On various Ramanujan’s equations (Hardy-Ramanujan number, taxicab
numbers, etc) linked to some parameters of Standard Model Particles and
String Theory: New possible mathematical connections. V

Michele Nardelli', Antonio Nardelli

Abstract

In this research thesis, we have described and deepened further Ramanujan
equations (Hardy-Ramanujan number, taxicab numbers, etc) linked to some
parameters of Standard Model Particles and String Theory. We have therefore
obtained further possible mathematical connections.
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Largo S. Marcellino, 10 - 80138 Napoli, Dipartimento di Matematica ed Applicazioni “R. Caccioppoli” -
Universita degli Studi di Napoli “Federico II”” — Polo delle Scienze e delle Tecnologie Monte S. Angelo, Via
Cintia (Fuorigrotta), 80126 Napoli, Italy
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https://www.britannica.com/biography/Srinivasa-Ramanujan

https://futurism.com/brane-science-complex-notions-of-superstring-theory
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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:

Two-Field Born—Infeld with Diverse Dualities
S. Ferrara, A. Sagnotti and A. Yeranyan - arXiv:1602.04566v3 [hep-th] 8 Jul 2016

From:

p=6 ¢=8 F=9;, F=10; V=12; V =135, v =138; v = 172

774107 = 14/
KJ”IL_J}J = 73_/

[ e e jrot

F=6; F=8; f=9 andy=10

. _— i .
X f BT IR '
£ 1 N + - \.r'sz F_) |: o \/ E_'] _F'Q — ) 1336:‘
T \f?
( . f-'ij;f_ﬂ;i)z -+ vﬁ % VIPTR — 1}
v ArcTanh . I —F
}L Y F‘] JE‘:! —=-)

S 1[1-(((1+(6°2+8"2)/(2%972))*2-1/8 1 *sqrt(6°2*872)*(1/8 1 *sqrt(6"2*8"2)-10)))*1/2
+ 10 atanh ((((1H(6°2+872)/(2%9/2)-(((1+(6"2+8"2)/(259/2))"2-
1/81*sqrt(6"2*8"2)*(1/81*sqrt(6°2*8"2)-10)))1/2))) / ((1/81*sqrt(6"2*8"2)-10))]



(((1+H(672+872)/(2*%972))"2-1/81*sqrt(672#8"2)* (1/81*sqrt(6"2*8"2)-10)))"1/2

Input:
|
62 32 2 1 r 1 r
| ] - — ¥ 6 x8? [—u’ﬁz g2 -10]
\ 2 % g2 81 Bl
Result:
V53737
81

Decimal approximation:
2.861881779887940244147018014647189581730989623566768581840...

2.86188177988794

81[1-(2.86188177988794) + 10 atanh (((((((1+(6"2+8"2)/(2*9"2)-
(2.86188177988794))))) / ((1/81*sqrt(6°2*82)-10)))))]

Input interpretation:
2,52

Lt 2.851881??988?94]

81|1-2.86188177988794 + 10 tanh™

1 Jem ww
8146 82 _10

1 ; ] : :
tanh  {x) is the inverse hyperbolic tangent function

Result:
-43.017729954751. ..

-43.017729954751...

Alternative representations:

2 .8
T i—j . 2.351331??933?940000“

|

81 [l - 2.861881779887940000 + 10 tanh ™’

B afiedend
31‘“5'3 107

2
~1.861881779887940000 + *—

81 [— 1.861881779887940000 + 10 sn '

1 . f 2 o2
-m+81u“5 8



2 .8
1+ 528 _ 2.861881779887940000

81|1 - 2.861881779887940000 + 10 tanh™* 22 -

L 6282 -10

E 2 2
65485
N (-1.861881779887940000 + |
81|-1.861881779887940000 - 10 sc 0
-10+ - V6% - 87

2,2
1+ 5 - 2.861881779887940000

81|1-2.861881779887940000 + 10 tanh ™" -
L 62«82 -10

81 ".l
~1.861881779887940000 + 28

81(-1.861881779887940000 +5 [-log|1 - 2ug +

—1D+$w"62 g2

2 a2
~1.861881779887940000 + Z;;’;

2

log| 1 +
~10+ i v 6% . 82
Series representations:
2,032
1+ 528 9 861881779887940000

2
81|1 - 2.861881779887940000 + 10 tanh™* 22 -

L6282 —10
81

-150.8124241700231400 + 810.000000000000000
1GG.8124241?D92314DD1+2k L 1.000000000000000000 ]1+2k

Z —810.000000000000000++' 2304
i 1+2k
6 4p2
1+ — 2.861881779887940000

81(1-2.861881779887940000 + 10 tanh ™’ -

L V62 <82 10
81

—-150.8124241709231400 — 405 log(2) +
-910.812424170923140 ++ 2304 ]
+

—-810.000000000000000 +v 2304

0 SDDDDDDDDDDDDDDDDDk [—910.3124241?092314U+\l' 2304 ]k
o : ~810.000000000000000 4+ 2304

405 '
2 p

405 lag[




1+ 8422 5 861881779887940000
81|1-2.861881779887940000 + 10 tanh™* 2 ° -

L 62 %82 10

g1
-150.8124241709231400 + 405.0000000000000000 log(2) -
-709.187575829076860 + v 2304 ]

405.000000000000000 lug[
—-810.000000000000000 ++ 2304

Tl i [ 7091875758290 76860 -1.000000000000000000 v 2304 k

@ —
405.000000000000000 Z 2 —8ID.DDDDDDE:DDDDDDDD+EEBD4
k=1

Integral representations:

1+ 8482 _ 5 861881779887940000
81|1 - 2.861881779887940000 + 10 tanh™* 22 e

S V6% 82 -10

122 158.063578447743 B1658.063578447743
-810.000000000000000 ++ 2304  -810.000000000000000 ++ 2304
J'l 1 5 150.812424170923140 v 2304
o 10 163.1448672181282 r© —-810.000000000000000 ++ 2304

| -810.000000000000000++ 2304 1

1+ 8422 5 861881779887940000
81|1-2.861881779887940000 + 10 tanh™* 2 ° -

L 62 %82 10

21

-150.8124241709231400 +
20414.5158946119359 ; J‘Imﬂ’ ( 1

: r ——s]r[l—s}r[s}z
72 (-810.000000000000000 + 2304 |

2

10163.14486721812815 J" o |
5 for(

(-810.000000000000000 +V 2304 )

=i pa+y




We have that:

_3% 81[1-(2.86188177988794) + 10 atanh (((((1+(6"2+82)/(2%972)-
(2.86188177988794))))) / ((1/81*sqrt(6"2*82)-10)))))]+47-4

Input interpretation:
2 g2
1+ 525 _2.86188177988794

202

~3.81|1-2.86188177988794 + 10tanh™

]+4?-4

£y 6787 -10
81

1 : : : .
tanh ™ {x) is the inverse hyperbolic tangent function

Result:
172.05318986425. ..

172.05318986425... = 172 (Ramanujan taxicab number)

Alternative representations:

-3 81(1-2.861881779887940000 +

+47 -4 = 43 -

L J6%x8% -10

2. o2

1+ 548 2 861881779887940000

10tanh™ Lot
81

- J
~1.861881779887940000 + £ “
1

-10+8—11~J52 g2

243 [— 1.861881779887940000 + 10 sn'l[

-3 81 [l - 2.861881779887940000 +

2 .2
1+ 58 _ 2 .861881779887940000

2 ol
1 V62x8? -10

81
&2 482
1[-1.351331??983?94001230 e “
0

10tanh™!

]+4?-4=43-243

2 8=

~1.861881779887940000 — 10 i sc
_10+ 8—11 v 62 g2



-3 B1|1-2.861881779887940000 +

o

1+ 55 _ 2.861881779887940000

10tanh™! +47 -4 =43 -

L6248 _10
81

—1.861881779887940000 + f;j.,

243|-1.861881779887940000 +5 |-log| 1 -

~10+ 2 6% 82
21
- 1.861881779887940000 + 5

log|1+
_10+ X 4 62 82
81

Series representations:

-3 81(1-2.861881779887940000 +

2 a2
1+ 545 _2.861881779887940000
10 tanh ™ = +47 -4 =

-y 67 8 - 10

Bl
405.437272512769420 - 2430.000000000000000

1':”:' 8 124241?D923 14'::”:' 142 k {_ 1.000000000000000000
i : ~810.000000000000000++' 2304
1+2k

]1+2k

k=0

-3 B1|1-2.861881779887940000 +

2 g2
1+ 545 _2.861881779887940000
10 tanh ™| —22 +47 -4 =
L6282 —10

el
405.437272512769420 + 1215.000000000000000 logi2) -

-910.812424170923140 ++ 2304 ]
—810.000000000000000 ++ 2304

1215.000000000000000 lng[

1215.000000000000000

0. SDDDDDDDDDDDDDDDDDk [—'.C'll:l 812424170923 1404y 2304 ]k
S‘ 810.000000000000000++ 2304
k

k=1



-3 B1|1-2.861881779887940000 +

2,02
1+ 545 _2.861881779887940000
10 tanh ™ = +47 -4 =

SV 6 <8 -10

495.437272512769420 - 1215.000000000000000 log(2) +

~709.187575829076860 + v 2304 ]
s

—810.000000000000000 ++ 2304
1 [?4:19.13?5?58290?68&J—l.DDDDDDDDDDDDDDDDDD V2304 \*

[ ]
1215.000000000000000 2"‘ 2 —SlD.DDDDDD::IDDDDDDD+‘a'ZED4
k=1

1215.000000000000000 lcg[

Integral representations:

-3 B1|1-2.861881779887940000 +

g
1+ % ~2.861881779887940000

i v 6282 —10
401304.190735343 244974.190735343

+
-810.000000000000000 ++ 2304  -810.000000000000000 ++ 2304
fl 1 405,437272512769 + 2304
a i

10tanh™t +47 -4 =

t+
10 163,1448672181282 ¢ -810.000000000000000 + v 2304
-#10.000000000000000++2304 |

-3 B1|1-2.861881779887940000 +

2 .g2
1+ 528 _ 2.861881779887940000

2

10 tanh ™ 2% LT

L6 xB2 ~10

8l
401304.19073534323 61243.547683835808

~810.000000000000000 +v/ 2304  #** (-810.000000000000000 + v 2304 )
sy 1 3 10163.14486721812815 B
[ 7785 - sra-sre?|1-

(-810.000000000000000 + v 2304 }2

405.4372732512760942 + 2304 : I
ar
—-810.000000000000000 + v 2304 <

ads +

—i w4y
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SL/7(((((81[1-(2.86188177988794) + 10 atanh (((((((1+(6°2+8"2)/(2*9"2)-
(2.86188177988794))))) / ((1/81*sqrt(6"2*8°2)-10))) )3 + 89 + 7

Input interpretation:

2,92 3
1 1+ ©=5 - 2.86188177988794
-—|81|1-2.8618817798ET94 + 10 tanh ! 2 -
1 2,92 _
- V67 x8? - 10
B89 +7
tanh ! () is the inverse hyperbaolic tangent function
Result:

11468.19837370...

11468.1983737... = 11468 (Ramanujan taxicab number)

Alternative representations:

1
= [81 1-2.861881779887940000 +

2,92 3
1+ 525 _2.861881779887940000
10 tanh™ 2 -1y +

1 6% 8% —-10
81

1
B9 +7=96- = [El -1.861881779887940000 +

[+

a2

25

2
[—1.861881??988?94[)[)[)[) P9 el
10 sn~t

|

] —
-m+81m“5 8
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1
7 81|1-2.861881779887940000 +

2, g2
1+ 2—; ~2.861881779887940000

L 62 %82 —10

g1

10 tanh ™

i—1y+

1
BO+7 =06- = 81(-1.861881779887940000 -

.
i(-1.861881779887940000 + =57
S 2.¢°
10isc 0

1 2. g2
—10+gl*u"6 8

1
= 81(1-2.861881779887940000 +

2,02
1+ 545 _2.861881779887940000
10tanh | —22 (-1)+89 +7 =

2l 6% B2 =18

g1

1

96 - = |81|-1.861881779887940000 + 10 coth '

[+
(%]

~1.BG1881 77988 7240000+

b3

2.9

—1I:I+$ V&2 g2
Series representations:

1

- [81]1- 2.861881779887940000 +

2,52
1+ 548 _ 2 861881779887940000
10 tanh™? 2.l

(-1 + 80 +7 =

L y6? 8 -10
g1

96 — 7.59201428571428571x 107 |-0.1861881779887940000 +

100.81242417092314001+2% [_ 1.000000000000000000 142k 3
i : ~810.000000000000000+y 2304
1+2k

k=00

12



1
= 81[1-2.861881779887940000 +

62 482
1+=—- -2.861881779887940000
10tanh™! AE

L A6F B2 —10
81

(-1)+ 89 + 7 = 96 + 9.49001785714285714 x 10°

0.3723763559775880000 + log(2) - 1.000000000000000000

-010.812424170923140 + v 2304
log - 1.000000000000000000

-810.000000000000000 + v 2304

0. SDDDDDDDDDDDDDDDDDk [—’;'ll:l 812424170923140+v 2304 ]k -
il 810.000000000000000++ 2304

k

k

1]
—

1
= 81[1-2.861881779887940000 +

62 482
1+=—- -2.861881779887940000
10tanh™! AE

L A6F B2 —10
81

(-1)+89 +7 = 96 — 9.49001785714285714 x 10°

-0.3723763559775880000 + log(2) - 1.000000000000000000

1 [—?DQ.IETSTEEEQD?EEED +v 2304
]

£10.000000000000000 + v 2304
. [_ 1 }k [?c:;' 1875758200 76860 -1.000000000000000000 + 2204 ]k =
— & 2 ~210.000000000000000 4+ 2304

k

]— 1.000000000000000000

k=

—

13



Integral representations:

1
> 81|1-2.861881779887940000 +

3

2 g2
1+ z—j _2.861881779887940000

10 tanh™? (-1)+89+7 =
1 2 [
- 462 8 -10
06 +|7.77855972817279 %« 10 | -1.4950706 14844329 +
1 1
1.000000000000000 dt +

Jooq 10 163. 1448672181282 2
| -810.0000000000000004y 2304 &
3

/

0.001846877302276940 2304 /

2
-810.000000000000000 + +/ 2304 ]

1
> 81|1-2.861881779887940000 +

{

2

10tanh™t 2 -1+

L1628 10

g1

2,2
1+ '5‘*; 2.861881779887940000

[
531441

B9 +7=06- -1.861881779887940000 +

—i sa4y

3.111494573176640123: piwsr 1 2
— j r[——s]nl—s}rm
32 [_ 10 4 ¥ 2304 ] 2
81
~5 3

. 1.549023756625229104 a —_ i

[-1%%]2

14



(-81[1-(2.86188177988794) + 10 atanh ((((((1+(6"2+8"2)/(2*9"2)-
(2.86188177988794))))) / ((1/81*sqrt(6°2%8"2)-10)))])((64*2)/10"3)

]f.m 2)/10%

1 : : : .
tanh ™ {x) is the inverse hyperbolic tangent function

Input interpretation:
[— 81

Result:
1.618478201345236343849011468058325401351447944122400678325 ...

