ?-':.' ?.':_' (- 1}',':]_ 2—1—2.’(2
sinh[%}ﬁ 3 ko —eokgmo (1 +2k2)! (25 + 472 k3)

~1)k

1 = [
T — {1 +50
sinh[E } 6 15 ’ kz:‘l 25 + 4 k% 7°

2

kz‘ i1+2k0

cosh(x) is the hyperbolic cosine function



Integral representations:
: 3-2} -1 [
smh[? 1 5 cash[Ejdt

sinh[%}ﬁ " 30 _Elcnsh[%jd’t

1/(16 s)+s

. 3=2 1 I ooty €
smh[T byt Qo ds

L fgeat e 2 25/{16 5)
smh[$}6 qq [iwty e2VDIE Lo
2 —i o4y 532

1/((1/6 ((sinh ((3-2)/2)))/((sinh((3+2)/2)))))
Inpu{:

sinhl: sz :|

1 —_—
] sinhl: 3—',:"2 '|

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

Decimal approximation:

sinhix) is the hyperbolic sine function

cschix is the hyperbolic cosecant function

£9.66331501078650285648142018236069349074603204715890369018. ..

69.6633159107...

Property:

1 5
6 csch[i ] sinh[EJ 15 a transcendental number

Alternate forms:
5[1+{“+{“2 +e +e)

02

12 sinh[zl}sinh[g}
- 1 - cosh(l)




Alternative representations:

1 1
sinhlig—;‘all a 1 T
—_— gy & hi =
sinh| 22 |6 il:':sl]
e osch) =
2
1 1
sinhl;L;'a:l a —;l,__+‘-"!’
TP 3
sinhl:_l;'a:lﬁ % 6[— 51.2 5 2]
=t
1 1
simh(32) i
m 6osd L )(-i)
2 ] GG:SJ"
]

Series representations:

[2 }—1-2 ka 143k

1
—— e rlll'.:
mYEET 23 3 =
5|1'|]'|I: Leita=n (1+2ky)
smhl:h,?l]ﬁ

o o [—l}kl [g}—l—.?kz

sinhﬁ—"*z ) Tt (L+2k2) (1 +477 k)
smhllh_lll]ﬁ

A k2 g2 (1+2 k)

k 5 1+2 k
1 :12[1_1_2‘}5. -1y ]i{z}

Integral representations:

1 30 Llcnsh{%}d’t
Ei“h':_L;z] B j;lcush[%}d’t

zinh

(3;2)s

cosh(x) is the hyperbolic cosine function



25/{16 s)+s

Goady £ TV
1 30 —i a4y g2 ds
= T ¥ I
=T ! f
smhl:?'TJ an-ﬁr gL/ (16 s)+s ds
T —i ga+y 32
5|11h|: h,:a | & B

((1/6 ((sinh ((3-2)/2)))/((sinh((3+2)/2)))))*1/1024

Input:

51111’1[32;2}

1
aal =
104-6

P

%]

sinh[ J

l

ainhix) is the hyperbolic sine function

Exact result:

1 1 5
1'3'3# - sinh[— J csch[—}
3] 2 2
cachix) is the hyperbolic cosecant function

Decimal approximation:
0.995864362640561609188000883962441370578896717040256776789...

0.99586436264... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e
\/g =1- e*z”ﬁ = (0.9991104684
-p+1 1+—e_3”ﬁ
1+3e'i5° -1 I+ ——
e—47r\/§
1+
I+...

and to the dilaton value 0.989117352243 = ¢



Property:

(1 5 1
1'3'3# : CSCh[EJSinh(EJ 15 a transcendental number

Alternate forms:
1

1034' 3] sinh[g j csch[ }

1
2

1

1-::24I 3 (coshi(5) - 1}csch[é}C5Ch[§}

512 —
Ve

102;5(6[1 te+e +e° +¢=4}

All 1024th roots of 1/6 sinh(1/2) csch(5/2):
[

1 1 5
& 1':'2# E Sinh[EJCSCh[E] =0.9958644 (real, principal root)

i 1 . (1 5
Gmiald 1'3'3# 3 Smh[EJCSCh[E} =0.9958456 +0.006111 ;

P 1 . (1 5
Gl 102{{ = mnh[i]csch[i} ~0.9957804 4+ 0.012221 ;

i 1 1 5
£217¥512 1024f _ sinh(—]csch[iJ ~0.90560956 +0.018331

6 2

Py 1 . (1 5
£V V128 1“{( : Smh[EJCSCh(EJ =0.99550644 + 0.024440

Alternative representations:

sinh[gz;z' [
o4 —————— =
\ sinh(32)6 1o, Gesh)

\" -:9:]1|: gll

coshix) is the hyperbolic cosine function



: i 1 of
Slnh[E - + ¥ &£
2 Ve
1024 =
. {342 1024
\ Slnh{L}ﬁ 2 5[_ 1, A2
2 3 &z
!
sinh{E
2 I
1024 = = ;
: 342 i :
] & o
".1 51nh[ : }5 —_— u:a:l:_,?:lli—ﬂ
2i
csc{ G ]

Series representations:

2-1-2ky ,-142k)

[+ L)
J =i

sinh[gz;E {142 k3 )
1024 fol
\ sinh(**)6 ot
; 3-2
smh{? loaa B i i (~1jf1 9-1-2k2
102 ————— =", = 1024
\ sinh(%*)6 3 kgm0 (1 +2k2)!(25 + 42 k)

_1k -1-2k
: 3-2 1024/ |1+ 50 ¥ =) ] o3
smh{? \/{ 30 X1 Z5iak2 2 ) Theo (142 k)
1024 =
\ sinh(22)6 %15
Integral representations:
(! cash r_lldf
N 103 J? {52{
smh[? b cnsh{?]dr
s h(32\6 - 1024
sin { 5 } v 30
i ooty !,1.-'1165;1+5 4
i o4y 5342 2
1024 . 25/(16 s)+s
sinh{gz;2 L‘f:fr "—53!2 ds
102 = ap— for 1 0
Vv 30

sinh{%}ﬁ
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1/8 log base 0.99586436264((1/6 ((sinh ((3-2)/2)))/((sinh((3+2)/2)))))-Pi+1/golden

ratio

Input interpretation:

- 3-2
11 1 smh[?j 1
= 08n.eo5a6436264| 7 o e
8 6 sinh[ﬁj ¢
2
Result:
125476441 ...

ainhix) is the hyperbolic sine function

logpixiis the base-b logarithm

# iz the golden ratio

125.476441... 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:

sinhl:%:l
. 1 sinh[%} 1 1 E‘Einh':%]]
— lo T S e 3
T e | sinh(%2) e T 7T 47 8log0.995864362640000)
. 3-2)
4 1 smh[T] 1 & | 1 1
= logo sesssaaezgaooon| ——— 5 - |~ 7+ = = -7+ - 108g ooss64362640 [ ¢
g 0,225 86043 [alR]u} 551111-1[32sz & g8 02258643 [alali] Isr_'I'hl:];| &
csr_'hl:E:l

h(22)
} logy eossea3sze4a0000 - [ = j —s'r+E =
8 sinh[gzij &
L oive 1
-m+ — log, k: i
g C80.995864362640000| 7 ; ™~ >
2 xB|=pmre?)
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Series representations:

ol
-1 -1+ i £7) r
' & sinh 2|
1 sinh[%} 1 B :m ':2-
- lo I i L N o E ME
R sinh( %2 T8 T 7 8log(0.995864362640000)
2
- 3.2
1 | ( smh[T} 1
= 108noo5864362640000| — oo | Tt T =
8 6 sinh( %2 é
e 212K
Lo o
-8 + 8 ¢ — ¢ logg cosssazszsdnonn %
[ 3kl ll_.;ll_
- k=0 (142 Ryt
B
1 | sinh[% 1
= 10Bnoosgsanaztdonnn| — s o.o. | Tt T =
3 6sinh(22)| ¢

1.000000000000
- 1.000000000000 r - 30.16258724024 log

¢ 5sinh[§}
2
sinh{—l} .
0.1250000000000 log| ——— Z[-o.mmssﬁwsﬁmom“ Gik)
6sinh(?) iz

| " 9 1 L

for |Z(0) =0 and

Integral representations:

1 sinh[E 1
— logn cossseasacancnn —— 2 | p+-=
8 6 sinh(** ¢
1 t
h cu:ush{E:ldr
-8+8¢r-¢ lﬂgn.wssmzﬁzmnnn[w
_ P
1 | sinh[% 1
= 108noosse4362640000| — o.o. | Tt T =
8 6 sinh(*%) ¢

f coty pl/(16 5)Hs ds
B+8 lo it M
+ 8¢ — ¢ 1080 0055643 62640000 ooty (25161

A8 J—J' sa4y 5302

8¢
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1/8 log base 0.99586436264((1/6 ((sinh ((3-2)/2)))/((sinh((3+2)/2)))))+11+1/golden
ratio

Input interpretation:
1 [1 sinh[gz;z }] 1

- lo 11 + -
3 o oos86436264 + +¢

6 sinh

—

3421
=

sinhix) is the hyperbolic sine function

logpixiis the base-b logarithm

# iz the golden ratio

Result:
139.618034. ..

