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Abstract

In this research thesis, we have analyzed various Ramanujan equations and
described the new possible mathematical connections with some sectors of string

theory and Particle Physics
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For example, in the ITA theory the F-terms of the low energy theory involving only
Kahler moduli are of the form FQRiF:fg_"'. Here, + denotes the self-dual parts of the
curvature, I? denotes the Riemann tensor and F' the graviphoton field strength. (We will
be considering the euclidean effective action.) * The coefficient, F, is purely a functi
Kahler moduli. Rather remarkably, the F, can be computed using a much simpler string
theory, an N = 2 topological string, with the Calabi-Yau threefold as its target space [6][7].
In fact, F, is the partition function of the perturbative A-model topological closed string

theory at genus g.

I the limit of large volue (radius) of the Calabi-Yau three-fold, the 7, admils a

purely topological interpretation: It is roughly given by the worldsheet instanton sum
Fy=) ezp(—Ac). (2.1)

in the large volume limit, since it is not suppressed by the area exponent.) In this case,
the relevant moduli space is the product, M, times the Calabi-Yau threefold A itself
H Aavoet araent AAd do +ha foaails
U!n.EECt Dj.l‘d.-'..l:j- r"Vl.g 1o LIIC Loillll
space of all Riemann surfaces of genus g. ''hen the appropriately weighted contribution
Lo Fy [rom constant maps (which, as we remarked, is the leading contribution for large

volumes), was found by [6] to be
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Here x i denotes the Euler charaeteristic of A and ¢;_; denates the (g — 1)-th chern class
of the Hodge bundle over M, (The Hodge bundle is the g-dimensional holomorphic veetor
bundle over M, lorally spanned by the g holomerphic 1-forms on the genus g Riemann

surface g > 1). ’PM t:‘;,"_l has only very recently been comnpuled Dy nathematiciams Lo be
L F
(18)) ke
g—1 ¢ yg-1., (29 —
2! = (-1)""x (27)20-2

(2.3)

Here x, = (—1)97! % 1s the enler characteristic of M. (B, are the Bernoulli numbers
taken here to be all positive.) The second way of writing this expression in terms of x, and
the Riemann zeta function { was motivated by the physical derivation we shall present in

this paper for this leading contribution.



If we take y(T*5%) = —2 (based on the fact that it is non-compact and that there is one

complex deformation) we obtain

3 _ {1391 @-{29_2,}
]Mq e e = e

in agreement with the mathematical result Eq.(2.3) !
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Approximate ratio of any lies between™ Hence the exact value is
B to previous B
By 0 and 1 l—%—% :%
B, =3B, - 0 and 1 - [3+3+1-1 = =+
B :%}B_i 0 and 1 l—%—%—% :%
Bs = 1B 0 and 1 stz —1 = =
By =28B;y .- 0 and 1 1-4-1 L = =
Bis :%Bm 0 and 1 %i—%—f—%—%'—%—l :;;%;ﬂ
By = —J—lj;.“ By - 0 and 2 2— :i — % = %
Bis =By - 7 and 8 6+ -2+ L e
Bis =B 54 and 55 56—+ -+ -1 L =
By =13B; 520 and 530 528 +4 444l L =108
From (2.3):
/ CS ey Bg B.Q_l = (_l)g—l,{ - ("g — 2)
ey ¢ P £ 3 A > — o
. ¥ 2g(2g9 — 2) (29 — 2)! (2m)29-2
we obtain:
((((1/42) 7 ((2*6(2*6-2)))) * (((((1/30) / (2*4-2)!))))
Input:



1 1
42 20
2:6(2:-6-2y (2:4-2)

Open code

° n! iz the factorial function

Enlarge Data Customize A Interactive
Exact result:

1
108864000

Decimal approximation:
More digits

0.1857730746619635508524397413286302175191064079952968... x 107

Open code

9.1857730... * 10”

Series representation:

1 1

(302 4-2)9422 6@2 6-2) oo (Bong K 0 (Lamg)
151200 )" e
for (i(m £ O hg U -III » B
Open code
e fFizthe setofintegers
o More information

Enlarge Data Customize A Interactive
Integral representations:

1 1
(30(2-4-2)9422 62 -6-2) 151200 [~ t5at
Open code

1 1
(30(2-4-2))422-6(2-6-2) 151200 [Mog®(%)at

[

Open code

1 1
(302 4-2))422 62 6-2) il w1

151200(}1 et thdt+ YT -:'?+J-:]k!]