1 -2.86188177988794 + 10 tanh™'| —22
i V6282 —10

62 +82
14+ 548 -2.351331??933?94]

1.6184782913... result that is a very good approximation to the value of the golden
ratio 1,618033988749...

1.6184782913452363438490114680583254013514479441224006

Input interpretation:
1.6184782013452363438400114680583254013514479441224006

1.6184782913...

Rational approximation:
574081862 166558 393 704516 348 219377158 843416 051486231 767

=1
354704703323 142 342218284581 N 354704703 323142342 218284581

Possible closed forms:

. 8411398
cush[smh[ D = 1.6184782913452363440579
0100445

(41 531845

34
—J = 1.618478201345236371037
21856069

2581 - 8048 ¢ + 3077 £°
782 ¢

= 1.61847829134523634420587

[ 157732 58';‘}
2826 7AT

= 1.618478291345236343804055
logi12)

15



4012714503 «

= 1.61847829134523634387 1470
7788991963

root of 9146 x® ~57908 x% +55621 x + 22892 near x = 1.61848 | =
1.618478201345236343852718

x root of 2599 x* +2809 x° + 2620 x° - 2888 x + 213 near x = 0.515178 =
1.618478291345236343860362

root of 496 x° —516 x4 -346x° +133x% +66x -956 near x = 1.61848 =
1.618478291345236343860206

x root of 51239 x% +136775x° + 7267 x —47051 near x = 0.515178 =
1.618478291345236343851053
1

root of 22892 % +55621x° ~57908 x + 9146 near x = 0.617864
1.618478291345236343852718

=

root of 3295 x* - 7313 x% +2616 x° —559 x + 2447 near x = 1.61848 | =
1.61847829134523634384980152

x| root of 1824x° -530x% -222x° +165x% -909 x +426 near x = 0.515178 | =
1.6184782913452363438434703

1

o

root of 2447 x* -559x° + 2616 x° - 7313 x+ 3295 near x = 0.617864
1.61847829134523634384080152

g g1219/1860 (683y)310
= 1.61847820134523634237E5

g 2213 /2790

645 + A86 - 285 1°

~ 1.61847829134523625287
-602 + 142 + 15 »*

16



From:

With our choices one can now revert to the ordinary variables ¢!, solving oq. (3.49) for
a with k- as in (3.51) and substituting in the Lagrangian (3.52). The end result (with the

scale f of eq. (1.1) set to one for brevity),

_ '3
£L=1-— \/ (14 Re [¢4])? — |@¢2 — Det¢p — @] +2 (Re [ed] — / de'ig) , (3.53)

has U12) duality and reduces to the BI Lheory il the two Abelian [eld strepgths coincide.

L =1 — {1—|—Re [Qf}}g_iotﬁ — Detlﬁ)—_ﬂ}] + 2 (HE [G’d] = Af d’digi

774107 = 1374/

/35'34— 188 = Jrety

¢ =9; ¢pg=10; ¢ =138; ¢ =135

1-sqrt[((1+Re(9)))*2-9"2-Det{ {1, 138-135}, {138-135, 1} }+2(Re(10)-sqrt(10"2))]

Input interpretation:

1 E (1 + Re(9))® — 92

138 135
‘+2(Re[10}—\" sz

1
_‘ 138 - 135 1

Beiz) is the real partof =

|m|is the determinant

Result:

1-33

17



Decimal approximation:
-4.19615242270663188058233902451761710082841576143114188416...

-4.1961524227...

((((1-sqrt[((1+Re(9)))*2-9°2-Det{ {1, 138-135}, {138-135, 1} }+2(Re(10)-
sqrt(L0°2)])))S + (144%243)]

Input interpretation:
[ 3

1 138 - 135
2 l—‘q||[l+Re[9nz—92—‘l38 135 1 +2[Re[1m-4 102] +
(144 -2 +3)
Re(z) is the real partof z
m|is the determinant
Result:

W3

-291-[1-3»@]

Decimal approximation:
1009.937032397458408104668380615687560231729424476866451704...

1009.937... = 1010 (Ramanujan taxicab number)

Alternate form:
30124 3 -4207

144+89+8+3+(((-2*-[(((1-sqrt[((1+Re(9)))*2-972-Det{ {1, 138-135}, {138-135,
1} }+2(Re(10)-sqrt(1072))]))))"6)))

Input interpretation:
144 + 89 + B + 3 -
| &

1 138 - 135
2x(-1) l—u||[1+Re[9}12—92—‘138_135 ) +2[Re[lm— 1D‘°‘J

Re(z) is the real partof z

m|is the determinant

Result:
244 +2(1- 315]6

18



Decimal approximation:
11161.86016056674229506978399874664772784838890751756385979...

11161.8601605... = 11161 (Ramanujan taxicab number)

Alternate forms:
62292 -29520+/ 3

12 [245D-~J? -5191)

-34(((1-sqrt[((1+Re(9)))*2-9"2-Det{ {1, 138-135}, {138-135, 1} }+2(Re(10)-
sqrt(10°2))]))) - 18 +1/golden ratio

Input interpretation:
I

=7 L ‘Hll (1 +Re(9)* - 9

138 - 135

1 — 1
"133-135 : +2[Re[1m-~i 10 ] -18+ 2

Reiz) is the real partof z
|m|is the determinant

#is the golden ratio

Result:
A -18-34[1-3«5]
¢

Decimal approximation:
125.2872163607753787880041136679646195458864450684645869238...

125.28721636... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV

Alternate forms:
1 —
-52+102+ 3

#
E-18+34[3~E-1']
n
2

(51V3 -26)¢+1
i

19



S5H27*1/2%((((-34(((1-sqrt[((1+Re(9)))*2-9°2-Det { {1, 138-135}, {138-135,
11 1+2(Re(10)-sqrt(10°2))]))) - 18 +Pi +1/golden ratio))))

Input interpretation:

-5+
f
1 | 5 . 1 138 - 135 =
27 = 1=-3411- 1+R -9 - 2|(Reild) - lD]—
3 "ql[ +Re@y” -9 ‘138_135 1 - [e[
1
18 +m+ -
fir]
Re(z) is the real partof z
m|is the determinant
# iz the golden ratio
Result:
271

= [;-18-34[1-%}?]”]-5

Decimal approximation:
1728.788921693929822357301220191795652806128795315835852054....

1728.78892169...

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)

Property:
27 — 1
-5+ o [— 18 - 34[1 -34/3 ] - ; +n]is a transcendental number

Alternate forms:

iy s | —
= [——52+102m"3 +n]-5
2 \g

Tx

27 — 2
T+ 1377N 3
2¢ 2
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2?[1
2

—-18+$%3J§-1}HJ-5
fi

Now, we have that:

Reverting to the field strengths, the Lagrangian takes finally the form

£=1-/(1+Re[8]) - 4 — Detfp— ] . (3.63)

From

£=1— /(1+Re[d])* — |4 — Det[p — 3] .
For ¢, =9; ¢, = 10; ¢ = 138; ¢ = 135, we obtain:

1-sqrt[((1+Re(9)))"2-9°2-Det{ {1, 138-135}, {138-135, 1}}]

Input interpretation:
[

1- ‘Jl (1+Re(9)’ - 9° -

‘ 1 138 - 135‘
138 -135 1

Beiz)is the real partof z

m|is the determinant

Result:
1-3J§

Decimal approximation:
-4.19615242270663188058233902451761710082841576143114188416...

-4.1961524227..... the same previous result
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We have also:
(-(((1-sqrt[((1+Re(9)))"2-9"2-Det { {1, 138-135}, {138-135, 1} }]))"1/3+5%1/10"3

Input interpretation:
' |
138 -135

| 3 g 1
| -1 - 1+R V- -
3| ‘ql (1+Re(d) g ‘138 135 1

IE

Re(z) is the real partof z

m|is the determinant

Result:

B
ﬁ+\l3\fl§—l

Decimal approximation:
1.617935813642020182463303405226893817920083356882506337493...

1.617935813642.... result that is a very good approximation to the value of the
golden ratio 1,618033988749...

Alternate form:

|
s [1+2D0{f'3 3 -1]
200

We have that:

In terms of the field strengths, the Lagrangian becomes

£=1—/(1+Relga))’— sl .

(3.67)

1-sqrt[((1+Re(9)))*2-9"2]

Input:
1-V (1+Re@)? -9

Re(z) is the real partof z
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Exact result:
1-v 19

Decimal approximation:
-3.35889894354067355223698198385961565913700392523244493689. ..

-3.3588989435...

Alternative representations:

1-V(Q+Re@)?-9° =1-V -9% +(1 +Im(9 i)°

1= (1+Re@)E —9% =1-¥ =024 (1 —Im(-9 )y

1-V(1+Re@)? -9 =1-v —0% +(10 — i Im(9)°

Series representations:

T r L l
1-V (1+Re©)? -9% =1-V -82+(1 +Re®)’ Z[z ][-32+ (1+Re(9)%)™
k=0

s (-1F (=3, (-82+(L+Re@p?)*

1-V (1 +Re©) -9 =1-V -82+(1+Re@®) )
£ k1

— w0 (-1f [—El}k (-81 +(1 +Re@) -z z5°

' E
1-v (1+Re@p’ -9 =1-11sz:%‘] =

Multiplying the previous result by -0.481715587144498 that is equal to:
1/233*-((((76-4) m)- (322+29+7)*1/m))

we obtain:

1/233*-((((76-4) m)- (322+29+7)*1/n)) *(((1-sqrt[((1+Re(9)))"2-9"2])))

Input:
1 1 r
e [—1}[['.?5—4};r—[322+29+?1 —][1- vV (1 +Re@)? - 62 J

i
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Beiz)is the real partof z

Exact result:

[1-»/1_9][?2n-@]

T

233

Decimal approximation:
1.618033976746729868559323994611158393657325290039278466390...

1.618033976746... result that is the value of the golden ratio 1,618033988749...

Property:
358
[1 -4 19 ] [— — 4+ 72 ;r} is a transcendental number

T

" 233

Alternate forms:

[M-l](?zn-@]

i

233

2(V19 -1){179 - 36 %)

233
2(vV19 -1){36 2% - 179
233

Alternative representations:

1 322+204+7 f
-—[[?E—4}n—;Ml—ﬁhRe[Q}F—Qz]:
2331 o T
—ﬁ[?zﬂ—T][l—\;—92+[1+11‘ﬂ[91ﬂz]

322+204+7 f
-—[[?E—4}n—;Ml—ﬁhRe[Q}F—Qz]:

2331 358 :
—ﬁ[?zﬂ—T][l—\;—92+[1—11‘ﬂ[—91}}2]

1 32242047 f
-—[[?5—4};r—;J[l—ﬁtlﬁ»Re[Q}}Z—Qz]:
233 T

1 358
it (?gﬂ_ _][1_‘}'_92 +[1|:|—11111[9]'}2 J
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Series representations:

1 32242047
[[?5 E il Ml—‘f{1+Re[9}}2—92]:
233 m

1
2(-179 + 36 ©°) [ 1+1fl 82 + (1 + Re(9)y? Ek=,;,[ ][—82+[1+RE[9}}2}"E]
k

233

1 322 +294+7F
[[?ﬁ —ym— +—H1—\"[1+Re[9}}2 = J=
233 T

2(~179 + 36 %) [ 1+v-82+(1+Re@ 5,

_”kl:_%]k (-824414Re@? )k J
k!