139.618034... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternative representations:

) sinhl: %'l
Og[&sinhl: 51]

1 sinh[%} 1 1
- 1o —— =2 1411+~ =11+~
8 el sinh[g*z} ) ’ & ’ i) " 8 log(0.995864362640000)
1 sinh[%} 1
— logo cosgsaseasaocon| — - |+ 11+ - =
8 sinh[ij ¢
2
11 2] L 1
+ — 10 + -
8 B0.0058 64362640000 E‘mhl:l;] A
cschl:E]
1 sinh[%j 1
— logg oosssazszea0000 -[+11+- =
8 6 sinh(**) ¢
L e 1
v e
11+ é log cos8 64362840000 3 ; + =
= x6 {— — +e 2] ¢
2 512
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Series representations:
-1 [-1+ﬂlﬂr

& sinh| 2
. ( sinh(22) . y oEE — h
- lo _ 11+-=11+— -
g 20.995864362640000 6 sinh(22) T e T T 47 8log(0.995864362640000)
2
1 ( sinh[%
— logg oesseazezsaoone| ———— |+ 11+ - =
8 6 sinh(*2) ¢
2
oo 271-2k
'—-k:l:l |
8 + 88 ¢ + ¢ logp cosseaaszsan000 %
a2
Lo 142 k!
B
1 smh[% 1
— logo cosggazeasaonon| — - |+ 11+ - =
. 6 sinh( %) ¢
: - 1
1.000000000000 Smh[g}
11.00000000000 + -30.1625872402 log| ——— | -
¢ 6 sinh{i}
2
smh{ }
0.1250000000000 log| ———— Z[ 0. DD413553?350CIDD} Crik)
I5|smh[ } k=0
I ."- ‘... | I LT -I._

Integral representations:

smh[[ }] .

b u:cushll '|dr ]

30 [ cosh| 5—'|n!r

1

é l0gn cossseaszeannnn

| =

8+88¢+¢log, 995864362640000[

1
= 1030.995864352640000[

8

sinh[2=2
# +11 + }
6 sinh(*%)

i caty plI116 5145

: ds
=1 fa4Yy 3'2

8 + 88 ¢ + ¢ logp cosssa3s2640000 !;5 TE s
30 J’“‘“T e s
=

aa+y

8¢
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1/8 log base 0.99586436264((1/6 ((sinh ((3-2)/2)))/((sinh((3+2)/2)))))+8+golden ratio

Input interpretation:
1 1 51111‘1[32;2}
P logo cosasaaszea| 7 * — = [+8+¢

6 sinh[%]

sinhix) is the hyperbolic sine function

loggix)is the base- b logarithm

# iz the golden ratio

Result:
137.618034. ..

137.618034...

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

Alternative representations:

) sinhl: 1;|
“g[esmhe%]]

1 sinh[E'

~ logn cosssazzeancnn —:2 +8+¢=8B+¢+

8 6 sinh( ) 8 10g(0.995864362640000)

1 sinh[%] 1 1

— logy eesse43szsd0000 = el 8 +¢ =8 +¢+ — logy cosssazezsannno o arn

8 6 smh[Tj 8 Besch|
csx:hl: E]

1 sinh{%}

- logy eosssaaszsanoon T Ll

8 6 smh[?j

1 J
B|- Sz te

. = Ve
B+o+ 8 logy cosssaz6z640000 -
2 [ 5-'2]

15



Series representations:

1
é logn cossseaczea0000

1
é logg cosse4aaze4a0000

1
5 64 + 8 ¢ + logg cosss4as2640000

1
é logg cosss4seze4a0000

0.1250000000000 lng[

2N 0 and

sinh[E
2

6 sinh[gzi}

[ sinh[%}

6 sinh(%?)

sinh[E

6 sinh[B'EL2

Integral representations:

1
é logn cossseaczean000

1
i [ﬁ4 +8¢+ 1050_995864362640000[

1
é logy cossseacze40000

1
: 64 + 8 ¢ + logg cosss43ez 640000

sinh[%}

6 sinh(*?)

sinh(3=2 }

3+

ra

)

6 sinh{

o

Cf LY 3k
-1 1+ﬂL]
. & sinh| 2|
8 8 o E__
HE = B 8 10g(0.995864362640000)
+B8+¢=
o1 z—l—Ek
Zie=o (142 k)t
|:§-|1+Ek
s |
5>—Ak=ﬂ (142 k]!

]+E+¢

8.00000000000 + ¢ — 30.16258724024 lng[
sinh[—l}
6 sinh[5 }

sinh[%}
6 sinh[ |

E]
2

[is]
2y (—0.004135637360000)" Gik)
2‘ k=0
2 e E
e
1
]+8+¢:
Llcnsh[;}dt

|

30 lesh[% }dt

]+8+¢:

‘i oty !,1,-'1165;l+5
s

r ds
=i gy

tor i}
i oa+y e25/116 545
—i pa+y 5312

30
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Now, we have that:

SYK Wormbhole formation in real time
Juan Maldacena and Alexey Milekhin - arXiv:1912.03276v1 [hep-th] 6 Dec 2019

The resul: for the marginal deformation A = 1/2:

TR i
oI S % 5 fr oy 4 o LR, CAR'P” o 9 1 BE e Owl R o i By
Dllﬁ'_\' e ﬁ 2 E_n lﬂ- — T jEn = {J—'i}z L{f?-_ |-E2 —Ezl + 32T |63 == E‘;l -+ 88U |f_j —E4| J"‘
U o2 =
1)

and the coefficients tend to grow. One can &lso evaluate non-quadratic terms. Below are the
first three. All of them have positive coefficients too:

282k — el —224r?|ek — Bt 4 952n% ek —Ft 4 ... (93)
RGN T2 i
i o L (ol I
D & L
For the ease of relevant deformation pwpvg with A = 1/4 the results are similar. The

interaction term has the expansion:

8, pral T 4 po 18 4 ro 80 72
§|E +3|” + bBley — g7 +?E4 +€z7 +?|t{—E1! + u4)
-._--| I -;E|i 1432 R ?146| L ﬁ|4 13?013|L R4
+ € +E| — € —6| +—w- g e &+ €3 —€3| +
15 "2 105 2 P+ 55l tes 495 '3~ %8
135424 g . 1053052 6

From
12872 |k — eB|* 4+ 2242k — |t 4 052mP ek — Bt 4+ ..

28607
-{—Tﬂzeé‘ — r£.2R|G + ...

For €} =0.08333=1/12; €} =0.04166=1/24; €%=0.02083 =1/48

eX =0.0104166 = 1/96
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28Pi"2(1/12 — 1/24)74+224Pi"2(1/48-1/96) 4+952Pi2(1/48-1/96) 4+(2860Pi*2)/9
(1/12-1/24Y°6

Input:
1 1 1 1@ 1 1y (1 1 146
28 x° [—-—J +224 17 [—-—J +952;F[—-—J +[— [2350%]}[—-—}
12 24 48 96 48 96 9 N12 24
Result:
85913 r°
859963392

Decimal approximation:
0.000986003975051521805965349307883514851395215968884263007...

0.000986003975...