Open code

e lomixw)isthe natural logarithm

TO*CCCC(1/42) /7 ((2%6(2%6-2)))) * (((((1/30) / (2%4-2)!))N)NH)))"1/16

Input:



2 2
]_I:Il'f‘ 42 30
N2:6@2:6-2) 2-4-2)

Open code

° n! iz the factorial function

Enlarge Data Customize A Interactive
Exact result:
2T/16  £13/16

Decimal approximation:
More digits

3.145536521967677722116952952577541610511229966798556169952...

Open code

Alternate form:

root of 1701 x® - 156250000000 near x = 3.14554
Open code

3.14553652....
2*TO*((CCeccccccc1/42) 7 ((2*6(2%6-2)))) * (((((1/30) 7 (2*4-2)))HHN)N))))"*1/16

Input:

[ 1 1

2 mlﬁ’ 42 30
N 2:6@246-2) (2x4-2)

Open code

° n! iz the factorial function

Enlarge Data Customize A Interactive
Exact result:

2 2?.-'15 513."16

Decimal approximation:
More digits

6.201073043935355444233005005155083221022459933507112339005...

Open code

6.29107304...

Series representation:

2 211,-'16 C78 1
1_% S sl sl BT
1 “ke=0) k!
2 1018 e
\qISD[E 4_2ym42(2 6.2 - 6-2) 3316 1877

for (img £ O my U -'||II | B

Open code

e Fisthe setofintegers
° More information

Enlarge Data Customize A Interactive
Integral representations:



2 E].].II'].EI 5?}'8 ;
I 19 n 1
( 1 JD ]DSE'I: : ]:ir

2 1018 i
\,IISCI (2:4-2))42(2 62 -6-2y 33/16 187
Open code
11/16 =78 1
- ’I ] 2x2 5% 14/ JD'—We-‘fr'f‘dr
15 =
\4[30[2 42422 -6(2-6-2) 93/16 1§77
Open code
| 1
2 1':'1'5( =
(30(2 4-2n42(2 62 6-2)
\
9 91116 578 ; 1
16 - 5_1f
\,q Jl‘”!'_r ] dr+Ef=D‘?ka!

1/6((((((CTO*(CCCCCe1/42) / ((2*6(2*6-2)))) * (((((1/30) / (2*4-
2)DMNN)*1/16))))))"2

Input:

I 1 1 =

- 5
6 \ 246(2x6-2) (2x4-2)

Open code

° n! is the factorial function

Enlarge Data Customize A Interactive
Exact result:

B 25
339814

Decimal approximation:
More digits

1.649066668505419112148388344170721876332826610500832166921...

Open code

1.649066....

Series representation:

1
- {6-nn ¥ (%1 4np)

= [E}E_I'E 53|,'4

8

f 2
1 fe=) k!
— 1015 =
) 422 62 6-2)302 4-2), 3\8‘5

for ((m £ 0F my 0y and



Open code

e Fisthe setofintegers
o More information

Enlarge Data Customize A Interactive
Integral representations:
|} i
I 4 5[2}3'85%4 8 1 ; T
’ 1 3 VJ [ ]Dg'sl: . ]dr
- 11015 =
6 \ (42(2-6(2-6-2)(30(2-4-2)) 37

Open code

| : 2 3 [3
—= |10 1&’ : = 5
b \ 42(2-62-6-2)(30(2-4-2)y 3 8=

Open code

2
‘ 1
— 10185 —
6[ \4[42[2 B2 6-2030(2 4-2

PO p—
3 1 5_1f
"‘J Jl“” et o dr+Ef’=D TR

3V7

Further, we obtain:

(S5+2143)+1073* T/6(((((((LO*((CCCCC(((((1/42) / ((2¥6(2*6-2)))) * (((((1/30) / (2*4-
)OI 1/16))))))*2

Input:

1 1

i =9 X
(55+21+3+10° - = |1018 o 2L
i & 6| \2.6(2-6-2 @ -4-2)

Open code

. n!is the factorial function
Enlarge Data Customize A Interactive
Exact result:

2500 (3" 27®

8
3IV7
Decimal approximation:
More digits

1728.066668505419112148388344170721876332826610590832166921...