233

322 4+2047
[[?6 Sy — +—][1 Vs Re(9))” - 9° J=
233 T

1 (=L}, (~814014Rei? -z [ 25F
2%1?9+35Nﬂ[—1+f§52ﬁ 1 {zkﬂ H I -zg [ =5 ]

=0 k!

233
for not ((zgeR and —e < zg = 0))

Now, we have that:

32 32
(5.8-5.9)
9 2 9 = b e 5 )
c = |F)| + FF) + | F| 4 A

(272)72+ (2%3)72+(2%5) 2+H(2*8)2
(222 + (2 %3)* +(2%5P +(2 %8
408
C =408

[ - (FHF) 4 |Fr F ‘f*ﬂ

+ [ ( F)+ F)y(FF)—2(F F) (5 ff—)]g 5.10)
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[(2%3)"2-(2%5)"2+(2*8)"2-(272)"2]"2

(2x3)° - @x57 +@x8) —(2*)Y
30976

[272%(3%5)+(3)"2(2%8)-2(2*3)(2*5)]"2

(22 (3x5)+ 3% (2x8)-2(2x3)(25))
7056

(((((2%3)"2-(2%5)"2+(2%8)"2-(2"2)"2))))"2 +((((2"2*(3*5)+(3)"2(2*8)-
2(2*3)(2*5)))"2
(237 —(2x5° +2x8)° (22 +(22 3x5)+ 3 2x8)-2(2x )2 x5)

38032
D = 38032

Thence:

1 3 1 1
= _ —_ + . = R . S
2 = \/[l+4(F F-) 5 C 32\/19._

1- sqrt((((1+1/4(2%3))2-1/32(408)-1/32(sqrt(38032)))))

Input:
|
| 1 z 1 1 ———
1-|[1+—[2 3@ - — «408 - — 4/ 38032
\ 4 32 32
Result:
TR
| 13 2377
1-i,] — +
\ 2 8

Decimal approximation:
1-
3.54884641420623512949851258564743971100517368738485736186... i

Polar coordinates:
r = 3.68705 rad ), = 74 2631° iancle

3.68705
26



Alternate forms:

:11[4-1 \(II2[52+ Jﬁ]]

M1 S

1- :\;'5[52+w,."23??]

1
2
1+ root of 64x* +832x7 +327 near x = -3.54885;

Minimal polynomial:
64 x - 256 x° + 1216 x° - 1920 x + 1223

((((1- sqrt((((1+1/4(2*3))2-1/32(408)-1/32(sqrt(38032)))))))))4 - 551 +(golden
ratio)i

Input:
f 4
| 1 2 1 1
1- | [1+— 2 3}} _— x408- — /38032 | -55i4¢i
yU o4 32 32
iizthe imaginary unit
# iz the golden ratio
Result:
¢
2 ; =13 v 2377
I+ I+ I 1“ 5 + 3

Decimal approximation:
84.0508011013711709689604386111978578060140271317272306163... +
111.203748236577129136527174054238412070089415979349593844 _ ;

Polar coordinates:
o= 139394 1 , HESEQ].?C

139.394 result practically equal to the rest mass of Pion meson 139.57 MeV
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Alternate forms:
.'

L [-2551 \12[52 +4/ 23??] +i1285 +224 2377 +

256

;
#32 \{ 2 [511420+ 10489 23??] +10596 - 13952

1 (| — *
PR R [\12[52423??] +41]

256
I P 4
_551+éz[1+£]+ 1—1_\!?_'_ "‘"22'?'?

Minimal polynomial:
79228 162514 264 337 593543950336 x'° -
52468 850 625071557571324481 110016 x° +
25603200 435281972 755 860 841 943 793 664 x1* -
7811659 199 744319 292 480 648 689 116 774400 x° +
1889513 057074 708 850625002 823 926 260170752 ™2 —
331445056 901235858699 716289 180 316137947136 x!'! +
47408412 254625986 730031814559 813076286 177280 x° -
5126006 746536 899430283499 907 416593546516 365 312 x° +
485223526 076 130174516 112 041544 827864936 731 377 664 x* -
35496972 632655962563 131854 178 692921 904465 860 100096 x” +
2542506 261596 162573979800 117 251627 245 182534 906 019 840 x° -
122 685 740 194 384 795631 175853 162 642 773133485017 715965052 x° +
7309025 101278312840883 841728 767300711022 693 629864 968 192 x* -
208213217 324652462 788 311546 797 027091890904 626 705224171520 x° +
11033513561385470011447927667 651262861637 666 903505 862 885 376
-5
138643452 011937923815051003 108 090 761479435 795 558 312273421 312
X+

6862239017182423017112684822 140702761241 186 549848 175935164801

Expanded form:
(2549 199:} ivs5 7+ 2377
g = =z ®m 7
—
[13 2377 1 f 12 2377
220, —+ + —i |2377|—+
N 2 8 2\ 2 8
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Series representations:

4

| 2.3y 408 +38032
= |[1+— —————— | —i55+¢i=
\ 4 32 32
[ 4
| 15 /38032 (1) 15 +38032 |*
“S5i+gi+|-1+,|-— - —— L 2 |-—=-
V 2 32 ]l 2 32
k=0

|
1-|11+——| - -—— | —i55+¢i=

|
[1 2.3y 408 +38032
\ 4 32 32

15 V38032 |

-S55i+di+|-1+

’l 15 V38032 & [_l}k[_i}k[_? >
\q‘_‘ L

32 ot k!

4

| —
| 2+3 408 38032
1- |[l+— -— ———— | —-i55+¢i=
\ 4 32 32
. ETTEE] k 4

a0 [—1]‘k [—‘1} ol o NARUAE —Zn E’D_k
= I

“ESi+di+|-1+4 =0 z‘ 2 [ 2 s
o k!

fot (| el gnd -

4

((((1- sqrt(((1+1/4(2%3))"2-1/32(408)-1/32(sqrt(38032))))))))4 - 55i -13i - Pi*i

Input:

| 4
1 1 1
[1— ||[1+£[2 B}T—E 4D8_E y 38032 -55i-13i-nmi

\

Result:

4
’13 v 2377

-68i+|1-5, — + oy
\ 2 8

Decimal approximation:

84.0508011013711709689604386111978578060140271317272306163... +
03.4441215942374410498599438365932710681719374001687251611... ¢
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Property:

—_—
’13 V2377

—-68i+|1-i ,ﬂ = + : —imrisatranscendental number

Polar coordinates:
T = 125583 racius 6'248.|:|294c dall '

a

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

Alternate forms:

L [-2551 \{fz[szwza??] +224+/2377 +

256

|'
i32v2 \15114ED+ 10489 2377 -256ir+ 10596 - 1'?4()81]

—B8i+ glﬁ [JE[52+ ‘\u'llﬁ] +-’-1-1]4 —im

1 —
> [[2549 - 4352/ +56 4 2377 +

352.“{{2[52”%] +8.\fll4?54[52+~./ﬁ]]-m

Expanded form:
S . | —
2649 7 V2377 |13 +2377 1 13 /2377
(—— 31]+—+221 [ — + ———— + =i ’23??—+ —im
64 Y 2 8 2\ 2 8

Series representations:

4

I 2x3 408 + 38032
1- |[l+ -— - ——— | -i55-il3-in=
\ 4 32 32
f <
| 15 38032 (1 15 /38032 |*
-6Bi-ir+|-1+,]-—- —— L 2 ||-—-
Y 2 32 ]l 2 32



ly+—| - -— —-i55-il13-in=

4
1 [ 2x3 408 38032
4 32 32

15 y3s032 |k

Jarnay e« CLE(-2) (-2
-68i—im+ —1+J_E_ 38032 i [z}k[ 2 32

2 32 ot k!

4
2 J[l 2x3 408 38032

+— | - — —-——— | -i55-il3-ir=
4 32 32
R L 4

" [—1}*‘[——1} P B TTCEF RPN e
= k

-6Bi-ir+|-1+¥ = Z 2 [ 2 o5

k!

k=0

for not ((zgeR and —oa

From:

Integrable Scalar Cosmologies 1. Foundations and links with String Theory
P. Fre, A. Sagnotti and A.S. Sorin - arXiv:1307.1910v3 [hep-th] 16 Oct 2013

Depending on the choice made for the real exponent ~, these potentials can deseribe barriers or
wells of different shapes, and the presence of the second term restricts in general the domain to
the region ¢ > (. For the sake of brevity and simplicity, we shall concentrate on a special but
very significant case of potential wells, with v = é which affords relatively handy solutions in

terms of elliptic functions. The potentials that we would like to discuss here in detail are thus

with A > 0, since a relative factor between the two exponentials can clearly be ahsorbed into a
shift of . One can also assume, without any loss of generality, that 0 < v < 1, so that the first

P }\ l " —6w/5 _ 1 25 _
g = == = ) ppfa _ ,—2yp/5 o
Vo) 16 Kl 3»/5) e + (I . v’g) € (5.17)

/ _I_ G fE 1 5
7L Yemers (14 L\ ebers| 5.18
! @) ( m) ] (5-18)
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From the following Rogers-Ramanujan continued fraction:

e_% e ™V
7 =1- R =~ (0.9991104684
—¢+1 1+7
1+3 405‘{/5_3—1 e
e—47r«/§
1+
I+...

Weputforo>0 ¢=4and forA>0 A=0.9991104, an obtain:

0.9991104/16[(1-1/(35qrt3))*e (-24/5)+H(T+1/(sqrt3))*e (-8/5)+(7-
1/(sqrt3))*eN(8/5)+H(1+1/(3sqrt3)y*e(24/5)]

Input interpretation:

0.9991104 [[ 1 ] _24/5 [ 1 ] 85 [ 1 ] 8/5 [ 1 ] 24.-5]
l-—— e """ +|7+—e " +|T-——]e"" +|1+ —— e
16 3v3 V3 V3

Result:
11.13029...

11.13029...

Series representations:

1 1 ; 1 ; 1 ; 1 .
o [[1 - —_]E_24"5 + [?+ :] I“_S"S + [?— —_]PS"S + [l + —_]P24"5]D.gggll =
16 3v3 V3 V3 3v3

1 :
—.75 |0.0624444 + 0437111 GoRy
24

' . 0.0208148 (-1 +£'%3)°
0.437111 2% 4+ 0.0624444 ¢/ [ ]

1
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1 1 : 1 . T .
— [[1 3 —_]f‘“-ﬁ + [?+ :] g +[?- —];-3-'5 + [1 + —];«24-'5]0.99911 =
16 33 V3 V3 3vV3
1 16/5
——[0.0624444 + 0.437111'%° +
24

0.0208148 (-1 + 185

0.437111 %% 4 0.0624444 ¥ 4 1
(=T

14
= -3/ -3
VZ 3p, R

1 1 ; 1 | 1 | 1 |
— [[1 - —_]f_24"5 - [?+ t] el [?— _]PS'IE - [l + —]1‘24"5]0.99911 At
3V3 V3 3v3

l { ]
— 7 [0:0624444 + 0.437111 ¢'%° + 0.437111 77 +

0.0416296 (-1 + %% v

o )
EJ;=,:, R.ESS

0.0624444 ¢35 4
;27 r(-7 —s)rs)

1
==q i 2

(((((0.9991104/16[(1-1/(3sqrt3))*e(-24/5)+(T+1/(sqrt3))*e(-8/5)+(7-
1/(sqrt3)) e (8/5)+H(1+1/(3sqrt3)y*e 24/5)))))) 2+ 1 1+(1/(sqrt3))*3

Input interpretation:
[0.9991104 [[ 1 ]_24,.5 [ 1 ] ~8/5
— 1 e T[T+ — e "+

16 3vV3 V3 :
1 1 ,
[?—_]F85+[l+ _]f24"5]]z+11+[:]
v 3 3v3 v 3
Result:
135.0758...