Property:
85913 n*

————— g a transcendental number
B50063 302

Alternative representations:
sl I giple Lok
28 7 (———J +224 7 (———]
12 24 48 96 ;
1 1y 1,1 1
952 5 (— - —] +—[ ] (2860 %) =

48 96) "9l12 24
b el ARl 1l 1 1w
158[———} 2+ [—-—] +[2}+?D55[———] (@)
122 9 12 24 48 96
5 1@ Sl 1y
28 [———] +224 7 [———]
12 24 48~ 96)
1 1y 1¢1 1
952 72 [—-—] +—[—-—] (2860 2%} =
48 96) 9liz2 24 -
Sl 1 2860 sl 6 . 4
28 (180 %) [—-—J s (180° [—-—] +1176 (1807 (—- ]
12 24 9 12 06
Sl 1y Sl 1y (1 1y
28 x (—-—] +224x [—-—] +952 [—_—}
12" 24) 48 96 48 96
B 1 1
i [— _ —] (2860 1) = 28 cos ' (~1)? (— _ —] .
o\12" 24 g 12 24
2860 . 4 1 1y
cos -1 [— - —] +1176 cos 1(-17 [— - —]
12 24 48~ 96

18



Series representations:

28 z(i iT 224 2[i if
T = + b -
12 24 48 96 1
1 1y 171 146 859135, 7
952;3[—-—] +—[—-—] (2860:7) = — K
48 96/ 9l12 24 'T 143327232
1@ 1.
28 12 (—-—J +224f[—-—}
12 24 48 96
o (=1
952 2[i i}4 }[i i}ﬁ (2860 2'}_ foa1s Ek=1 k2
"l48 T96) Tol12724) T T T T 71663616
28 2(— iT 224 z[i iT
r = + m -
12 24 48 06 1
gl An® T 6 o, BN g
952 [—_—] +—[—-—} (2860 x2) =
48 96/ 9l12 24 107495424
Integral representations:
gl ¥ 4 ol e .
28 (———] +224 7 [———] +052 7 [———]
12 24 48 96 48 96
iGq g ESQIB[LI*Jl—t?— dt]z
—[—-—J (2860 77 ) =
9l12 24 53747712
287 (13- 32) +27 (35~ 55)
T - +224 -
12 24 48 06 .
x s sm
1 14 11 1 46 B5913 Ei.“'
952 7 (—-—] —[———] (2860 %) (b oz 41
48 96/ o9l12 24 214990 848
1 1 1y
28 n° (—-—] +224 77 [—-—]
12 24 48 96

85913 [J‘Dl —L .::t]z
v 142

214900848

1/(((28Pir2(1/12 — 1/24)4+224Pi*2(1/48-1/96) 4-+952Pi*2(1/48-
1/96)"4+(2860Pi*2)/9 (1/12-1/24)"6))))+5

Input:
1

* +952ﬂ'2[

i

+5

\ ) &
287 (L - L 420422 -1 i (L2se0)(L-L

19



Result:
850063392

85013 °

Decimal approximation:
1019.194694243242637791711624794578093517203862653019105438...

1019.19469424... result practically equal to the rest mass of Phi meson 1019.445

Property:

850063302
——— is arranscendental number
85913 n°

Alternate form:
8500/3 392 + 429565 1°

85013 7°

Alternative representations:
1
+5=

287 (1 - L)* 12047 (1 - 1) +1952}1‘2[4—18—9—16}4+—1[é—$}6[235|:|}r2}

]

5+
168(L - L) e+ 280 (1 1)1 7056 (L - L)' c2)
L 5

+2 =

257 2 220 (9527 G- 2]+ - ) 2560

5+

1

1}4

28 cos -1 (L - L) + 280 51172 (L - 1)1 1176 cos -1 (L - L

1
+5 =
287 (1 - L)* 42047 (1 -i}4+952n2[4—18-9i6}“+—1[é-$}6[235mﬂ}

]

zatlaucf[i—i}“ 89 18072 (L - } +1176 (180 (X gi&}“

5+

Series representations:
1

1 1 1 14 1 1% 141 16 A
28«7 (= - ) +224a% (- - L) +9524% (- - ) + o (- o5 ) (286047

53747712
5+ iz

e (=1)
85913(35, 27
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1

& +5 =
28x% (L - L) 422402 (L - L) w9522 (L - 27+ 1 (L - L) (28607
.. 53747712
mos (1 1195-1-2k[5142k_4 530l 42 k|2
85913[ k=0 142k ]
= +3 =
282 (L - 1) 22:2&53355}4 +952 (1 - 1J* + 1(L - 1)°(2860?)
o =00 1k 1 2 1 )2
85913[24&::0[_3} [1+2k TP 3+4k}]
Integral representations:
1
2827 (L - L) 422407 (L - L) o522 (L - 1)L 1 (L _ L)% 986047 N
12 2§3 247712 48 =13 48 =03 o il2 24 !
5+
85913(£1v 1-£2 Jt]z
1 5
+5 =
287 (1 54}o;§¥[ - L) eos2a2 (2 - 1) 4 1(1 - 1) (28607
. 99 :
85 913{]&“1# dt|
: +h =
287 (1 - L)' 40247 (1 - 1) o502 (1 1), 1(1_ 1)%9g60.7)

214 990 848

2
85 913[[01 T dt]
1-¢2

+

(((28PiIr2(1/12 — 1/24)4+224Pi*2(1/48-1/96) 4-+952Pi 2(1/48-
1/96)4+(2860Pi*2)/9 (1/12-1/24)"6))))*1/4096

Input:
11 ]4

afile LY 2(1 1
287 - +224 7 -
12 24 48 06

1 14 1 1
2 e iz 2 S
i [48 ‘-JEJ +(9 2860 }}[12

1 '5] 6
— 140
24} (1/4096)
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Exact result:

409 I5|, 85013 ._III48

. 512
91774096 513

Decimal approximation:
0.998311522258051299399899591092223071368552407229396740085...

0.99831152225... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e s
ﬁ =1- e*z”ﬁ =~ (0.9991104684
-p+1 1+—e_3”‘/§
1+ ¥s° -1 I+ —
e—47r\/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

Property:

409 15|, 85013 ._I:I4E

917/4096 512 aq

is a transcendental number

All 4096th roots of (85913 ©"2)/859963392:
85913 Wi

717/4096 515,?

=0.9983115 (real, principal roct)

.'35 Q13 "':'48 'H my 2048

=_ = ~0.9983103 +0.0015314 ;
21'?.-4096 ;;,n'g

TS Y iy i02s

512
217 I L=l ",13

=0.9983068 +0.0030628 :

._|:|48 iyl
,185 913 "31.-1'].2043

p =0.9983010 +0.0045942 ;
21? 409 1",3

4096 ————— 2048 — f
V85913 ° v glimH312

21? (402G 51,.‘,13

=0.9982927 +0.006126
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Alternative representations:
o I wpdl X
28 (———J +224 7 (———] +

12 24 48~ 96
1 1@ 1,1
522(—-—J —(— ] 2860 ]’*1'405:
227 |28 96) Tol1 24[ w)| " (1/4096)
| 1 1y 171601 146 1 1
4098 | 158( ] {(2) + (———] +[2}+?D55[———] {(2)
\ 12 24 o |12 24 48 96
1y 1 1y
[zaf (—-—] +224 5° (—-—]
12 24 48~ 96
1 1y 141
522(—-—J —[— ] 2860 ]’“1'405:
#2738 7 96) Tl 24[ ~')| "~ /4096)
1 1y 2860 _, .,(1 146
[EECOS (-1 ( ] cos (-1} (———]
12 24 12 24
1176 S d [1 : T]"[IMD%
cos e
48 96 :
1 ¢ 1 1
[zanz (—-—] +2241° (—-—]
127 24 48 96
1 1@ 1.1
522(—-—] —(— ] 2860 ]“1'4&5:
%27 28 "98) ol 24[ «)|” /4096)
|
| 1 1 2860 A1 146 T
4096 28 (180 )2 ( J . (180 %) (—-—] +1176(180°%) [—-
\ 12 24 9 12 24 48

Series representations:

R | 1 k| 14 sipel 1
[28}1’ [———J +224 7 [———] +0952x [———J +

12 24 48 96 48 96
4096 1<
101 1 V85913 ™ 3o 1ok
—(— ][zsmn}]"[lmogm —
gll2 24 913/4096 512
11 1 1
[28}1’2 (—-—] +224 7° (—-—]
12 24 48 96
1 1y 1;1 1
952 2(—-—} —[— J 2860 ]"‘[1'4D96 L
< |ai= 58] 5 ag = 5] FAI50) | ALEADSE
O i | (-1l 1105712k (5142k_g . 530142k

V85913

o
913/4096 51 ﬁ

142k
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1 1y 1 1y
[28}1’2 [—-—] +224 72 (—-—] "

12 24 48 96 .
522[___J _[___J 23502]’“1'4015:
952 5 i + ~ i ( }T] (1/4096)
4008 ———o b 2
V85913 2048 E’k:ﬂ[ ]k[ T ek | 3aak

E12—
2174096 V3

Integral representations:

a1l 1y a(1 144 af 1 Lt
28 [———] +224 (———] +952x [———] +
12 24 48 96 48 96
4006 ——