Open code

79 +

8



1728.0666...

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

Series representation:

f 2

1 1
55+21+3)+- 10°|101¢
) \ 422 62 6-2m(30(2 4-2)y

vy |
5000 (2)/F 53/4 1
{ 3 } S|| s 16-1p 1"': F':k]':l +ipy )
‘1 Li=0 k!
79+ = for Zorm =0)and
3IV7T

Open code

e fFizthe setofintegers
o More information
Integral representations:

2
T |' 1
55 +21+3+- 10 ]_l:|16| =
6 \ 422 62 6-2)(30(2 4-2)1
ST () R ) G —
[3} y 1o })ar
79+ =
3V7
Open code
Enlarge Data Customize A Interactive
2
¥ |I 1
55+21+3H+- =10 1l:l1r5| =
) \ (422 62 6-2))(30(2 4-2)9
2\3E a4 1
5000 [3} 5 i/ g et 8 4r
79 + :
3V7
Open code



2
1 . |I 1
55 +21+3+- 10 ]_l:|115| =
) \ (422 62 6-2(30(2 - 4-2)1

1

SDDD[%}E-’SEB-’“ II
3 Bl row -t 6 oo LU
\ b E 4 e 7

79 +
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With regard the above Ramanujan paper, we have that:

Boyt Bay Bapio

(2p —1)2pn2P~1 — (2p —1)2pn2P~1  (2p +1)(2p + 2)n2PH! 4

O

1. [a"2 gy - 1 e ; 9

- = /ng(l — e 20T) gy 4 - / o1 log(1 — e ™ )dz —
0 a

J:Qp—iz R,‘Zp

1 - : e
= _;/(W—W—l—---)log(l—e 212 dye
o\

50 2‘29_2 |

: : —2TEY Lo
/ n2P=3(n2 4 z2) log(1 —e™*™)dz
0

q | =

B I,QP—Q log(_l _ C—Zrm.:r) 5
- / ri+a?)
Ifp=2,n=4:
integrate (((x"2*In(1-e"(-8Pix))) / (((Pi(1+x"2))) x
we obtain:
Inpu;::'2 .
x" log(l-&7"")
J (r(l+ x? )) x o

Definite integral:
More digits

‘o x log(l - e7®
LI x(1+x%)

Open code

-(-0.000600932995783421092) = 0.000600932995783421092

nmx

- dx = -0.000600932995783421092. ..

1/ (((((10"3 * -(-0.000600932995783421092))))))

Input interpretation:

1
10% =1y (-0.000600932995783421002)

10



Open code

Enlarge Data Customize A Interactive
Result:

More digits

1.664079035461058990220349678761034471144625978751981534637...

Open code
T

2
1.664079.... = {(2) == = 1.644934 ...

6

For p =2, x =3 and n = 4, we obtain:

“integrate [((3°2*In(1-e*(-24Pi))) / (Pi(1+3"2)))]x

Indefinite integral:
Approximate form
Step-by-step solution

9 x* log(1 - e72%7)

— dx = -

(3% log(l - * ")) x
-J r(1+3%) 207

Open code
Input:

9 x* log(1 - e7247)
- 20 7

Open code

Enlarge Data Customize A Interactive

Geometric figure:
Properties

parabola
Alternate forms:

2[5 9log(e®*™ - 1)
5 20 7
9 x* (log(e**™ - 1) - 24 x)
- 20 7

For x = 3, we obtain:

Input:

9.3% log(1 —e2%7)
) 20 1

Open code

Enlarge Data Customize A Interactive

Exact result:

81 log(l — e 247}
) 20 &

Decimal approximation:
More digits

11

logix is the natural logarithm

logix is the natural logarithm



2.3188500111054407104567121817373759288951359286929464... x 107

Open code

2.31885... %10

Series representations:

More
ll,v;—.'24+2:';l.l~:JT
B 3 log(l-e2*7) By, ——
20 20
Open code
Enlarge Data Customize A Interactive
9 32 log(1 - &2*")
_ 2he _24 ¥ 24 ok
mrgll-e~=* Tegp | e oo =1 (L™t Mgy 2p ]
81 [lag[z.;.} + {—Zn J {lcg[zu ] + lag[z.;.}] - -
20

Open code

9 32 log(1 - &2*")
- 207 N
81 |log(2) - 51 S a5

-2k (~24 L : ;
2 2R e 2 T 3Fy ( 4k, 1ok Lok 2ok 142 ki1 20

14k
20
Open code
o Alglzlisthe complex argument
° |x] iz the floor function
e Inixiizthe Chebyshev polynomial of the first kind
o rpFglar, ..,ap; b1, ..., blj; z) iz the generalized hypergeometric function

fn ng 1S the Kronecker delta function

° More information

Integral representation:
9 x 32 log(1 — £7247) 81 J*l-p-z“” 1

= — — dt
20m 20 1 t

Open code

And:
1/((143+144)/2) * (9 *3/2 log(1 - e"(-24 w)))/(20 )

Input:
12



1 9.3 log(1l - 24)

1434144 | 20 %
2
Open code
Enlarge Data Customize A Interactive

Exact result:

81 log(l — e 247}
B 2870

Decimal approximation:
More digits

logix is the natural logarithm

1.6159233526867182651266286080748264312858090095421229_ . % 10737

Open code

1.615923352... * 10™° result very near to the Planck length

1¢p ~ 1.616 229(38) x 10 * m

Series representations:
More

l.v:—.'24+.'! ikm

9. 3%log(l-e247) BlEg, S T

120 (143 + 144) N 2870 x
Open code
Enlarge Data Customize A Interactive

gx 32 10g[1—f_24"'}
51 (20 1) (143 + 144)

ELLg'lle—E'_24 Tzl

-1 {1—?“24 T_zq 'rjlc

EI[IDE[ZU}+{ e

J [lng[i] + lag[z.;.}] e I z

<)

2870w

Open code

gx 32 log(1 &gty

51 (20 1) (143 + 144)

- - 1
2722 T g py (5 4k, Lok, ek 24k 142 ki1 2-00)

81 |log(2) - 51 (1+e 2420 14k

2870

Open code

13

argizis the complex argument
° |x] iz the floor function



e Inixiisthe Chebyshev polynomial of the first kind
pFglal, ..., ap; br, .., i')lj; zi iz the generalized hypergeometric function

e “nm np isthe Kronecker delta function

o More information
Integral representation:

g x 32 log(l - £72%7) 81 J~1_.-—24ﬂ1

- = - — dt
El[za;r}[143+144} 28707 1 t

1073 * 7(((((«(9 *32 log(1 - eN(-24 m)))/(20 7)) 1/9

Input:

|

| 937 log(l - %7}
10° x7 9 - i :

\ 20
Open code
e logzixiisthe natural logarithm

Enlarge Data Customize A Interactive

Exact result:

|
24
700 270 g#e gueel 10B1Ze )

\ ™
Decimal approximation:
More digits
1.655835633180835065772756044462208233450088204770562888008 ...

Open code

1.65583563.... result very near to the 14th root of the following Ramanujan’s class
invariant Q = (6505/G101/5)3 =1164,2696 i.e. 1,65578...