135.0758... = 135 (Ramanujan taxicab number)
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Series representations:

[1—15 [[1 e \lq]{,—m,.-s +[?+ %]f—sxs +[?_ é]‘,&-‘s ” [1 . %]024;5]

]2 1 ¥ vV
0.99911 +11+[—] =11+ +
3

[Z‘t’j Res 1, 2™ r[—El - s} r[s]l]Ei
7 TRt

[D.DDI?BBGE [[-1 +e') r +(1.5 +105¢'%° +10.56*° + 1.5 )

i R—E55=_%+J; o r[— % — sJ F[S}]z]ff

j=0

a5 | o g 1
e Res 1 .2 r[———SJF[S}
oot
1 1 j 1 < 1 ; 1 ,
[_ [[1— —]{“_24'I5 +[?+ _]{'_S'IE +[?__]{.S-'5 +[1+ ]{“24'I5]
1
0.99911]2+11+[—] =
V3
© (1
[D.nu38993 255.455;‘3='5+o.111111ﬁ22*[z ]_
k
k=0

0.666667 ¢16° /2 3 27 [

s i 5 1)
v 5]
o)
oo 3 (5
o 5 1]
s [ [ s 5 5 ]
Rl
il e i
- La FH el ()

kA =
—

2.22222 ¢ \[2 i v [
k=0

0.666667 %2 3 27 [
k=0

© (1

0.6666672 L.Z . [ 2

=k

7.33333 %5\ 2 Li g% [
=0

1

2

ol X T

Fondll ST

+

+
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Joue()

0. e

00011 +11+ Nes

[DDDBEQQB 25545549“3%'::'111111\(’_2{ }k[ }k
k=0

0.666667 ¢ 1'5*5\)'_2{ { 2
{ k{ 2k
[ k{ 2k

+1.66667 7% {2 3
k

b e L Z +1.66667 545 {2 Z

oﬁﬁﬁﬁa?flﬁ\;’_z 2 k{ 1}

0.6666672 [Z %T _2.66667 55y 2"

+0.111111 5% /2. Z

k=0

545\{{_ [Z{ 1}"‘{ 1}]1 o EEEE 15\{{— [Z{ }{ }k]}

k=0

0.666667 %5 {2 [ M]ZHE [Z {Z}kA] +

) k=0
f[zw] ooz I i }k]+
o [ e e

lﬁ‘j_ [Z[ } { }k] . 96,-'5\‘!53 [é{_i}kE_E}k]]]f
v [z[ e

k=0

35

- {_é}k {_i}k B
! k!
- {_i}k{_ﬂk ~

[Z[ }{ }k]z 733333 ¢ 325\,{_ [Zw]z—?.SSSSE

]i



(((((0.9991104/16[(1-1/(3sqrt3))*e(-24/5)+(T+1/(sqrt3))*e(-8/5)+(7-
1/(sqrt3))*e™(8/5)+(1+1/(3sqrt3))*e”(24/5)]))))) 2+13+(1/(sqrt3))"3 + golden ratio”2

Input interpretation:
[u.9991m4 [[ 1 ]_24,.5 [ 1 ] it
—||1- e T T+ — e "+

16 3v3 V3 :
1 ; 1 y 1
[T— :]fg"s - [l - —_]f24"5]]z +13 + [:] +¢2
V3 3v3 v 3
# iz the golden ratio
Result:
139.6938...

139.6938... result practically equal to the rest mass of Pion meson 139.57 MeV

Series representations:
1 1 g 1 : 1 . i .
[— [[1— _]P_24'I5+[?+ :]p'g-'S_,_[?_ ,_]I“S'I5+[1+ '_]P24_.5]

1 3
D.99911T+13+[:] fg =
V3
< 8vVr°
13 +4° + +

o R :
[24_.9:' Ressz_%+_.; 2 r[—E -5 r[s}]

(-1+e') {r +(1.5 + 1059 +10.5 ¥ +1.5)

o . 1 /
:)_‘Resn_%h; 2 r[- e s] r[s}]z]f.

j=o

[D.DDITBBDE
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1 3
a.99911]2+13 +[—] +¢° =
V3
1
256.456 ¥/ + 0. 111111\/_22 [ ]—
| k=0 k
2 ]+ 1.66667 327 [ 2 Z 2+ [
k
2.22222c48-"5ﬁ22*[ ]+1ﬁﬁﬁﬁ?f“”\/_22*[
k=0
D.ﬁﬁﬁﬁﬁ?fmﬁz#[ ]+|:n 1111114-955\1_22*[
k=0 4
o 1
0.55555?@2[;2*[2 _2.66667 1552 Lzz*[
: =;:I ] i1 2
7.333337° 27 | $1 2 z]] -
d:l k
o ¢ 12 o
7.33333.55 2 LZ 27| 2 ]] +2.66667 642 LZ e
=0 k ’ =0
o 1 o 1
0.666667 ¢85 /2~ “z*[z] 2 z*[z]
] 13 . o
14;6--5\/?[‘2 | ]] +53f32-5¢53Lzz*[
k
; =Dz - Lar
3433.93 %5 /27 |§ 2 [ 2 ]
=
g [ 1 433 . g [ = 1 3
FRCN Y [ng*[z] N ng*[z]] .
=0 k =0
o 1
256.456 ¢*¥/5 2 |2 ﬂz*[z]
=27 Lk

Ve (i

[D 0038993

0.666667 % y/2 $" 2% [

ok =

Foall X TS
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1 3
5.99911]2 +13 +[—] Y
V3

25545549“5%':3111111\(’_2{ }[ ke

0.666667 « 1'5*5\)'_2{ { )
{ k{ 2k
[ k{ 2k

[D 0038993

+1.66667 32-"5-\1’_ - {_é}k {_i}k
66675 |7 3 L2l L2k
k

+1.66667 ¢4 Ei {_i}k {_ﬂk ”
(- JFc{ S,

b e L D Z

0.666667 ¢'¢+/ 2 Z
1k o1

0.666667 2 [Z u]} _2.66667 55y 2"

[Z[ }{ }k]z 733333 ¢ 325\,{_ [Zw]z—?.SSSSE

k=0 k=0

645‘{{_ [Z{ 1}k{ 1}]1 2 66667 15\{!_ [Z{ }{ }k]}

+0.111111 5% /2. Z

0.666667 %5 {2 [ M]ZHE [Z {Z}kA] +

) k=0
f[zw] r636% 2 [z[ G }k]+
343393672 [Z[ ;}1[ ;}k]3+53f“4-’5\1’5 [}:[ ;}1{!‘51};;]3+

16\{_ [Z[ } { }k] . 96,-'5ﬁg[i {_E}kE_E}k] .

k=0

956.456 o155 2\{{_ [Z[ l}k{- _l}k] H;‘f
[f.q,glﬁ \EE[E‘ {_z}k{! 2)&]]

k=0
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(((((0.9991104/16[(1-1/(3sqrt3))*e(-24/5)+(T+1/(sqrt3))*e(-8/5)+(7-
1/(sqrt3))*e”(8/5)+(1+1/(3sqrt3))*e(24/5)]))))) 2+(1/(sqrt3))*3 + golden ratio

Input interpretation:

u:n.9991m4['l L ),z45 (7, L), o5
St RN S - q e + +— |e +
3

16 V3
1 ; 1 | 1 %
[T— :]FS'IE +[l+ —,_]fzq"s]]z +[:] + ¢
v 3 3v3 v 3
# iz the golden ratio
Result:
125.6938...

125.6938... 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

Series representations:
1 1 : 1 ; 1 . 1 .
[— [[1 - _]P_24'I5 - ['?+ :]f_g"s + [?— e ] By [1 + —— ] P24'I5]
16 33 V3 V3 33

1 v
D.99911T+[:] +ih =g+ -

[D.DDI?BBDE [[- 1+¢%) Vi +(15 +10.51%° + 10,52 + 1.5, %)

— _ 1 !
LR'?-SS:_L,: Y I'[— - - s]l’[s}]z] /
j=0 = 2 /
[;13_.'5 [:): Res 1 .2°° r[— .9 sJ r[s}]z]
i 2
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|

£0.111111 %7 J_ Z ok [

ol % T P

Foall X TS

1 1 . 1y i : 1 .
e [[1 - —]{"_24'|5 +[?+ _]{“_S'IS +[?— —]08"5 +[1 ]024"5]
16 3V3 Eﬁ V3 3vV3
1
9.99911]2 +[—] o=
v3
1
[o 0038993 |256.456 ¢**/° + 0.111111 y/ 2 Zz [ ]_
| k=0 k
0.666667 % y/2 $" 2% [ 2 ] + 166667 325 [ 2 Z 2*[
k
o 1 1
2.22222%° 2 3 27| 2 ]+ 1.66667 % [ 2 Z o [z
k=0 k k
1
]
k
2

0.666667 542 3" 2 [
k=)
£

0.55555?@2@2*[2 _2.66667 1552 Lzz*[
=|:|

: g fm i1 2
7.33333 %5 2 Lzz* 2]]
k
=0

o ¢ 12 o
7.33333.55 2 LZ e : ]] +2.66667 642 LZ e
=|:|
. 112 i
0.666667 ¢85 /2~ [: 9* [ 2 ] 2
= ik k
@ 1 43 w0
4 1605 EE LZ ok [ ” ]] 463 325 53 LZ ok [

00%5 2° L 5 [
a7 (S 1
256.456 ¢*/5 g2 Lﬂz*[g]

]] +63¢545 (2" L o

=
o

=0
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=0

b=
—




5.99911]2 4%]3 -
_Lfl
[D.nu38993 255.45&“855+|:|.111111\EZ{—2 }kE 2 -
k=0
k
0.666667 ¢ 1'5;5\{!_2{ { }k 16655?f32"5\l’5i{_§} {_é}k ~
. k=0 k!
ey o (3
2.222224-43-’5\/52 3, -2 +1'5555?‘“64"'5\EZ =k

0.666667 ¢ 16\/—2{ k{ ) (2 k{ ki,

0.666667 /2 [Z %]} _2.66667 %52
[z[‘ i }k]2+?33333 s 7 [Z{—éb’;g—;}k]}_

k=0 k=0

7.33333 545 2 [Z{ il 1}]2 2666670y 2"
[z[_ e }]2 s 65666795 Y7 [z{ }k[}]’

w5t il ] r[ AT

. 100 435\1{_ [Z{ }k[ E}k] 5

k=0

+0.111111 ‘-"'5*5\/_2

__l}k
63 3213 \{"Eg 2

3

53‘“54..-5\1{— Z{ _}{ }k

k=0

14‘,15\{{53 [é {_E}k{!_i}k] .
{

o5 (7 [i [—i}‘; g—iﬁk ] 256 456 6% 47" [i [—il’; 3 m
[f4sl.'5 \/53 [i {_El}k{!_il}k] ]
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sqrt729% 1/2((((((((0.9991104/16[(1-1/(3sqrt3))*e (-24/5)+(7+1/(sqrt3))*e (-8/5)+(7-
1/(sqrt3))*e (8/5)+H(1+1/(3sqrt3))*e (24/5)])))) 2 +4 + (1/(sqrt3))*2)))-2

where 729 = 9° (see Ramanujan cubes)

Input interpretation:

729 =
(52 (- )b )+ 5]
) a1 ])-2
Result:
1728.925...
1728.925...

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)

Series representations:

: : 1 - 1 ;
— 4 729 [[— 0.99911[[1___]f—24,.5+[?+:]1u_8.,5+
. 16 3v3 /3
1 ; 1 : 1
[T_T]PS"5+[1+—]f‘24"5]]2+4+[t]2]_2=
V3 343 V3
y 1

1

e 242 33:”:02*[3\

: 8/5 1 .
-2+§1,f?23 4 +0.0038993 |7 |7 - ks _ .

— ;
V2 Lk:ﬂz [2]
ke
7+ 1
1 uzrrﬂz-klg
245
e 1+ i F
e 1 o815
3v2 L:’ﬂjz-k[z]
k
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V7 (5 - )
-4 720 [| — 099911 ([1- —— e +|7+
2 16 3T

1
2

[1 + %]czqﬁ]]z +4 + %

_1_]"{_1_
85 1 392 Lo k! I
4 +0.0038993 |« |7 - (1F( + o
LY Ly o
a3l 7ok
EZJ::D k!
1
7+ II—I—T'({ T
£ : (1 (-] EE
w12l 7ok
3v2 Zk:ﬂ k!
1 { E} {__}k
{_lﬁ_L] 2 J.:Z i
2 5w 7o) Tl =0
V2 [Zk:ﬂ k! J
1 1 | 1 ;
729 H— 0.99911 [[1 = —]f'”-"-‘ +[?+ —]fs-'s +
16 343 V3
1 ; 1 ; 1
[?— —]fs"s +[1 + —]024"5”2 +4+[—Jz]—2 -
V3 3v3 v3
1 S'S 1
-2+ -2 |4+0.0038993 |7 |7 - -
2 o e ¢—11"‘{—E:Ik':3—z.31kz,;,""‘
%o Zk:ﬂ k!
1_ 1
=1 (- ] (3-2g ) 5%
g\ll'_hkd:l . kl
F =+
L2405
24/5 1
F 1+ Jk{ 1] .
(=15 | -5 L B-=ar =
oo T ok
3V 20 Zk:ﬂ ke
7+ !
1 (-1), -z ip*
EEEL:I i Ekk!
F T
Q85
1 @ (-1F (-7), (729 - 20) 55
k!

k!

g Zf{, 1—1;"{—15]k-:3-z.;.f‘z.;.""]z ¥on

tor not ((zgeR and —e= < zg = 0))
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(((((((0.9991104/16[(1-1/(35qrt3))*eN(-24/5)+H(T+1/(sqrt3))*e(-8/5)+(7-
1/(sqrt3))*e (8/5)+H(1+1/(3sqrt3))*e (24/5)))))))" 1/5

Input interpretation:

|
0. 1104 1 ; 1 ; 1 ; 1 .
5|| —999 [[l - —_]P-24'|5 - [?+ —] g It [?— o~ ]fs"s + [l - —_]f24"5]
\ 16 243 343

Result:
1.6192030...

1.6192030... result that is a good approximation to the value of the golden ratio
1,618033988749...

Now, we have that:

Vin(p) = % [(2 — 18 3) e (G+ 30\/5) i (5.23)
+(6- 30\/3) 2015 4 (2 +18V3) eﬂ*‘f"t'] . (5.24)

Weputforo>0 ¢=4and forA>0 A=0.9991104, an obtain:

0.9991104/16[(2-18(sqrt3))*e”(-24/5)+(6+30(sqrt3))*e”(-8/5)+(6-
30(sqrt3))*e™(8/5)+(2+18(sqrt3))*e”(24/5)]

Input interpretation:

0.9991104

16
{[2 -18 ""-"I'E] e XM 4 ['5 +30 'u'I'E] ey [5 - 30 ‘-;'I?] e 4 [2 + 18 N'I'E] F24'II5]

Result:
238.2350...