V85913 2”“\1 PA1-82 at

213/4096 51:“,3

K A |
5(1— 24] [285%%] (1/4096) =

1 14 1 1 1 14
[28}1’2 [———] +224 52 (———] +952}1'2[———J +
48 0f 48 06

1,1 146 N
5 (— ] (2860 7 ]] (1/4096) =
ov1z 24 015/4096 5122
(1 1y o] 4 (1 1y

[28}1’ [— L —] +224 7 (— - —] +0952 7 [— = —]

12 24 48 96 48 96
*0%%/85013 404 \f

171 II1 :
E(E 24} [235D;r21] (1/4096) i

2sqrt((log base 0.998311522258(((28Pi*2(1/12 — 1/24) 4+224Pi*2(1/48-
1/96)°4-+952Pir2(1/48-1/96) 4+(2860Pi*2)/9 (1/12-1/24)"6))))))-Pi+1/golden ratio

Input interpretation:

0 _ — _—— —
J g0.o08311522258 m 12 24 + m 48 06 +

af 1 1y (1 a 1 1 46 1

052 x [—- —} +[—[28I5ler 1][— __] -

a8 96) 1o N1z~ 24 4
logpixiis the base-b logarithm

# iz the golden ratio
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Result:
125.4764413. ..

125.4764413... 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 representation:
2\]1 [282(1 IT 2242(1 1]4
(4] i b o Sy + i T o TR
B0.0083115222580000 12 74 48 9'5

a1 14 141 146 = 1
052 7 [———] +—[———] [285Dfr}]—}r+—:
48 96 ovlz 24 ’ &

' 1 1y, 26 4. L 11
—?T+E+2 1Dg[28ﬂ2[12_24} "o fr2[12 24} +11?6H2[4s -;us”
6 X log(0.9983115222580000)
Series representations:
2 Jln [23 2 [i iT
En oog3115222580000 E 12 24 +
1 1y 1 1y 171 146
2242 [— 2 —] +9521° [— . —] ik [— 2 —] (2860 %) -
96 48 96 gl12 24 /

2
(-1F [_hM]‘
Ew BRO Q63302
k=1 k

1
=—-—m+24 -
é \ " log(0.9983115222580000)

a(1 1 §7T 1
2 | logn oos3115222580000( 28 7 (E—ﬂ] +224 7 (_—_] +

SRTERIEY N YFURE ) PWES B O
48 0f oLvlz 24 ’ i
i —-m+2 |I -1 +logg 0933115222530000[—85913}12 ]
&b ‘q a 850063302
i[ 51 ][‘1 +logg 9983115222530:30:3[—85913”2 ]]_k
ko " K ' 850063 302
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[ 1 a1 1.4
2 \'I' 1050.9983115222580000[28?T [_ ] +224 5w (E = 9_5]
1 144 1 1 146 1
952;3[—-—] —[—-—] [235%21]-“—:
48 96 gvlz2 24 ! P
|
1 | 85913 x*
- -m+2 [[-1.0000000000000 lag[—]
) 1\' B50063302

o
[59 1.74944 16867 + L (—0.00 15884???420000}k Grik)
k=0

2sqrt((log base 0.998311522258((((28Pi*2(1/12 — 1/24) 4+224Pi*2(1/48-
1/96)"4+952Pi*2(1/48-1/96)4+(2860Pi2)/9 (1/12-1/24)"6))))))+11+1/golden ratio

Input interpretation:
1 1

2 IIl [28 2 [—1 —l T 224 n* [— —T
0 o 1]
\j Z20.508311522258 m 12 24 + T 28 96 +

1 1y , 16 1
952 [—-—} [ [zsmﬂ]( —]]+11+—
48~ 96 12 24 P

logpixiis the base-b logarithm

# iz the golden ratio

Result:
139.6180340...

139.618034... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternative representation:

[ a(1 144 a7 1 144
E‘I'I'1930.?983115222580000[2837 (_—EJ +224 & [_—_] +

12 48 96
e 1+ 1,1 1 1
952 x [—-—] +—[— ] [2860;r]]+ll 2
48 06 oll12 24 ’ &
14 28f0 1 1 46 1 4y
i el e L )
6\ log(0.9983115222580000)
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Series representations:

le [28 2[ Y ]4
o B
80.0083115222580000 m 12 24
1 1 44 1 1 1,1 146
224 5 [— 2 —] +952 77 (— i —] P [— : —J [285Dn21]+
48 0f 48 06 gLvl2z 24 ’
B5013 g7
= ‘_1F['1+359963392r
1 1 Zjea1 .
114 - =11+—- +24| -
i o log(0.9983115222580000)
EJl [232[1 1]4 2242[1 1T
o Bl B AR
Z0.0083115222580000 T 12~ 24 + T 48 05
1 1 1,1 16 1
QEZHZ(———] +—[———J [EEEID}TE}]+11+— -
48 96 gvlz 24 i i
i I g |- avesy 85913 »°
& _ 0 o Al
+ ¢+ + 1085 0og3115222580000 850063302
i[; [ " 85913 5% ¥
k B0.2083115222580000 850063 302
k=0
z‘jlo [28 z(i ir 224 z[i if
g0.0083115222580000 T 12 24 + T 48 06
1 1@ 1,1 146 1
QEENZ(———] +—(———] [285DN21]+11+—=
48 96 gVl 24 ! I
1 85913 n°
11+-+2 -1.0000000000000 log| ———
I 850063302

L)
[59 1.7494416867 + Z (—0.00 16884???420000}“ Gik}
k=0

17 k ) .L. x ] L + k
for ) ‘

70 i --'1|'|'| (il
< & i i

from
8 ; 48 8O 4
Eﬁé—rg 2—R|F%—F§“+E|F§+F‘-}R|2—|—T|F§—Ffi"—F...
304 4432 7146 137018 .
IE|c§ B ﬁis{‘ G2 | E'Cf W el 10¢ el YR
135424 1053952, ;  pie
go3 12 —om35 |2 "2l e

27



We have that:
8/3(1/12+1/24)"2+8(1/12-1/24)"2+48/5(1/48+1/96)"2+80/3(1/48-1/96)"2

Ianpllml 1 1y 481 1¢ 8 (1 1y
5 (s 7%6) * 5 2 3e)

2 2
—[—+—] +3[———]+ w4
3412 24 12 24 5 148 96 3

48 96

Exact result:
203

4320

Decimal approximation:
0.067824074074074074074074074074074074074074074074074074074....

0.067824074074...

From
304 4432 i 7146 137018 .
ol e | e el G S e et
135424 , p. 1053952 ;, p.
We obtain:

304/15(1/12+1/24)"4+4432/105(1/12-
1/24Y°4+7146/55(1/48+1/96)"4+137018/495(1/48-
1/96)"4+135424/693(1/12+1/24)6+1053952/2835(1/12-1/24)"6

Input:
304,1 1 }4 4432 [ 1 1 ]4 7146 [ 11 ]4
15 [12 "24) T 105 \12 24) T 55 lag " 96
137018 [ t 4 }4 135424( i 4 T 1053 952 [ 11 }6
495 |48 96 693 12 24 2835 (12 24

Exact result:
5065 366 709

851363 758080

Decimal approximation:
0.005949709111911742044165169450949057716318804567547137277...

0.00594970911...
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Input interpretation:
0.005949709111911742044165169450949057716318804567547137277

And we have that:

8/3(1/12+1/24)2+8(1/12-1/24) 2+48/5(1/48+1/96)2+80/3(1/48-
1/96)%2+0.005949709111911742

Input interpretation:
81 19 1 1y 48,1 1¢
—[—+—] +8[———] +—[—+—J -
3l12 24 12 24 5 148 096
e Jz 0.005949709111911742
3 [43 96)
Result:
0.073773783185985816074074074074074074074074074074074074074...

0.073773783185...

Repeating decimal:
0.073773783185985816074 (period 3)

TLA(((8/3(1/12+1/24Y°2+8(1/12-1/24Y°2+48/5(1/48+1/96)"2+80/3(1/48-
1/96)"2+0.0059497091))))-12

Input interpretation:

11
-12
Byl 132 1 _ 1y 4871 13 801 13
3[12+24 +8[12 24} e [4s+96} T [43 96} +0.0059497091
Result:

137.1044586129571182032699954533487068812432638932514668231...
137.10445861295711...