238.235...
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Series representations:

55 (218 9) 7 o230.3) > 5-20VT) > o1043) )

[D.124889 (1.+ fl’f‘-"'-‘f +

(- 10E) = 00 ) 520 210 ) )

099911 = —

(-1.124 +1.87333 ¢'%° - 1.87333..7° + 1.124 ﬁ*-"'—‘N'E 32 [
k=0

P ba

0.99911 = —

[D.124889 (1. + %) 4

1
(-1.124+ 1.87333 %% - 1.87333¢™%% + 1.124.4%) 2 §
k=0

k!

[_El}k[_ﬁl}k]

1_15 [[2 1 "E] ik ['5 +30 'E] oy [6 ~30 wE] W [2 +18 E] .?24,.-5]
s [D.124889 [ eV A

(-0.562 +0.936666 ¢'®° —0.936666 «™° +0.562 %)

o s 1
Z‘Ress=_l+;2 F(—E—s]r[ﬂ
i=0 ?

0.99911 =

1/2%(((0.9991104/16[(2-18(sqrt3))*e (-24/5)+(6+30(sqrt3))*e(-8/5)+(6-
30(sqrt3))*e(8/5)+H(2+18(sqrt3))*e (24/5)])))+ 1 1+8-Pi

Input interpretation:
1 [ﬂ.9991m4 [[2 i 1‘@] 2405 [5 o _‘E] 85,

2 16 -
[E—BCHI 3 ]ﬁ-"‘-‘ +[2+ 18ﬁ]f24-"5]]+ 11+8 —x

Result:

134.9759. .

134.9759... = 135 (Ramanujan taxicab number) and practically equal to the rest mass
of Pion meson 134.9766 MeV
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Series representations:

0.99911((2-18V3)e ¥ +(6+30V3 |5 +(6-30V3)¥° +(24 183 ) 245
16 2
+11+8-nr=
0.0624444 0.187333 o5 sars
19 + e - y +0.187333 "7 +0.0624444 o~ _ 7 4
[ E -’
1
(-0.562 +0.936666 %5 — 0.936666 £/ + 0.562 ¢**/%)V2 T 27 [ 2 ]
k
o245
0.99911((2-18V3 )e 2% +(6+30V3 )™ +(6-30V3 ) +(2+18V3 )7
16 2
+11+B-n=
0.0624444 0.187333 - sals
19 + ai5 - my +0.187333 "7 +0.0624444 o~ — 7 +
[ E’
: . : L¥ (-
(-0.562 +0.936666 ¢'%% - 0.936666 ¢**/* +0.562 ¢*°|V2 51 Hﬁ
245
0.99911((2-18V3)e 2% +(6+30V3 ) e +(6-30V3 )™ +(2+18V3) )
: 16 2
+11+8-r= ,
-0 I ey

[0.0524444 +0.187333 %% + 0.187333 ¥ + 0.0624444 ¢*5 4 245 (19 m)

Y +(-0.281+0.468333 %% ~ 0.468333 ¢*¥7 + 0.281 ¢*7)

i 1
)_‘Resh_%ﬂ. 2 r(_i - s]r[s}

1/2%(((0.9991104/16[(2-18(sqrt3))*e(-24/5)+(6+30(sqrt3))*e(-8/5)+(6-
30(sqrt3))*e(8/5)+(2+18(sqrt3))*e*(24/5)])))+8-Pi+golden ratio

Input interpretation:

%(D.ngﬁllﬂil- [[ —18\!_] 245 [5_'_30\('_] -85
[ﬁ—BD'\'{E]fS"IS+[2+18\E]f24"l5n+8—}1'+¢

# iz the golden ratio
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Result:
125.5939...

125.5939... 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

Series representations:

0.99911((2-18V3)e 2% +(6+30V3 ) e +(6-30V3 )™ +(2+18V3) )
16 - 2
+B8 -+ =
0.0624444 0.187333 - 4l
8+ e - rr +0.187333 ™7 +0.00624444 777 4+ - +
[ g
1
(-0.562 +0.936666 %5 — 0.936666 £/ + 0.562 ¢**/%)V2 T 27 [ 2 ]
k
o245
0.99911((2-18V3)e 25 +(6+30V3 ) e +(6-30V3 )™ +(2+18V3) 25
16 - 2
+B T+ =
0.0624444 0.187333 a5 sals
8+ il - e +0.187333 "7 +0.0624444 2~ 4 b — i +
[ [ A Tk
1
(-0.562 +0.936666 ' - 0.936666 ¢**/° +0.562 ¢*°)v2 gy 22k 5 ‘
2415
0.99911((2-18V3)e 2% +(6+30V3 ) e +(6-30V3 )™ +(2+18V3) )
16 2

+B8-m+p=

R [[G.D524444 +0.187333 ¢'%5 £ 0.187333 545 + 0.0624444 ¥
[ B m

R i —}T}} \j: -

[—D.EEI +0.468333 ¢'%° _ 0.468333 ¢°%° + 0.281 e“sf"-‘}

o 1
ZRES_ 1, r(———s]r[s}
=. 2 2
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1/2%(((0.9991104/16[(2-18(sqrt3))*e(-24/5)+(6+30(sqrt3)) *e(-8/5)+(6-
30(sqrt3))*e™N(8/5)+(2+18(sqrt3))*e”(24/5)])))+11-e+1/golden ratio

Input interpretation:

:_; [G.99911D4 [[2 i '.E]e'z“-"‘-‘ ’ [5 o \E]f-sss i

16
[5 30 aﬁ]ﬁ"'—‘ + [2 +18v 3 ]f24-"5]] g
é

# iz the golden ratio

Result:
128.0173...

128.0173...

Series representations:

0.99911((2-18V3)e ¥ +(6+30V3 |5 +(6-30V3)¥° +(24 183 ) 245
16 2
+1l-e+- =
0.0624444 0.187333 - s T
11+ . - : -e+0.187333 "7 +0.0024444 7 4 — 4
o245 85 U
g
., 27%(-0.562+0.936666 ¢'®° - 0.936666 > +0.562 1-43-"5}[ 2 ]f
k
>_4 2405
k=0 g
0.99911((2-18V3)e %5 +(6+30V3 }e¥5 +(6-30V3 )% +(2+18V3 )25
16 2
+1l-e+- =
0.0624444 0.187333 - o |
11 + —rF - — —e+0.187333 "7 + 0.0624444 ; -
g [

(-0.562 + 0.936666 % — 0.936666 ¢2/7 + 0.562 ¢*/%)V2 £

24/5

[
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0.99911((2-18V3 ) 23 +(6 +30V3 ) e +(6-30V3 )" +(2 + 18 V3 ) £2*7)
16 2

+11-&+ ; =

0.0624444 0.187333
o {,24,-'5 i IluEI,-'S
1 1 . : :
T ~0.562 + 0.936666 e'® -0.936666 ¢ +0.562¢*'°)

—e+0.187333 %% 4 0.0624444 25 |

'
— & D (-3) B-z0) 5"

Vo ki

k=0

Sqrt729% 1/2*(((1/2*(((0.9991104/16[(2-18(sqrt3))*e(-24/5)+(6+30(sqrt3)) *e(-
8/5)+(6-30(sqrt3))*e(8/5)+(2+18(sqrt3))*e”(24/5)])))+1 1-e+1/golden ratio)))+4/5

Input interpretation:

m 1 [i [0.99911134 [[2 B IE\G] o245 [5 +30 1,"?]{8"'5 A

2.2 16

[5 -30 *u'llg] e & [2 +18 1.;"?];4"'5]}+ 11 -¢+ i}+ g

# iz the golden ratio

Result:
1729.033...

1729.033...

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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Series representations:

}Jﬁ(g—ogggll[[z 18V3 )¢ 2% +(6+30 /3 )"

2 6 =
[5—3'3'\"5]4'8“5+[2+18ﬁ]e2“-"5]+11-“i

L)
0.281 [2.84598 e2M3 5 +1.77936 2% | 728 Z 7287* [

k=0

245 4

Dllllll.pﬁz?zs [ ]+0333333¢=165¢HZ?28 [E
195?3¢=245¢ﬁl?28 [ ] 1??935595‘;:52?28 [
0.333333 £*2° .w’ﬁ Z 7287* [ ]+
Dllllllﬁ“.pﬁi?%"‘[ ]

s|V2 V728 Z 22*1'3“2 91*2[5][5 ]]+

kep =0 ko =0 kl

|+
1
2
k

|-

ol X RN TS - X T

1.66667 ¢'%° ¢/ 2 /728 i i sk 1*2[

1
2
k1=|:|k2=|:| ki
1

"

1.66667 ¢35 ¢/ 2 [ 728 Z 224:1-3:“ 914“[

k1=ﬂk2=|:|

[ ] 1 1
48/5 2 798 - E_kl —Ekz gl—kE [ = o
sv2y728 3 Y jf

2
ey =0k =0 k1

—
L
—_—
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729 (%0.99911[[2 ~18/3 )¢ + (643043 )¢+

2
[5—3(]-\{"5]08"'5+[2+18\]’5]024"5]+11—f+£J+g=
o (ol ()
0.281 2.8459834-“5¢+1.??935e24f5\/ﬁZLH N

k!
k
{_Els {_El}k

0.111111 ¢+ 728 i —_——
k=0

,f24'l 5 & i

k!

ol 6 el
0.333333 16 4/ 728 i M 5
k=0

k!

k
19.573 ¢**% ¢/ 728 i 7s) 32k .
k=0

k!

B
1.77936 &> ¢4/ 728 3" M +
k=0

k!
13
0.333333 225 g4/ 728 i {—_;13 {_51}“ +
. k=0 k!
{_Els B {_El}k

i)
0.111111 % ¢4/ 728 " ———== —
k=0

ke

A R e R {“l}f]
.

R 2

ky 0k =0

1.66667 £19° g4/ 2 |/ 728

o o DRz zRSk gk (1) (1)

o LAtk gtk grka (1) (L1)

SEREZINDY :

kqlky!
k]_:ﬂkz:ﬂ 1 2

Jeqlhey !

_1.66667 ¢32/3

k]_:ﬂkz:l:l

o U2 RSk gk (1) (L)

‘“48';5'1’\({5\/% i Z

kqtko!
k1=ﬂk2=ﬂ 1 2
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729 (Ln_gggll [[2 - 18 \EJ (245 +{5 .30 \E] T

216

[5-3&&%855+[2+18ﬁ]f“-"5]+11—f+i}rg -

1 ; 2 ; =
0.8 [‘«2“-% n +0.3125¢**% x Y Res_ 1, 728~ r[_
i 2

f24-'5¢\'.f_2
1
0.0195139 ¢ LRES 1,728 r[ - sJF[5}+

= s]r[5}+

B |

0.0585416 '8 M’_ZRES _1+,.?28‘5r(—
1.'

—s]r[5}+

B =

3.4375 24*5¢J_2Res Ay ?za‘sr(— —s]r[s}—

B =

1
0.3125 &3 Res_ 1, 7287 r(-— —s]r[s +
'I;V{_ Z —;—h‘ 9 )

1
0.0585416 fgz-%ﬁ ZRES 1., 7287 r(—— —s]r[5}+
e 5_—2+_, 2
. = 1
0.0195139 ¢*/% ¢y/r S Res_ 1 728" r(—ﬁ —s]r[s}—D.D8?8124¢
: g
=0 #,
Z Z Res 1. 2°Tr|-—--s|lis)||Res. 1 . 7287°TI|-—= —s|[(s)|+
E==Z4]7 2 E=="4)n 2
j1=0jz=0 : :
0. 14&354¢=16"5 &
—5 1 =5 1
Z Z [Res B % r[———:}r[s}][Res _1,, 728 r[—— —er[s}]—
=31 2 s=-5+i2 2
.11=D.12=D =
1
32/3 -5 ST
0.146354 ¢ Z Z‘ [Res Ly 2 r(—z s]rm]
=|:|
1 :
[RESS__l__P. 728 r[—a = 5]F[s}]+D.DE?8124¢=4E"5 b
—Lijy
i e
Z Z[Res A LT F[———s]r[s}][Res _1,. 728 F[—— —s]r[s}]
=— +_.1 2 5_—2+_.2 2
J1=DJ2

Now, we have that:

: 2 f 3p
- . sinh® | 5=

Wwalye) = Ala cocha (l) 1+ b rs(
5 cosh3 (

oz

)
)
B a—b—+ (a+ b)cosh (%) )

2 cosh3 ( }

l'_>!|.€";;.
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Weputforo>0 o=4and forA>0 A=0.9991104, and a=138,b =135 and
obtain:

((138-135+(138+135) cosh(24/5))) / ((2 cosh™(2/3)(12/5)))

Input:
138 — 135 +(138 + 135) ccsh[?}

2 cush‘?-"g{%}

cosh(x) is the hyperbolic cosine function

Exact result:
3+273 cash[?}

2 cashz-"g[%}

Decimal approximation:
2644.031410843619594106656897494426919135475769955533719560...

2644.03141084...

Alternate forms:
3 {1 +01 cnsh[? ”

2 cushz-"g[l—;}

5
+
2 cc:shz-"g[l—sz} 2 mshz_.'z[l_:

3 273 cnsh[‘“}
}

3(91+2624% 1 91 £%19)

2 3‘,? o 16/5 [l 1 I“24_-'5}2_-'3

Alternative representations:
138 - 135 +(138 + 135) cosh(<*) 3 +273 cos( =)

2 cnshz-"g[ls—z} - 2 ccsz-"g[%}

138 — 135 + (138 + 135) ccsh[?} 3+ 273 cas[— %

2 cnshz-"g[%} 2 cnsz-"g[— %]
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138 - 135 +(138 + 135) cash[?} -
2 cosh?3( 2 - £
[ 5 } 2 im_
e 121

Series representations:

L
Ll
138 - 135 + (138 + 135) cosh( 22) . [1 +91 X0 i

— m I,'g
oa 25 J
2 [Zk:ﬂ 2k ]Z

2 ccshz-'?[ls—z}

(12015, AT nlll
138 - 135 +(138 + 135}cush[§} k=0 k!
2 cosh®*(3) 4§? Fﬁmq%qau%ﬂmrﬂ
k=0 k!

138 -135+(138 + 135) cosh( ") 3(1+911(T)+ 182 5, Lak( 7))

2 ccshz"lg[%} ) E{I':'[%}J“E Z?:lfz“{%}}zlrg

Integral representations:

E
-
138 - 135 + (138 + 135) cosh(2%) 3[“911%_:: Smh[“ﬂ”]
2 cosh?3( 2 - 12 /3
cos {5 ) z[j.uf sinh(t)dt
2

138 - 135 +(138 + 135) cnsh[?} 6 {115 +546 Llsinh{z“?‘}dr}

2 cosh?®?(Z) V5 (5412 [sinh(22¢)ae

138 - 135 + (138 + 135) cash[?}

2 cnsh‘?-"g[%}

. 3625 s)+4s . d44 /(25 s)+s
3{/—1 teyE "~ ds [Ezvr +01 [retv e " s

=i ca4y Vs —i a4y N

fol
27 Y [y S g

=i oa+y uu?
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((138-135+(138+135) cosh(24/5))) / ((2 cosh™(2/3)(12/5))) + golden ratio

Input:
138 - 135 + (138 + 135) cnsh[?}

2 cashz-"g{lb_—z}

+

coshix) is the hyperbolic cosine function

# iz the golden ratio

Exact result:
3+273 cash[ﬁ}

5
2 cnshz-"g[%}

&+
Decimal approximation:
2645.649444832360488054861484328792557253196079135339482422. .

2645.649444832... result practically equal to the rest mass of charmed Xi baryon
2645.9

Alternate forms:
24

1 V5 3 273 cnsh[?}

=]

-+ — 4 +
2 2 2 cashz-"g[g} 2 coshz-"g[l
5

5
3+ t:nzzls}'lz-"3[E } +V5 cc:shz-"g[E} +273 cnsh[a}
5 5 5

2 coshz-"g[llj—z}

8/5 [ 3 273 273 :-34-"5J
e =+ -

Alternative representations:

138 - 135 +(138 + 135) cash[?} 3+273 cas[%

. q tg =g+ , =

Zcushz-'B[Ej 2(:052-'3[&]

5 3

138 — 135 +(138 + 135) cosh[?} 3+273 cos[— %
e +d=¢+ , 2
2 cnshz-'g[E] 7 msz,z[_ E}

3 5
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138 - 135 + (138 + 135) cosh( 2} sec( 224
. =gy ————
2 cnshz-'g[z} 1 &
5 2 su:{ﬁ'|

Series representations:
138 - 135 +(138 + 135) cosh{?}

5 +¢ =
2 cushz-'g[ls—z}
{m 2/3 {i]k 2/3 #ﬂ]&
3+[Ekm=n ]ﬁsﬁ] + E[Ekmﬂ [2k)! ] +273 Lo [2k)

144 \2/3
2 Z“’ Las '
k=0 (2k)!

138 — 135 +(138 + 135) cush{?}

2 cashz-"g[%}

+if =

[

[3 +2?3fg[25j]+[fg(15—2]+ zéfzk(g]]m +4B [f.;(?}u 22@(%]]& ¥
s46 505 e ol 2) -2 S )] |

k=1
138 - 135 + (138 + 135) cosh( %) o (=i cas["‘—” ~izg)( 2 —z.;.}k .
2/3(12 4= 3+Z : ko : *
2 cosh® [?} L=0 3

e e i e A

o k!

k
5773 i [—1]|Ic cns[k?" —12.'.;.}{2?4 —z.;.} /
k=0

o (=i ccs{k?" —12.1;.}{% —z.;.}k

2|2 %

k=0

k! /

3

56



Integral representations
138 - 135 + (138 + 135) cosh( 2
i
/ 24

[

2 cushz-"g[g}
5
12 /3 12 3 24
mnh[t}dt]z +v5 [JHE smh[t}dt]z +273 [, 7 sinhit)dt
2

r-JEu_Il

12 /3
2 [J‘j smh[t}d’t]z
2

138 - 135 + (138 + 135) cosh( )
. = 44 =
13
[1380 5”+5[5+1zj smh[ ].-,n]z +5\r'_[5+1zj smh[ J ]Z 3
2 J
t

2 cc:shz-'g[l:}
smh[ J ];[ID [5+12] smh( StJ ]23]

6552 5-° [
Jo
138 - 135 +(138 + 135) cosh[*?:}
. +é=
2 cnshz-'g[g}
5
36/{25 5)+s 36125545
j;mﬁrf‘ a5 +2\/—jlw+rf‘ ds +
=i ca+y \lr_ =i ooy
(- PEBI‘ESSJH
HJ AlbASaR e
"q =i sa+y v"_s_

36/(25 s)+s
ds+273x2%3 3
36/{25 5)45
d’.s] ol

[5122';3\(';_15"‘ =
2B L’Z’iﬁ”

j,‘. o 144125 5:|+5
L]

=i a4y

i oty @

1

(((1/3((138-135+(138+135) cosh(24/5))) / ((2 cosh(2/3)(12/5))))))-76+7-34%1/10"2

_76+7-34
10°

coshix) is the hyperbolic cosine function

Input:
| 138-135+(138 +135)cosh(%)
2 cnshz-"g[g}
5

3

Exact result:
24
3+273 cush[?} . 3467
50

3 cnshz-"g[%}
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Decimal approximation:
812.0038036145398647022189658314756397118252566518445731867...

812.0038036145... = 812 (Ramanujan taxicab number)

Alternate forms:
_25 + 3467 cnshz-"g[%}— 2275 cash[z?“}

50 cashz-"g[l—;}

3467 1 91 cnsh[?}
- - -
20 2 ccshz-"g[g} 2 cc:shz-"g[g}
5 5

o1 cnsh[z?“' 3467 ccshz-'?[% } - 25

2 cc:shz-"g[%} 50 cushz-"g[%}

Alternative representations:

138 — 135 +(138 + 135) cash[?} 34 34 3+273 cas[%
i, [, At ST P
2/3 E | 2 2 2/3 E
{2 cosh [5 ”3 10 10 3[2 cos [ : ”
138 - 135 +(138 + 135) cosh[?} 34 34 3+273 cos[— ‘Z“T‘
, _ s N, M GO Y ke . L
[2 u::u::shz-'3[E ” 3 102 102 3 [2 cusz-'g‘[— 1zi ”
3 5
24 3 + 213 :
138 - 135 + (138 + 135) cosh( 2} 34 34 o] 251
2/3{ 12 : =l ot L e 5.?
[Et:c:sh- [?”3 10 10 3[2[ 2 ]Z ]
Series representations:
138 — 135 + (138 + 135}cash[ﬁ} 34
— 7647 - — =
[2 cnshz-'g[l—sz”ii 10
(Lt \203 (2D
i b L 257 s Ll L a5 5
25 + 345?[Em 23 ] 227555 - o

e I:m 3
gl 25 !
50 [Zk:ﬂ [2&) ]z
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138 - 135 + (138 + 135) cosh[?}

[2 cashz-"g[l—sz ” 3

~25 - 2275 Io( %) + 3467 (Io (2 ) + 2 5, L[ )]

34
e, Rt

102

- 4550 B, L)

50(a( ) +2 2, x(S)

138 - 135 +(138 + 135) cosh( ) 34
. ~76+7- — =
[2 cashz-'g[l—sz ” 3 10
l:—d'flkccrs{ H—I:AJHE—ZD:{( i l:—d']kEDSd H—fzc,:l{ﬁ—znr
_25+345?[z;;c, WA ~2275 %%, TR
{-if cu:-s{ _—J:ZDH %_ZDT’( /3
Zk:ﬂ k!
Integral representations:
138 - 135 + (138 + 135) cosh( ) 4
2 coshz-"g[l—:}}a 102
12 /3 24
-25 + 3467 [J‘MS sinh[t}d’t]z - 2275 [, sinh(t) dt
2 2
_ - 5
50 [Lj smh[t}d’t]z
2
138 - 135 +(138 + 135) cash{ﬁ}
5 A
[2 cc:shz-"g[l—;” 3 10°
2/3 "1 12t 2/3 2/3 (1. 241
2300 5% -345?[5 +12 [ smh[ - Jdt]"" +10920 523 [ smh{ : | at
1 E 213
50(5+12 ['sinh( =*)at)
138 - 135 +(138 + 135) cosh( ) 34
[2 |::|::s}12-"3[E ” 3 104
5
236/{25 5)4s5 26/{255)4s
5012”\!'_ -zj”“” ds -5934@’_1‘“”‘“ ds +
=i pa4y \,'I'j_ =i o4y
" oot 36/{25 5)+s iy @ LAHI2T sk
2275 22*35/—11 PR j TR f,*’
ety s ety Vs
36/{25 545
[mn:n\l’_]mw ds| fory >0
=i oa+y

sinh{x) is the hyperbolic sine function
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(((138-135+(138+135) cosh(24/5))) / (2 cosh*(2/3)(12/5))))-843-76+4

Input:
138 — 135 +(138 + 135) cnsh[?}

_B43_764+4
2 cushz-"g[%}

Exact result:

g 273 ccsh[?}

2 cnshz-"g[%}

-915

Decimal approximation:

cosh(x) is the hyperbolic cosine function

1729.031410843619594106656897404426019135475769955533719560...

1729.031410843...

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)

Alternate forms:

273 cnsh[2—4]
. 5
2 cosh? E[E}
5

-015 +
2 cosh? 3[?2

3 [- 1+610 cashz-'?[%}_ 01 cgsh[z?“ H

2 cnsh‘?-"g[%}

2?3cash[ ) B[EIDcashzg[;z 1;

29
5
123
5

2 cosh? 3[ j 2 cosh? 3[?2]
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Alternative representations:

138 - 135 +(138 + 135) cosh[ﬁ} 34273 ms{&
: ~843-76+4 = -915 + — 2
2 cnshz-'g[g} 2 msz,g[ﬁ}
5 5
138 - 135 +(138 + 135) cosh[ﬁ} 349273 .m{_ 24i
, S _843-76+4=-915+ : 3
2 cnshz-'g[g} 9 CUSE,E[_ E}
-] 5
3 g4 273
138 - 135+[138+135}cash[_} ﬂm]
i —843—?6+4=—915+—I
2 cushz-'g[ls—z} . : ]z,-g
[y

Series representations:
138 - 135 + (138 + 135) cosh( 2

2 cnshz-"g[ 12}

~B43-76+4 =

5'.'-"!5:[’(

3[_1+51D[Ek=ﬂ .'2k1'] =gk Ek=ﬂ [2k)!

o &

138 — 135 +(138 + 135) cash[ﬁ}

—843-76+4 =

ECDshz-"g[ls—z}
(1013 0ol 2 30 ) 162 22 )
12
5

2(1o(5)+ 2 2y Tkl 5 )]

138 - 135 +(138 + 135) cosh[ﬁ}
2 cnshz-"g[g}
5

=iy col _—J 12— Rl _4']k|:|:| ﬂ_; E_
3[—1+|51|:|[EE:'=D‘ 54 klzc'” 5 ZDT&] _glzz:;n‘ S'J'..'E klz':']{ 5 z':':rk

~843-76+4 =

n:—u;lkcns{——u '||:—— '[k
[Zk:ﬂ k! - ]Z
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Integral representations:
138 - 135 + (138 + 135) cosh( )

2 cashz-"g[%}

[1+51D[J’1

~843-76 +4 =

24

Ik 24
smh[t}dt]z -91].; smh[t}dt]
2

[2%)

r-JEml

12 /3
2 [J‘j sinh[th!’t]z
2

138 - 135 +(138 + 135) cash[?}
2 coshz-"g‘[%}
3(230 - 5%°-1525(5+ 12 j;lsinh[l*:—f}dtf-'? +1002 . 523 Llsinh[m?r}dt}

~843-76 +4 =

5(5+12 sinh[l‘;—f}.-;tf"g

138 - 135 +(138 + 135) cush[?}

2 ccshz-"g[%}

~843-76+4 =

36/{25 5)+s 36/(25 5)4s

[3[21223\'/_ ’-;J'm” ——as -1220«;’_1'“” ds +

—i sa+y —i sa+y
/
/

| , 36/(25 sh4s i 144 /{25 s)+s

f ooty gm T em iw+y e
91 22-33(-11 Td‘sj L ds
‘lq =i a4y vVog =i a4y 1..l"5_

3625 5)+s
i ooty @
[41..' J ds] for

—i o4y

(((138-135+(138+135) cosh(24/5))) / ((2 cosh™(2/3)(12/5))))-(2452.9-1535)

where 2452.9 and 1535 are the rest mass of the charmed Sigma baryon and Xi
baryon

Input interpretation:
138 - 135 + (138 + 135) cosh( )

2 cash‘?-"g[%}

—-(2452.9 - 1535)

coshix) is the hyperbolic cosine function
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Result:
1726.13...