This result is very near to the inverse of fine-structure constant 137,035
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((((8/3(1/12+1/24)"2+8(1/12-1/24)2+48/5(1/48+1/96)2+80/3(1/48-
1/96)"2+0.0059497091))))1/256

I
(81 1 1 1 48 ¢ 1 1

Input interpretation:
2 2 801
25'5|—[ +—} +8[——— +—[—+—]+ [
y3l12 24 12 24 5 148 96 3

]_2
— _— +0.0059497091
48 95J+ 20

Result:

0.989869042979...

0.989869042979... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e ¥ e ™V
\/§ =1- R =~ 0.9991104684
-p+1 1+——3n4§
1+3ye’3/5° —1 14
e—47r\/§
1+
I+...

and to the dilaton value 0.989117352243 = ¢

1/2log base 0.989869042979((((8/3(1/12+1/24)"2+8(1/12-
1/24)72+48/5(1/48+1/96)2+80/3(1/48-1/96)*2+0.0059497091))))-Pi+1/golden ratio

Input interpretation:

L [s [ 1 1 T s[ L T¥

— lo | BT A 12 24

5 B0 .ogosse042070 3112 + 24 N 12 24J N
48 1 1 B0y1 14

2 1
< [E s 9—5] £ (E . Q—J . D.DDSQ@?DM]-H :

logpixiis the base-b logarithm

# iz the golden ratio
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Result:
125.476441. ..

125.476441... 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 representation:
1 1 [8 [ 1 1 [ 1 1 JE
) ] Sl

B0 0808 600420700000 3112 t 24 12 24 +

2
it PO, | P ]2 0.00594971 | x4+ = r+ -
& [43 QEJ [48 96/ T e
142 81 1 112 | 48
10g[D.DDSQ49?1+E[E—£] *E[E a} ?[E‘EJ : [_ %”

2 logi0.9898690429790000)

Series representations:
E logg DSDSECEMEQ'?Q:IDDD[? [i i [i - if +
2 T 312 24 12 24
48(1 1y 80
s [— } [43 95]2 e 995949?1]-

5 148 9§
(-1 |-0.0zR226f
B, S oo6e

1 1
T+—=——-8-
& ¢ 2 log(0.9898690429790000)
1 1 [8 { 1 1 [ 1 1 }2
OED . 0808/00 420700000 3112 + 24 12 24 t

2
48 ¢ 1 lJz SCI[
— =+ =] +

5[48 96 3 48

1
; -m—49.103678923282 log(0.0737738) -

'B-Il—'

95]2 o 005949?1]

1 &
 10g(0.0737738) 3" (-0.0101309570210000" Gik)
k=0

1/2log base 0.989869042979((((8/3(1/12+1/24)"2+8(1/12-
1/24)72+48/5(1/48+1/96)"2+80/3(1/48-1/96)"2+0.0059497091))))+11+1/golden ratio

Input interpretation

1 1, 1 ]2 1
o gt A G S
2 go. -;sosﬁm42c~7c~ 4 12
= [ ] [ - f 0 ou5949?091] 114
5 lag ™ 48 96 T T
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loggixiis the base=b logarithm

# iz the golden ratio

Result:
139.618034...

139.618034... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternative representation:

1 1 [8 ( 1 1 E( 1 1

— 1o e Lo — W ¥ RO

2 80,9898 600420720000 3112 + 24 + 12 24 +
48 7 1 1 B0 s 1 1 1 1
—(—+— +—[——— +D.DD5949?1]+11+—=11+—+
5 \48 09§ 3 \48 06 ¢ i

1 1% 81 1% 801 1% 48 (1 142
2 log(0.9898690429790000)

Series representations:

1 8,1 1 1 1
5 1020.9393690429?@0000[— ( 8 (

PR [ =+ T e i+
3l12 T 24 12 24
48[ . 1}2 i [ : 1]2 0005949?1]
5 148" 96) T3 lag 96) T =
w (-1 (-0.926226f
1 1 D
11+ - =11+ — -
# & 21og(0.9898690429790000)

} log, GS?S&thZ?'?DDDDD[? (i + i +8 (l - i +
2 B ki 3\12 24 12 24

48 ¢ 1 14 80,1 1

e [:E s 9_5] = [‘E k ﬁ]z ¢ D.DD5949?1]+ 11 +
11+ i -49.103678923282 log(0.0737738) -

1
o

1 —
5 logi(0.0737738) L[—D.DIDIBDQSTDEIDDDD}k Grik)

k=0
114+ | 141
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From

Eternal traversable wormhole
Juan Maldacena and Xiao-Liang Qi - arXiv:1804.00491v3 [hep-th] 15 Oct 2018

we have that:

N~ / dzr/z%0-8) _1
N where 217890 — p (4.46)
For
Nt' = N(pA)Pm= > 1 A =1
from:
L (ﬁ)

VT (;

2— 2.3)

we obtain:

24%1/(sqrtPi) ((gamma (0.5/(2-2%0.5)))) / ((gamma (1/(2-2*0.5)))) * 0.5°(1/(2-2*0.5))

Input:
0.5

245 — [r[“l”} 20005

f

L r[z 2 I:I.SJI|

Iixiis the gamma function

Result
12
12
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Alternative representations:
Eﬂr[r[L}Z_2 D'm] 24(-1+22)1V05
» 1

22 05
r{z_zlﬂ_s}v’; [—1+—”H’?

24[%%}2_2 D'm] 246(1+ %) V05
ois)ve  dSdulv=

o1)

2-2+05
24“[%} v0.5 ] 24 {."'E (l0EG(140.5/1)-logG0.5/1)

r{ } Vi B o P86/ 1)+HogG 141/ 1) T
2-2.0.5

Series representations:
24(r(—22)"" *¥05]

2-2.0.5 12 1(0.5)

1
e ppn|rzmeravy 5,

forixeRandx <0

#—lein—xka'kl:—;—]k

k!

2-2.05 =1/2 m-zgW2m)| 12— == )
24(f( 222 V05 12r0.)( L)V Uz msrkan)
2-2-0.5 e

N e R £

<—1:"{—%1k im-zg ¥ 25

[l i
2-3 0.5 r[l}Zkﬂ =
05 (22 050 s 05—z K M8)zy)
24[r[2-2 D.S} - ] B 12 o k!
F{ : }vl? 9 e & . o (1-g9 ) M=)
2-2 .05 -1+ >_4k=|:| (-1+m f: ¥ o
for | Z ol ]

Integral representations:

24[r[ﬁ}2-2 D.i’ﬁ] 12 Exp[ﬁ%dﬂ

)V N "

r{E—Z 0.3

T oq 705l og(x®5)4log(xl)
zzt[r{L}2 . sz.fﬂ.S] 12 Exp[D.5T+JDI * S g 'd’x]
2=2:0.5 _ {-1+x)logix)

=) Vr R Vi
2-2 0.5
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24 {r[—'” }E_E D‘Eu"'ﬁ] 12 J;l ]Dgn_15|:l'ldt

2-2:0.5

}w.f? N Vi [l1at

r[2—2 0.5

((((24*1/(sqrtPi) ((gamma (0.5/(2-2*0.5)))) / ((gamma (1/(2-2*0.5)))) * 0.5™(1/(2-
2*0.5))))))"2-7+1/golden ratio

Input:

a5 i [r[z-z.sn.s} 1] nm]]z e i
r

v

[ = : }
2=2x0.3
Iix iz the gamma function

# iz the golden ratio

Result:
137.618...

137.618...

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

Alternative representations:

24[r[2_§.5&5}2-2 D-%"ﬁ] e i 1 [24 [_1+ Lf}‘m]z
-T+=-=-T+-+ e
r[z-z n_s}ﬁ ¢ ¢ [—1+Ij! T
2!-1-[r[2-§.5|:|_5}2_E D.m] ’ 1 1 [24F[D—i5,ﬂ}{"ﬁ ]2
- T+—-=-T+—-+ : -
r[z_z n_s}ﬁ ¢ ¢ r[I’D} o
24[r[z-zl:I 505}7_2 DE}E] 1 1 24G[l+ —5}%"':'5
S T - T+-=-T4+ - TET T
r[z-z DS]‘-;r 2 ¢ a6 26147 )¥m
: =T
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Series representations:
24(r(;22)"" °¥05)

2-2 0.5 1 1
-7+-=-7T+-+
() N
2-2+0.5
144 (0.5

R P
expz{mlmg;l-ﬂ“r[l}z Vx? [Z:::D‘ D e | E]k]z

k!