1726.13... result very near to the mass of candidate glueball f(1710) meson.

Alternative representations:

138 - 135 +(138 + 135}cosh[ﬁ} 3+273 cas[@
, ~(2452.9 - 1535) = -917.9 + -
2 cnshz-'g[g} 2 msz_.'s[g}
5 3
138 — 135 +(138 + 135) cash[ﬁ} 3+273 cas[— Lo
—(2452.9 - 1535) = -917.9 + 2
2 cnshz-"g[g} 2 cc:sz-"g[— E}
5 5
3+ 273
138 - 135 + (138 + 135) cosh( 2 e 224
3 _(2452.9 - 1535) = -917.9+ ——— > —
2 cushz"lg[%} 2 1 ]Z"3
(==

5 !

Series representations:
138 - 135 +(138 + 135) cash[ﬁ}

: ~(2452.9 - 1535) =
2 ccshz-'B[ls—z}

I:m'r’c 2(3 l:ﬂ'r’(
o o 25/ i 1 25 7
217.9 [ 0.00163416 + [Ekﬂ:u 2k} ] 0.148709 X7, k)

a3 . -
Zw l: 25 !
k=0 [2&)

138 - 135 +(138 + 135) cash[ﬁ}

5 —2452.9 - 1535} =
2 cnshz-'g{g}
= '3
k ikm 1 (12 L3Ry
« (—i) cosh(== +z (= - =0
-|917.9|-0.00163416 + L [2 }[5 ) _

k!
k=0
o (—i) cnsh[”‘—” +z.;.}[2—4 —z.;.}k ;
0.148?139%3 = = 2 /

= (—i) ccsh["’;” +z|:,}[% —z.;.}k /3

k!

k=0
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138 - 135 + (138 + 135) cosh[?}

2 cnshz-"g[ls—z}

—(2452.9 - 1535) =

{12 imyl42k
.. ==

1
136.5|-6.72454 ¢ Z o R S
(1+2ky

Zk-ﬂ (142 k)t

2_; :Il +2 k
k=0

. [E_‘”}“‘?k . [E_‘”}“‘?k . [E_;'_H}HEJ:
=\ 5 2
00109893 ’Z (1+2k)! é (1+2k)! I??: (1+2k)!

Integral representations:
138 - 135 + (138 + 135) cosh( 2}

2 cashz-"g[%}

—(2452.9 - 1535) =

12 24

12 i3 24
917.9 [—G.D[315341t': +[ju'-§ smh[t}d’t]z - 0.148709 [, sinh(t) dt
2 2

3
I smh[t}d’t]z

—

”Em|;

138 - 135 + (138 + 135) cash{%}

2 cashz-"g[;—z}

—(2452.9 - 1535) =

36/{25 5)+5 \,I'_ e 26/{25 5)45
1.5|-611. 933(]”“ ds+1.5874r 3 _”J”“’*““_ds .
—i ooty L =i pa+y \."'j_
iy 144/(25 5)+5 i 36/(25 5)+s
72.2267 JIWr“u—ds \/: 3 Ejlwﬂf—ds /
dety Vs V in Jiww vy /
i ooy f36,-'-:255:|+5
Vo [ ) o0
=i ooty \'I'?
From
& e cosh? (%)
V‘[,-—'b(”‘} = /"\ il Sil‘lhE (T) + 52—3
o sinh? (T’O)

e
f S

—a+b+ (a+b) Ci}bh(
(5.33)

. g 1)
2sinh3 %’i)
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We obtain:
foro>0 ¢o=4and forA>0 A=0.9991104, and a =138, b = 135 and obtain:
((-138+135+(138+135) cosh(24/5))) / ((2 sinh"(2/3)(12/5)))

Input:
~138 + 135 +(138 + 135) cash[?}

2 sinh®’? [1—; }

cosh(x) is the hyperbolic cosine function

sinhix) is the hyperbolic sine function

Exact result:
273 cush{? } =

2 sinhz-"g[%}

Decimal approximation:
2672.237998872641217733820876740236691949476671178658401997...

2672.23799887...

Alternate forms:
3 [91 cnsh[%}— 1}

2 sinh?®? [%}

3
2 sinhz-"g[llj—z}

273 t:l::sh[E
5
2 sinhz-"z‘[E
5

)
)

3(91 2625 + 91 £4%)

9 3o 165 [ g2H5 _ 1}2_-'3

Alternative representations:

~138 +135+(138+135) msh[?' ~34+273 cas[%
b 2131127 = 1 ~13) ! 213
2sinh [5] 2[5 (e 12'5+¢=12'5}}
~138+135+(138 + 1351cash[?' -3+273 cas[-%'
inhe 312 - 1 -12/ /5123
2 sinh [5] 2[5 (—e 12-5+¢=12-5}}
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~138 + 135 +(138 + 135) cash{?} KR, W0 ccs[— %

2 2(icos(3 + 1)

Series representations:

2
ht e L3
~138 + 135 + (138 + 135) cosh(2* 3[ 1+91 50 Tony
. 2/3(1z2 - 121+2k
2 sinh [5} 2[ S | ]Z
k=0 (142 k]!
{2__j_n]1+2k
LA 5 i
_138+135+[138+135}c05h{?} 3‘[”913H (1e2k)! ]

k=0 {142k}

2 Sinhzln?{l_:} [ {12-'1+2k]2 '3

II[E?GTk ‘ 12 :JT-IEk
L4 E
~138 + 135 + (138 + 135) cosh( 2 a1 [ 1+91 30 0 ]'.q Ziso 2k

Esinhz,-'z{l_:} S 12 :J'r-[Ek

Z Zk:ﬂ 12Kk

Integral representations:

~138 + 135 + (138 + 135) cosh( %) 3 {/g (75 +364 ['sinh( = | at)

2 sinh‘?-"g[l—:} a E{LICDSh[lzr}Jt}zlg
’ 24
_138+135+[138+135}cnsh{?} oo B [ 1+91JL2.1 sinh(t)dt
2 sinhz-"g[l—:} 4{£1c05h[12r}4t}2'3

-138 + 135 +(138 + 135) cnsh{?}
2 sinhz-"g[g}
5

d44/(25 s)+s
i 2 5% 3[2»!_ P ) Lt st .:f.s]
=1 Da+y \"IS

— |'..| [#]
8 V";[J'D'lccsh[lzr}dt}zlg
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((-138+135+(138+135) cosh(24/5))) / (2 sinh(2/3)(12/5))) + 21 + Pi - 1/golden ratio

Input:
~138+135+(138 + 1351ccsh[?}

+2]l 47—~

2 sinh®? [%}

coshix is the hyperl

holic cosine function

sinhix) is the hyperbolic sine function

Exact result:
273 co sh[

-—+2l +m+

2] =3
2 sinh®/ 3[—2
5

Decimal approximation:
2695.761557537481116124078933289150556715953531398227744956...

# iz the golden ratio

2695.7615575... result practically equal to the rest mass of charmed Omega baryon

2695.2

Alternate forms:
1 3[91c05h[—4} }

——+21 +m+

5
2 sinh®/ 3[?2

273 cnsh[

é[43—\'€]+n+

|5
ataf12
2 sinh* [?}

Alternative representations:
~138+135+(138 + 135}cosh[ﬁ} 1 1 973 cas[ﬁ'
3 5

+21+m-—-=21+m-— +

2 sillhz-"3[1—;}

g3

7 [i [_P-lz.-'S i I=,12_-'5”2.-'3
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~138 +135 +(138 + 135) cosh{ﬁ} 1 _3+273 cas{- bt
—e 2 421 4+a—-=214m- -+ - : .5 o
2 ginh® [?} i) i E{E [_f—lZ,-S +f12;5” !
~138 + 135 +(138 + 135} cnsh{ﬁ} 1 1 -3+273 cns[— roid )
T 2 +21+II'—;=21+?I’—;+ = ;3
1 ! o) ‘Il _‘- 1)
2sinh {5 } 2 [: cns[z dinz })

Series representations:
~138 + 135 + (138 + 135) ccsh{?}

+21 4+ -

|

25 ) ,
NE ) S Z{ik, [i [{11_{};:]23+
- Sl[zfi';:i:r]

-138 + 135 +(138 + 135) cash{%} 1

2 sinhz-"g[l—;} ¢
. {E}sz /3 - {E}1+2k /3
5 = 5
[_3_3 5+38[é[1+2k}! +42y5 d+2kn|
- {E}lh?k 3 roo [1_}1+2k Ik - [E_[_ﬂ}lfzk
3 ] L 2
E’T[Z{uzk}s]z *2 5FZ[1+21{H]2 DT s e
[4 142k ; i [E}HZF:
5
2?31\/_2 [1+2k}1 ]; 2(1+ 5][§Dﬂ+—l’k}‘ ]




~138+ 135 + (138 + 135) cosh( 2 1
’ 2 42l 4m— - =
ESinhz-'g[l—;} ¢
. [1 }1+2.5: /3 ” [E}sz /3 . [E}HEJ: /3
g IO 5
[_3_3 5+38[>—‘[1+2k}1]2 42 5[&[1&&:}!]1 +2”[é[1+2k}sr ’
12 1142 k 213 144 -5
2 -7 sy
245 |3 ) +273+x iRESF_J: te) @ .
gt 2R j=0 r(z-s)
o [Ere), o (2)
2?31{'5}T%RE55=_}W; 2(1+v5) %}m
Integral representations:
~138 + 135 + (138 + 135) cosh( 2 1
2 +21+}T—;:

2 sinhz-"g[l—;}

[1125 23 3 §f5 +225 3 10%% +

. 12{- 13 . 12t 13
380 (chash[?]d’t]z +4204/ 5 [chnsh[?Jdt]z +
0 0

il 12t /2 "1 12t /3
ED}T[J cnsh( : JJt]Z +20 SIF[J msh(—s JJt]Z +
3
; . 24t
5460 2223 5 j smh[ }.-;HlDQE 3 m“]lsmh[?]dt]f
0

o1+ 95)(2-¥5 + V5 lUmh(%]“Jm]

~138+ 135 + (138 + 135) cnsh[?}

+21 +rm-

ol

2 sinhz-"g[% }
. : ~ 12ty I3
[-5 22-'3EEQE-%’E1D2-'3+152Ulcash(?].-n]z +
0
/3
168\/_(1 cnsh{ £ ]dt]z +

] 12t /3 "1 12t /3
S’T[j cosh(—]d’t +845 n(j cnsh[—]d’t +
0 5 o 5
133, 6 -2 3 o {
455 223335 j'—‘ sinhit)dt +914/ 3 10% j‘-‘ sinh[t}dt]j.

[s[“%][l_e/g+a/§][ju‘lmh[%]ﬂ]z"3] E
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-138 + 135 +(138 + 135) cnsh{?} 1

+21+m -

2 sinhz-"g[l—:}

—[[10 22333 Y5 Jx +2¥3 1077 fx +455:223 Y3 Y5
14425 545 144/(25 5)4s

ﬁm”T s +91i3 1073 fm”— e

=i ooy 5 —i sy \'I.S

y 12¢ i3 | ; 12¢ /3
3D4\/:[jlcash(—].d’t]z - 1672 (jlcnsh[?]dt]z -
0

5 ]

1645 2 [Llcnsh(%Jdt]ﬂg -3364 5 [Lchsh[%Jdt]zﬂ
[16[1+%E][1— V5 +ﬁ]ﬁ(£lcush[%]dtf'l ]] fory =0

/
/

Now:

It is thus convenient to define the two fields

d—2 =g 10 —d =
® = \z@-y (5@ B m") - o)
10—-d 1 :
o, = 2@ =1) (§¢ + 3a) : (6.8)

One can add to this discussion a further degree of freedom, allowing for an off-critical bulk of
dimension d. Confining our attention to the case d > 10, let us add some cursory remarks on the
resulting potential after a compactification to four dimensions. For simplicity, let us confine our
attention to the contributions arising from D9 branes and from the conformal anomaly originally
described by Polyakov in [43]. Up to shifts of the two fields &, and ®;. the resulting potential

contains again two terms with identical normalizations, and assuming again that ¢, is somehow
stabilized, one is finally confronted with

V =¥ (eﬁ Y9 @ 4 V3™ ‘1’1) -. (6.18)
where
d? — 14d + 184 10 (d — 4)(d — 10)
— R Pl 6.19
L \/ 24(d — 4) & 3 2(& - 14d + 184) e

Interestingly, for d slightly larger than ten ~y is small and negative while ~g is very close to one,
so that one has a potential well which combines a steep wall with a rather fat one. As a result,
the scalar is essentially bound to emerge from the initial singularity with the scalar descending
along the mild wall and to stabilize readily at the bottom as the Universe enters a de Sitter phase.

ford=11,¢ =6, c =8and Vy>0;V;,=0.5
(((sqrt(((11-2)/(2(11-1))))))) * (3/2 * 6 — ((10-11)*8/(11-2)))
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Input:

o [3

‘||J|2[11 = —x6-(10-11)

2 ll—EJ

Result:
89

6v5

Decimal approximation:
6.633668333249376099347215217236119498473834466847526315336. ..
6.6336683... = O,

Alternate form:

8945
30

sqrt((((10-11)/2(11-1))))) (1/2 * 6 + 3*8)

Input:
| 10-11 [1

| - «6+3 SJ
‘uﬂ[ll—l} 2

Result:
271

25
Decimal approximation:
6.037383539249432180304768905574445835689669570951119455531... i

Polar coordinates:
r = 6.03738 1

6.03738 = O

H# =90

L

[ — 14d + 184 10 (d — 4)(d — 10)

D

~n = | 5 A = a F 7
SO VY Y oy ! 3 /2(d —14d + 184)
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sqrt[(((1172-14* 1 1+184)))/((24(11-4)))]

Input:

|
[112 -14x11+184
‘u' 24(11 -4

Result:

| 151
42

2

Decimal approximation:
0.948055654384026027535475008086838750296780006857956458452. ..