24(r(22)"* *¥05]

2-2x0.5 1
1 -T+-=
r{ }v’? ¢
2-2 0.5
—largir-zg 2 m] —14 T=zg (27
144 F[D.S}z [_1] & z [arg{m—zgn W2 m)
1 2
-7+ -+
&

l:—lilkll—%llk-:n—zn;lkzak]z

2 o af
rap (S, T2k

24(r(22-)"" °05)

2-2 0.3

1
-7+- =
&

r{Z—Zl D.S} ‘u"?

k!

I'l 1T (X

0.5 -z J"r“"j[z 2
—[[?[-2n.5?14¢LZ o) 1 0142857y 1+n

o 1442 o k k)
= ~ 11 =20y Tz
[—1+}r}_k[2] E o) i +
k k1
=0 =0

o 1 o 15 k k)
e [ )

=0

=0

e ()

Integral representations:

R and x

r24[r{ 05 }2-2 n.m] 2 144 eXp[J;— 2(0.5-"5 0 5x4x!) .:{x]
2-20.5 1 1 I=1+x)logix)
: -T+-=-T+ -+ -
r( )V ¢ ¢ Vi
2-2 x0.5
(24(r(—22)*" "Vo5)
2-2.05 _?+} B
| RE ¢
2-2%0.3
1 2(x" 5l og({x 5 log(x! ) ]
1 L EXP[T + JJ {-1+x)logix) ax
-7+ -+
¢ Vi
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r[2—2 0.5

((((24*1/(sqrtPi) ((gamma (0.5/(2-2*0.5)))) / ((gamma (1/(2-2*0.5)))) * 0.5™(1/(2-
2*0.5))))))"2-5+1/golden ratio

Input:
1 r[ 0.5 } 2 1
P B L PP | T P
vV r[ L } o
2-2=0.5
Iixiis the gamma function
# iz the golden ratio
Result:
139.618...

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

Alternative representations:

24[r[2_§-505}2‘3 D.%'E] i 1 1 24[—1+ E}! V05
: ~5+-=-5+-+ ;

r[z-z n_s}vl? " ¢ [—1+ I}!\"?
24(r(22 )" o)) | (241(22,0)¥05 ¥
: -5+~ =-5+-4 L
S Ewpr o ¢ ¢ oE
24“[25505}1_2 DE‘{E] 1 1 245[1‘*—5}'}"’05
= —54+-=-5+- T
r[z—z T g i 6| =2 )6{147 | Vn

: s
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Series representations:

2-2%0.5
24[r[ﬁ} v’ﬁ] . 1
-5+-=-5+-—-+
r{E—z I:I.S}VI? i
144 1(0.5)% o
5 5 kL Ul lx dandx <0
EXPZ{"’T[E%“FMF Vx? [Z:’{l‘ i Ii" '5 z]k]z
2-2 0.5
24[r[ﬁ} v’ﬁ] '
1 \."_ —5 +; =
r{z-z n_s} X

—largir-sg W2 m)] 1 M=z W27
144 F[D.S}z [_1] & z [arg{m—zgn W2 m)
1 2
-5+-+ 3 3
l:—lilkll—;llk-:n—zn;lkzn ]Z

&
2 o af
rap (S, T2k

24(r(22-)"" °05)

SHa, 1
2-2 0.5 _5+_=
&

r{Z—Zl D.S} ‘u"?

N 0.5 -z J"r“"j[z 2
—[[5[—28.8¢LZ o) N spgde1en

k!

o 1442 o k k)
= ALl — =) T
LZ[—lwﬁ[z]] L§ & '”]Z+
k k!
=0

=0

=0

2 [ o 2 & (1 -z r¥zg)
gy -1l+m Lé[—1+n}‘k[;]]z[-h§ Uk! 0 ]Z]]f."'
o 1 B = k k)
[¢mz [‘.é[—l+n}_k[;]]z [-,.é - ZDL!F [ZU}]Z]] for |

Integral representations:
1 -0.54x7-240.5 x—x! dx'}

05 12-2 05 —— ;
24[r[2-2 n.s} i } 1 ] 1 EXP[E k -1+x)logix)
-53+—-=-5+—-+ =
r{z-z 0 5} v ¢ ¢ Vi
05 12-2 0.5 ——
24[r[2-2 n.s} D'E] 1
-5+- =
r{z-z D.E} Vr ¢
12 I:IDE -x! —]-:ugl:.t':"S J+lo gl:xl ] ]
1 144 EXP[T i JJ {-1+x)logix) ax
-5+ -+
¢ Vr®
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r[2—2 0.5

((((24*1/(sqrtPi) ((gamma (0.5/(2-2*0.5)))) / ((gamma (1/(2-2*0.5)))) * 0.5™(1/(2-
2*0.5))))))2-18-1/golden ratio

Input:
1 (T5535) : 1
T Wl P |
Vi r[ L } o
2-2:0.5
Iixiis the gamma function
# iz the golden ratio
Result:
125.382...

125.382... 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:

o5 12-2-05——"1.2 e
zxﬂr[r[z—_2 —) vD.S] cage g L 24[—1+”—:}wu.5
5 Eopeemed 27 ¢ ¢ (-1+ 1)
2-2 0.5 1
0.5 2-2 05 ——1 2 : 1I—— 3
E4[F[2_2 0_5} W:I'S] —IE—E =_la_l+r24r[u—fjﬂ}f0_5
(=) Vr ¢ ¢ r(2, o)V
2-2 0.5 1
24[r[2_20 5.;.5PE 2 D-E‘;EJ 1 1 24g{l+ E}{fﬁ
: -18--=-18- -+ 1
o i ¢ ¢ 6 25)6(141) v

a(1)
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Series representations:
24(r(;22)"" °¥05)

-2x0.5 —18_}__18__+
r{z—zln.s}ﬁ ¢ @
144 1(0.5)° e R
i :]k Jk iz x = dl
EXPZ[HTlmE;Tr_I:'“r[l} [Zkﬂi 1€ {m-x !x |E ]Z
2-2:0.5
#lmts) YOS
r{z-zlns}“f? b
144 170. 5} [ ‘]lmgin—z.;mz:n] ~1-|argin—zg 42 )
Z
-18 - ; + g =
“1f (-1 -
r(1y? [Z:;;.‘ ': z.kk‘!” w0 5 ]Z
2-2:05
24(r(2%5) " V05| -
{ 2-2 us} ’
k k)
—[[18 [—8¢ 5 05 _2'1_}1 L [z'”]z +0.0555556 —1+7
s !

o 1442 o k k)
= ~ 11 =20y Tz
[—1+}r}_k[2] E il i) +
k k1
=0 =0

o 1 o 15 k k)
e P [

=0 =0

o A

=0

B
i LT (i} )

Integral representations:
24(r(22)"" *Y05]

-2.0.5 } B
r{z_zl 0 5} Vi ¢
i; 2{0.5=xP5-0.5 242" ]
1 ekt EXP[L - (=14x)logix) 5

-18- -+
¢ Vil
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2-2:05 ——
24 [r[z__g-sm} V05 ]]2 .

r[2—21 0.5 } VI?

144 exp[:r +

12 I:ID'S el —]Dgl:x':"S :|+]Dgl:xl ]
dx

{(=l+xilogix)

rh

-18- -+
i

y 2=2 0.5 ——
24 (r(22) " Y05 ]]2 L

=
r[E—Z D.EI‘J}T

((((24*1/(sqrtPi) ((gamma (0.5/(2-2*0.5)))) / ((gamma (1/(2-2*0.5)))) * 0.5°(1/(2-
2%0.5))))) 3+1

Input:

0.5 3
i [
1 (T:557) sz
24 —[—“”'5 ””5123.5]] £1

= r[2—21EI.5 }

Yo

Iixiis the gamma function

Result:
1720

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 (taxicab number)
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Alternative representations:
24[r[2—_§-5n 5}2_2 V05 ] 3 24(-1+2)V05 Y’
. +1=1+ L
-1+ %}1 Vi

r{2—21 EI.S} Vf;

24(r(22)** °V05)Y L +[24 r(22, o) m]g
r{z_zl D.S} Vi FH, ':'}"'"';
24 g5 §22 D-m 3 st ]
[r{z—z n_s} : ] B 24 G[l + T} V0.5
r[z-zl n_s} v GI{E]GE:LL] i
G
1/

Series representations:
24 (22 )" ”'EIE]]E

2-2 0.3

M=) Vr
2-2 0.3
1728 1(0.5)°
b P e kD) 7 for (x e R and A
exp?(n| 229  ray Vi 337, S

k!

2-2 <03

Nomaas) Ve

2-2 0.3

24 (r( 2 )" 0-5;@]]3
1

-3/2 [mEir-zgWi2m)] 3201 W2 1
1728 1(0.5)° {i] 0 2 (=g 2 )
)

‘n_znrkzl:l_k ]3

1+ T
“a =1 -7
r[1}3 [:L:l:l:l l: E]kkl

2-2.0.5

) V7

2-2 0.5

24[r[—°-5 ) ”'ffﬁ}]g
+1

3
= (0.5 —z0)* I*zg)
:[ITEBLZ = "
3 o 1w gz rhizg) |
=, & - 0 i i
e (e 1] £ =252 )

=0 =0

@ 1343 aa k k) 4
2 = 1- I :
[1f—1+n3L [—1+:‘T]'_"lc["2 ]] LZ‘[ %) [ZD}]] for{zp g £orzg =0
k

ok
k1
=0 =0

42



Integral representations:

24[r[2—_§-5n_5}2'2 D'm] ! 1728 exp(3 Ll“j-fjﬁ;]*:;;"‘l dx)

+1=1+
r{ L }v’; Vi ?
2-2 0.5
24(r(22)** *Vo5))
2-2-0.3 s

M=) Vr

2-2 x0.3

3 Syl oelaP S o elxl )
1?28&xp[1.5y+]013' g0 loglx! ) dx]

(=l4xilogix)
1+

vl';E

3
24[F[L}2_2 D.m] 3 1?23[£1Wﬂ] +U.;-.11'“}3 ‘-"?3

2-2 <0.3

+1
N hata) = (p1aty v

Now, we have that:

g=2_8
.«_E: -
= 0.5.

J =1,

=
I
=

o

p=0.075

free energy difference

L L

q=1&"v. P

Fy—Fy
-
1]
oo

0.1 0.2 0.3 0.4
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From

'H'_'LI!._ =
==Ly
/ q

X

- =05

B

X

--05=

8

x=4

Thence n=4 and € = 0.125
tanh”"2x = 0.125/2((4+0.125"2)*1/2 - 0.125)

Input:
0.125
tanh?(x) = et [wf 4401257 _ 0.125]

tanh(x is the hyperbolic tangent function

Result:
tanh®(x) = 0.117431

Plot:

0.8 |
0.6 |
0.4

0.2}
= tanh<|{x)

\/ L = 0.117431

-2 -1 1 2

Alternate forms:
sinh?(x)

=0.117431
cosh?(x)

coshiZx)-1
cosh(2xy+1

=0.117431
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[Fx - P—I}Z
=0.117431

(e + &%y

Alternate form assuming x is real:

sinh?(2 x)

_—— —(0.117431
(cosh(2 x) + 1)°

Real solutions:
x = -0.357129

x = 0.357129

Solutions:
x = i(3.14159n+(-0.3571295)), neZ

X =i(3.14159 n+(0.3571294), ne Z

tanh”2 (0.357129)

Input interpretation:
tanh®(0.357129)

Result:
0.117431...

0.117431...

0.125/2((4+0.125"2)"1/2 - 0.125)

Input:

0.125
2 (*J 440,125% — 0.125]

Result:
0.117431...

Thence: y=10.357129

45

cosh(x) is the hyperbolic cosine function

sinhix) is the hyperbolic sine function

£isthe set of integers

tanhix) is the hyperbolic tangent function



From

E o q 1

—=—|-—=+1—logtanhy — ————

N qg*| 2 - tanh” ~
we obtain:

0.5/64((((-8/2+1- In(tanh 0.357129) — 1/(tanh*2 (0.357129)))))

Input interpretation:
05( 8
[— — +1-logitanh(0.357129)) - ]

2 tanh®(0.357129)

64

tanh(x is the hyperbolic tangent function

logix is the natural logarithm

Result:
-0.0815989. ..

-0.0815989...

Note that, we have the following 7" order Ramanujan mock theta functions

Mock ¥v-functions (of 7th order)

4 9
q q q
g i .
2 R S s T s
(i) a_ ¢' '8
1—q  (1—¢2K1—-¢¥)  (1—-@)(1—g)1—q)
: 2 fi
G Ll g e g
1—g (1—¢*)(1—¢) (1—¢)(1—q¢")1—g")
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From the (i11), we have:
-0.081849047367565973116419938674252971482398018961922
0.0004357345630640457140757853070834281049705616972466
-1.8762261787851325482986508127679968797519452065 < 10"-7
-0.081849047367565973116419938674252971482398018961922 +
0.0004357345630640457140757853070834281049705616972466 —
1.8762261787851325482986508127679968797519452065 1077
-0.08141350042711980591559898323225082017711543245919605

The result is:

-0.08141350042711980591559898323225082017711543245919605

very near to the above value:

-0.0814135 = -0.0815989...

Alternative representations:

1 8
A [—5 +1-logitanh(0.357129)) -

0
tallhz[D.BS'.?lEQ}]

2

1 N 2
1+ 0.714258 ] [_1 i 5 ]

| A
(0714258

1
= w05 e -laglea
64 g[ &

1 a8
A [—5 +1-logitanh(0.357129)) -

0.5 =
ta11h2m.35?129}]

1
— 0.5|-3-log,itanh(0.357129)) -

b4 i
[— 1 1 1+—]
0. 714258
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1 [ 2
— |-= +1-logitanh(0.357129)) -
g e }

64

Series representations:

1 ]
5—4 [—5 +1 -logitanh(0.357129)) -

0.0078125 lag[— 1-2 3 -1

k=1

1 [ 2
— |-= +1-logitanh(0.357129)) -
g L.g e }

1
— 0.5(-3 - logia) log, (tanh(0.357129)) -

0.
tanhz[D.BS'?lEQ}]

2
ok 1+—l— ]z
M. T14258

0.5 = —0.0234375 -
ta11h2[0.35'?129}]

q2k]— 0.00195313
0.5+ 3 (-1 g?*f

0.
tallhz[D.BS'?'lEQ}]

0.00195313

-0.0234375 -

(05+ Y7 1F q“‘f 3

@ (=1f (=1 + tanh(D.357129)"

0.0078125

k=1 *

+ 1 -logitanh(0.357129)) -

ra |l oo

= |
64 |

L)

for g 1. 42922

0.5 =
tanhz[D.BS'?lEQ}]

- l
—[[D.DD?EIZS [D.12251 +3 LZ S E101EA LIl Tk ]z -
E +(1 - ¥

=1

L5
lug[E.ESTDB >
k=1

1
0.510164 + (1 - 2k)? rrz]

= 1
LZ‘ 0.510164 +(

=1

Integral representations:

1 [ 8
— |-= +1 -logtanh(0.357129)) -
A L.t o }

—[[D.DD?ElES [1 +3 UD

"0.3537129

i

/IS !
1-2k?%A2 ] | 0.510164 +(1 - 2ky »°

=1

0.
tanh2m.35?129}]

2 2 *0.357120 . 2
sech [t}dt} +[J sech [t}dt]

lﬂg[fnlgﬂlzgsechz[t}dtmfl[jnlgsngsechz[t}dt]z]

u]
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b3l Co

A
— |-= +1 -log(tanh(0.357120)) - ]D
64 tanh?®(0.357129)

"0.357129 2 2 “tanhi0.357129) 1
—([D.DD?ElES [1 +3 [[ sech [mn] " U ;fu]
; I

0'357120 & 2yy g (0.357129 " 2
[[ sech [t}dt] Da’ [[ sech [tmt] J

w0 w0

For
E=—-Nu/2
We have that:
E o q 1
_=—|—=+41—logtanhy — ———
N qg*| 2 - T Y
-4AN/2*1/N
Input:
N 1
B, (o
2 N
Result:
-2 (for N

((-4N/2*1/N))x = 0.5/64((((-8/2+1- In(tanh 0.357129) — 1/(tanh”2 (0.357129))))))

Input interpretation:
N 1 0.5

8
(—4 E Fu']x = E [—5 +1- lcg[tanh[D.ESTIEQH—

ta11h2[0.35?129}]

tanhix) is the hyperbolic tangent function

log(x) is the natural logarithm
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Result:
-2 x =-0.0815989

Plot:

Alternate form:
0.0815989 —-2x =10

Solution:
x = 0.0407994

0.0407994

Now

Taking the small & limit of (5.86) we get

E g 1 [t i
_9 L = et
[ J’+2f1 logw)

N % @
We obtain:
-0.5/16+1/64[(-4+0.5/2(1-In(0.5/4)))]

Il}:npSHt: 1 0.5 0.5
R iuatea by

logixy is the natural logarithm
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Result:
~0.08172009. .