0.948055654 = vy, - result very near to the spectral index ny , to the mesonic Regge
slope, to the inflaton value at the end of the inflation 0.9402 (see Appendix) and to
the value of the following Rogers-Ramanujan continued fraction:

5 /2
© —l-—— =~ 0.9568666373
V((D—l)\/§—¢+1 1+e—_3”
1+ 7
e—ﬂ'
1+
1+..

From:

Astronomy & Astrophysics manuscript no. ms ¢ ESO 2019 - September 24, 2019
Planck 2018 results. VI. Cosmological parameters

The primordial fluctuations are consistent with Gaussian purely adiabatic scalar
perturbations characterized by a power spectrum with a spectral index n, = 0.965 +
0.004, consistent with the predictions of slow-roll, single-field, inflation.

Alternate form:

\ 6342
84
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10/3*(((11-4)(11-10)/((2(1172-14*1 1+184)))"1/2

Input:
10 (11 -4(11-10)

3

V2(112 - 1411 + 184]

Result:

—

35 =
3
Decimal approximation:
-1.34268245451301731435134380946037693444224131610524948089...

-1.342682454... =y,

Alternate form:
35+ 302

453

Thence:
v = Vo (B O 4 VI %)

0.5(e™(sqrt3*0.948055654*6.6336683) + e”(sqrt3*-1.342682454*6.6336683))

Input interpretation:
0 5[ ¥ 3 0948055654 6,633 6683 V3 «-1.342682454) 6.6336683]
& e + &

Result:
26800.7...

26899.7...

Series representations:

v 3 0.048056 - 663367 [v'3 6.63367|(-1)1.34268
0.5e + e '

gy i T = o0 ok (112
-8.90601v2 ¥ 27k~ ] 151962 52 a2~k [V ]
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V3 0048056 6.63367 |V 3 6.63367|(-1) 1.34268
0.5(¢ + ¢ y -

Yol ;”1 J__x]

D5exp[ 89'3'5911,"2 Z‘ = k!

k=0

v 3 0048056 - 6.63367 |V 3 6.63367|(-1)1.34268
0.5]e +& !

445346 Y7 Res_ 1, .27 F[—% ~$) T(s)
0.5 exp|- E—
Vo
7.598 LP Res 1,2 r[‘gl =5 Ts)
1+exp E;
Yo

Now, from the formula of coefficients of the '5th order' mock theta function ,(q):
(A053261 OEIS Sequence)

sqrt(golden ratio) * exp(Pi*sqrt(n/15)) / (2*5"(1/4)*sqrt(n))

for n =294 and subtracting 322 that is a Lucas number and adding the conjugate of
the golden ratio, we obtain:

(((sqgrt(golden ratio) * exp(Pi*sqrt(294/15)) / (2*5(1/4)*sqrt(294))))) - 322
+1/golden ratio

# iz the golden ratio

Decimal approximation:
26899.31667422566335943323798656204015406864467228630180239...

26899.3166...
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Property:

f?\, 2/5 &
N & 1
—— + — isartranscendental number

-322 + .
1445

Alternate forms:

(o) ()
2 V1+v5 f?"'llz"_IE”

—322 4 + .
1+v5 2843 V5

14V5 v’E (1-322¢)+e" V257 4302
145 6 ¢

Series representations:

Ve exp[;r | 22

13 1
; ~322+- =
2V5 V294 g
kf_1 k .k k(1 k -k
mi[_l} (-3 ) 294 -z0)* 25 -3220¢i[_1} (-3 ), @94 -z0)* 25 ey
k! k!
k=) k=0

= GO -SR _z':'}kzak & CU(-7) 6-20) %" /

explry'0 ) k! 2. k! /

k=0 k=0
2 (-1 (-1), (294 -z0)* 55"

1043 x

k=00

for not ([ZoeR and —
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1

ﬁexp[n !%]
B, -

2VE5 V204 ¢

w (-1 (294 - x)f x7* {-21}&

arg[294—x}”

e
explim =

k=0 kel

K kok( 1
arg[294—x}“ o (-1 (294 —x)" x {_E}k
EII' k'

+

3220 ¢ Exp(:'fr{
k=0
arg{%ﬂ - x‘}

argig —xj J]
2

5t Exp[z'fr {

g

o, O (2 -xf ot (1), ) o 0 0ok (]
I3

2k
T /

exp|r exp[z T

k=0 E k=0
k k .k 1
5 ( {arg[294—x}”i (-1)" (294 -x)" x [_E}k
EX
Exp|tx 2m k!
k=0
forixe Randx <0
ﬁEXP[F\'%] 1 1 4-1/2 |arg(294 2
-1/2 |argl -z N2my] _., B
- _3994+ 2 (_J zﬂl,nZ[aLg‘ﬂZW 20 W2 )
2V5 V294 LB
k 1 k 4k
(1 ]1;2[alg<294-z.:,m2nu 12 | £(294 20 2 ™) i i-1) {_E}k (294 —zp)" =g
— z —
k| 7 e k!
1 312 [ g{299 25 W2 m)] ; .
322011:(—] zé,Z[Eug‘{ZW W2 T
ey
k 1 k =k
w (-1) {_E}k (294 — z)* = 3j4 1 412 Ialg{;:j_s_z':'].l'lf':zml
¥i +577 gexp|n =
k=0 - ]
; ki Ay ree ook
ol . 1 (1) (3 -f

k!

k=0

ki 1 Y
1 12 [argid—=p W2 mi zla'zlatw—z.:.mznu o (-1 {—z}k ¢ —Z0)" Zp /
é k! /

%o k=0

w (-1 {_El}k (294 — zg)* 2
10 4 -
2 !

=0
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We have also that:

(((0.5(e™(sqrt3*0.948055654%6.6336683) + " (sqrt3*-
1.342682454%6.6336683)))))"1/2+8

Input interpretation:

[ = —
¥ 3 «0.048055654 6,633 6683 V3 (-1.342682454) 6.6336683
\J 0.5|e +e +8

Result:
172.011...

172.011.... = 172 (Ramanujan taxicab number)

Series representations:

|
| V3 0048056 - 663367 (v= 6.6336?]'{—1] 1.34268
(05|« + &' ; +8

\

~s.o0601vZ g 2k |12 15.106 7 y 2k (12
0.707107(11.3137 + | e k=0 H][l” ko ]]

|
| V3 0.048056 - 663267 (V= 6.6336?1'{—1] 1.34268
[0.5]e +e' !

\

+8 = 0.707107

11.3137 + k!
k!

exp[— 8.00691 WJE i

k=0

\

M][l Hls.maﬁ E::ﬂ':'léﬁ‘i]k]

|
| Vv 3 0048056 663367 [v3 6.6335?11—1] 1.34268
[0.5]e + &' ; +8

\

4.45346 E:?L;. Res__

b3 |

-

0.707107 [1 1.3137 + [Exp[—

7598 L Res
1+exp

G2 r[_zl ax s}r[s}]

=

b r[-

+]

b |
b3 =

-
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(((0.5(e"(sqrt3*0.948055654%6.6336683) + e”(sqrt3*-
1.342682454%6.6336683)))))"1/2-34-5

Input interpretation:

| — — \
\J 0.5 [fu’ 3 0248055654 < 6.6330683 L f‘u’ 3 «(-1.342682454) 6.6336683] _34_5

Result:
125.011...

125.011... 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

Series representations:

|
| V3 0.048056 - 663267 (V= 6.5336?]'{—1] 1.34268
[0.5]e +e' '

\

.

~2.00601vZ g2 2% (Y2 15,106 vZ p= 2% (12
D.?D?lﬂ?[—55.1543+ [ e w02 () [1“- 0?1 ]]

|
| V3 0048056 - 663367 vz 6.6336?]'{—1] 1.34268
[0.5|e +e' '

\

-34 -5 =0.707107

-55.1543 + exp[—ﬁ.gﬂﬁgl\gi

\ k=0

k=0 k!
k!

[_El}k [_El}k][l_r{ulil?&u’f g0 Mﬁ]

|
| Vv 3 0048056 6 63367 ) 6.6336?11—1] 1.34268
[ 0.5(e + &' '

\

~34-5=

EXp

445346 T Res,_ 1,2 [-i ~5)TGs)
0.707107 | -55.1543 +

ﬁ %] II

\

7.598 L%, Res_ 1, .27 r[— ~ 5] T(s)
1+exp j,.—
i

B3 =
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And:

sqrt729* 1/2*%(((((0.5(e"\(sqrt3*0.948055654*6.6336683) + e (sqrt3*-
1.342682454%6.6336683)))))"1/2-34-2))+4/5

Input interpretation:

1( | = Fa i 4
"?29 = [\/ 0.5 [Pv 3 0.0480556546.6336682 _ '3 +(-1.342682454) 6.6336683] _34_ 2]+ =

Result:
1728.95...

1728.95...

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)

Series representations:

E \ 729 'ID 5 [f«ﬁ 0.948056 - 6.63367 fu"_z -:—1.34268]6.6336'?] 0y ‘l _
2 \I ' 5

Js

10wV 5,7 (V] [1 s S E;sz_k{lﬁ] [728 3" 728* [i ]]
k=0 k

—_—

0.353553 [2.252?4 -50.9117 v 728 2‘ i [

el X Y P

k=0

\
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B |

"I'?EQ [JD.E [fﬁ 0.948056 - 6.63367 fﬁ -:—1.34268:6.6336?] _q4_ 2] e g _

— [_ﬁ}k [_é}k

0.353553|2.26274 - 50.9117 y 728 LTJr
k=0 "
o XY
€XP| - 890591\'{_2‘[ [ }k - 196v2 £ _zk_l.._k
\
Wk
798 *[ ?;s [_i}k
k!
k=0

é Ty [JG.E [fﬁ 0.948056 - 6.63367 _ V3 ;—1.34268:6.6336?] _24_ 2] i g _

w (-1F(-2) (729 - z0)* 5"
0.353553 [2 26274 -50.9117+/ 70 ) 3k .

k=0 kd

PR O | e P
\ll [Exp[ 890591\1?3)_‘ 2k @'z

k!

@ (= 1]- = (3 - ]-
[1+exp[15 1961‘@2‘ { }k i ]

k!
w (-1F (-7), (729 - 20 z5° B
k! [ | n |

]JE

k=0

(((((0.5(e"\(sqrt3*0.948055654*6.6336683) + e (sqrt3*-
1.342682454%6.6336683)))) 1/21- 7#1/10"3

Input interpretation:

| T T 1
E,IJ 0.5 [fu’ 3 0248055654 < 6.6336683 + P‘u’ 3 «{-1.342682454) 6.6336683} i ;
10

Result:
1.618325531898728836063509055847500751410065335542606770967...

1.6183255318.... result that is a very good approximation to the value of the golden
ratio 1,618033988749...

80



Series representations:

21(0.5 [ﬂﬁ 0048056  6.6II6T +¢=': V] 6.6336?]-:—1]1.34263] ~ i _
10°
~200601vZ g2 2% (V2 15,106 vZ =, 2% (12
0.967532 |-0.0072349 + 21| ¢ k=0 1 k ] [1 - k=0 1 k ]

|
=3 Y Tli=1% ?
21|| 0.5 [f«;g 0.948056 663367 (V3 6.63367)(-1) 1.34268] - - 0.967532 | ~0.0072349 +

\

Ry B
01| €Xp|-8.90691 v 2 z M
' k=0

=0 k!

o =3 ([-3)
1519642 po 20 2k
Tl l+e e

[ V3 0.048056 663367 I:u'? 6.6336?]1—1]1.34268] 7
L + & P T

21( 0.5 10
\ 10°
4.45346 1 Res,_ 1,2 r[—% -s)I(s)
0.967532 [-0.0072349 + |exp| - :
8
B Bl L T r[—é ~5)TGs)
1+exp : ~arzn
Vi
Observations

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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