-0.08172009...

With the regard the 7™ order Ramanujan mock theta functions (see above)

From the (1), we have:

0.9239078+0.000433255+(-
1.8754140254243246404383299476354805043847163776 = 107-7)

0.9239078 + 0.000433255 -
~ 1.8754140254243246404383299476354805043847163776 - 1077

Enlarge Data Customize A =...... Interactive

0.92434086745859745756753595616700523645194956152836224

The result 13

0.92434086745859745756753595616700523645194956152836224
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From the (11), we have:

-1.081849047367565973116419938674252971482398018961922 +
0.0761251367814440464022202749466671971676215118725857

-0.000433255719961759072744149660169833646052283127278

~1.081849047367565973116419938674252971482398018961922 +
0.0761251367814440464022202749466671971676215118725857 -
0.000433255719961759072744149660169833646052283127278

—-1.0061571663060836857869438133877556070608287002166143
The result 1s -1.0061571663...

-1.0061571663060836857869438133877556079608287902166143

From the difference, we obtain:
0,9243408 - 1,00615716 =-0,08181636 result that is very near to the value
obtained -0.0817209...

Alternative representations:

05 1, 1 . ( (05 05 1 (L, 0ocfi ton (%5
_15+54(_ i '(_Dg(4m__15+54[_+' (‘“g='[4m

L L O RN DO Ly | WU, OV LR IRRRNPES S, S (L
_15+54[_ i '(_Dg[a,DJ__lﬁ*ﬁﬂf[_ Ll (_ngmg“[afm

05 1, 1 oy 1oof05 05 1 (L, coefragifi 05
_15+54[_ T2 '(‘“g(4]]]—‘15*54[‘+' (+ 1(_4m

Series representations:

0.5 i[_4+3 D.S[l—lﬂg(DTfJ]]z

16 54 2
® 1) (-0.875)"
_0.0898438 + 0.00390625 e
k=1
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T 430511 L
T 54( i '(_Dg[4m_

arg(0.125 - x)
—0.0898438 — 0.0078125 i [—J ~ 0.00390625 log(x) +

.i'T

—1)% (0.125 — xf
0.00390625 2‘ X x ™ for
k=1 k

05, 1141 os (i)
_15+54(_ L '(_Gg[ar]]]_

argi0.125 - zq)
-ﬂ.usgsztas-u.amgaﬁzﬂ s D lag[ ]

0.00390625 log(zq) -

arg(0.125 — =) % L 0.125 — w5t
Mng[ana.magﬂﬁz L =

D.DDBQD&ES{

ha

Integral representation:

e L (4 - 05(1 1 [DSJD 0.0898438 - DDDBQDEESJ it
—— +— |-4+- 05|1-log|— |||=- P
ig el g Bl
Appendix

DILATON VALUE CALCULATIONS 0.989117352243
from:

Modular equations and approximations to 1 - Srinivasa Ramanujan
Quarterly Journal of Mathematics, XLV, 1914, 350 — 372

We have that:
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5. Since G,, and g,, can be expressed as roots of algebraical equations with rational coeffi-
cients, the same is true of G2! or g2*. So let us suppose that

1=ag;™ —bg® + -,

or

gl =a—bg*t +-o.

But we know that

64e ™G = 1 — 240V 4 27602V ..
VT gl G VIR, 7t O

64a — 64bg; 2 4. = €™V — 24 4276V — ...,
64a — 4096be ™™V 4 ... = V™ — 24 + 276"V — ...
that is
€™V = (64a + 24) — (4096b + 276)e ™V 4 ... (13)
Similarly, if
S ﬂ-G;M 1N bG;dB A v
then

€™V™ = (64a — 24) — (4096b + 276)e V™ 4 - -. (14)

From (13) and (14) we can find whether e™7 is very nearly an integer for given values of
n, and ascertain also the number of 9’s or 0's in the decimal part. But if ¢,, and g, be
simple gquadratic surds we may work independently as follows. We have, for example,

ga2 = \/ (1 +V2).
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Henep

oy e FTEY
642 = ™ 124 | 976 VE
640550 = 4096 ™V —
so that
B4(g% + gz 1) — €™V — 24 1 4372 VE 4 _64{(1+ VD)2 + (1 - VD)),
Hener
™32 = 2508051.9932
Apain
Gar = (6+ V37)T.
faH = eV 424 4 2766V o
BICT2E = 1096V ...
so that
64(C3 + G2 = o™V 421 443720 VT .. = 64{(6 + V3T)* + (6 —3T)¢}
Hence

e™% _ (00148647 0000TR . . .

Similarly, from

we obtain

. - i - (54v3\ ~ (5_vH
64(g28 | gai) =™V 24 | 437277V | .. —64 {k 5 | ,;/
¥ S
Hence
— =0
TV _ 94501957751.00000082 . _ .
From:

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

Now, we have that:
From the following vacuum equations:
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AR s omaw
Teved _— _CE 7 —2B8-p)C+287"¢
TE

[y ) ('\l

if 28\ gy i a0
K (p 4 | — TR )e 2B C+28:"¢
16K e 2€ -

h? Do (o)
(A2 — ke ™ 4+ ———— [T —p+ £ e~ 26-nC+28:" ¢

A

We have obtained, from the results almost equals of the equations, putting

4096« Y " instead of

. —28-pC+28 ¢

a new possible mathematical connection between the two exponentials. Thence, also
the values concerning p, C, fr and ¢ correspond to the exponents of e (i.e. of exp).
Thence we obtain for p =5 and = 1/2:

e~6C*+® = 4096e V18

Therefore with respect to the exponential of the vacuum equation, the Ramanujan’s
exponential has a coefficient of 4096 which is equal to 64>, while -6C+¢ is equal to -

v 18. From this it follows that it is possible to establish mathematically, the dilaton
value.

phi = -Pi*sqrt(18) + 6C, for C =1, we obtain:
exp((-Pi*sqrt(18))

Input:
Exp[—:r *.,.'"E]

Exact result:

a3y 2
e

Decimal approximation:
1.6272016226072509292942156739117979541838581136954016... x 107°

1.6272016... * 10°
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Now:

e~6C*+® = 4096 V18

e~ ™18 = 1 6272016... * 10°

L _=6C+d = 1,6272016... * 10
4096

0.000244140625 e ~6¢+® = ¢~™18 = | 6272016... * 10

ln(e‘”m) — —13.328648814475 = —m\/18

(1.6272016* 107-6) *1/ (0.000244140625)

Input interpretation:
1.6272016 1

105 0.000244140625

Result:
0.0066650177536

0.006665017...

0.000244140625 e ~6C*+9 = o—mV18
Dividing both sides by 0.000244140625, we obtain:

0000244140625 _gc4g _ 1 o—V1B
0.000244140625 0.000244140625

e 60+ =(.0066650177536

((((exp((-P1*sqrt(18)))))))*1/0.000244140625

Input interpretation:

[ V18" :
EXP| =
P ) 0.000244140625
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Result:
0.00666501785...

0.00666501785...

e~ 0C*+? = 0.0066650177536

1
0.000244140625 =

exp[—n u"'E]

= VET] 1
0.000244140625

=0.00666501785...
In(0.00666501784619)

Input interpretation:
log(0.00666501784619)

Result:
-5.010882647757. ..

-5.010882647757...

Now:
—6C + ¢ = —5.010882647757 ...
For C =1, we obtain:

¢ = —5.010882647757 + 6 = 0.989117352243 = ¢
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Conclusions

Note that:
goa =/ (1 +V2).
Hence
64gs = €™V _ 24 4 2766 V2 _
6495y = 40066 ™E 4 ...
so that

64(go3 + got) = €™V — 24 + 4372 V2 4 o = 64{(1 + V)2 + (1 —v2)"2}.

Hence .
e™V2% = 2508051.9982. .. .
Thence:
64972t = 4096~V 4 ..
And
(g2 £ g t) =@™VB 20 i Lo o= B4 VDR 4 (1 =3P

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

(Modular equations and approximations to « - S. Ramanujan - Quarterly Journal
of Mathematics, XLV, 1914, 350 — 372)

All the results of the most important connections are signed in blue throughout the
drafting of the paper. We highlight as in the development of the various equations we
use always the constants m, ¢, 1/¢, the Fibonacci and Lucas numbers, linked to the
golden ratio, that play a fundamental role in the development, and therefore, in the
final results of the analyzed expressions.
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