Series representations:

More
| .
l 7o =] 8/ 0 i !.‘:—24+EJH~:.-T

: J 9x 32 log(1 —7247) 700 -2 3 2 \szﬂ —

107 73 - £ -
\ 207 =

Open code
Enlarge Data Customize A Interactive

14



2 247
107 ?_\D/_Q 3° log(l -e }=
20m

1+ {1—?“24 T —x}“ %

) 2T o i
708 % 247 x 3% 540 gj —2IF{MJ ~log(n) + Ei,

2 k
S5
for x <0
Open code
9. 3% log(1 - £ 7247) 1
10° ?-\*'-'j- =
207 B
. arg(l —e 24" —g) 1
700 - 27° . 3%° 58*‘-”[—1ug[zu}- 8l % [1ag(—]+1ag[zn}]+
E.FT ZU

o [—l}k l—f_24n g kz—k

k=1

Open code

o AlZiziisthe complex argument

. |x] iz the floor function
° More information
Integral representation:

163 ?3]_9 3% log(l-e¢ _
20x B

~24m) 700 - 279 . 949 g8® {/—J;I_F_M";l e

Now, we have that:

15



By,0 By, Bapio

&

n2p+1 n2p+1 o n2p+3

: 1.2;) xQP—I-Q i dx
n2p+l  p2p+3 sinh? 7z

0
0o
0
0o ) o0
0

2P 2P
G 7 2 YR / ) .
P2+ )smh T 1+ }smh TN
0

For p=2,n=4, x =3, we obtain:

integrate [((Pi*3/4)) / (1+3/2)*sinh*2(4Pi*3)))]x

Indefinite integral:
° Approximate form
° Step-by-step solution

. 3% x 81
J [ — dx = — xx° csch?(12 m) + constant
(1+3%)sinh®(4x3) 20

Open code

. sinhix) is the hyperbolic sine function
e cschix)isthe hyperbolic cosecant function
Enlarge Data Customize A Interactive
Plot of the integral:
¥

|.2~qm"3‘§
T H1 gt
B, %1032 |
6.x10732 |
.w10-32

[ from=1.2t01.2)

For x=3, we obtain:

81/20 1 3/2 csch*2(12 7)

Input:
Bl
— 73 esch®(12m)
20

Open code

e cschix)is the hyperbolic cosecant function

Enlarge Data Customize A Interactive
Exact result:

16



720
— resch?(12m)
20

More digits
8.2300076190260516682881494442507276550834415664265693. .. = 1031
8.239007619... * 107!

((((81/20 m 372 csch”™2(12 m))))"1/144

/81
14.‘:;' = 3% csch?i12m)

e cschixisthe hyperbolic cosecant function
Enlarge Data Customize A Interactive

R
3 14{( E Y eschi12m

More digits

0.618133761341854762049063444134281426480122371084053716310...
0.61813376... result very near to the conjugate of the golden ratio

And:
1/ ((((81/20  3~2 csch”2(12 m)))))"1/144

1

|'
14;:‘ % - 3% csch?(12m

e cschix)is the hyperbolic cosecant function
Enlarge Data Customize A Interactive
'? ]
14;:‘ 2 Y 2sinhil2m

° sinhix) is the hyperbolic sine function
More digits
1.617772822874427427069366451755347058470350804550247663415...
1.61777282287...
This result is a very good approximation to the value of the golden ratio
1,618033988749...

17



Series representations:

More
kil 5 72w
1 25 = \flzkdjfnzk[l?ﬂ'}

24
14</ i 781 3% csch®(12m V3
Open code

Enlarge Data Customize A Interactive

72 5 o (12ml+2k
1 EH‘? . m‘l..l Zien {142k)
e 24
14</ ﬁ 781 3% csch®(12m V3

Open code

2k
NZ 14{/? '?2/! e ([22-2)?

\ 2k

%3

1

14{/ i 781 3% csch®(12m

Open code

e Iniziisthe modified Bessel function of the first kind
e n!isthe factorial function

o More information

Integral representations:

V2 "V5x 72 [Teosh12 n tydt

1
= 36
14</ z_tn m81 - 3% csch®(12m) V3
Open code
Enlarge Data Customize A Interactive

18



1 —i a4y

|' 36—
14;:‘ i x81 3% csch®(12m

Open code

From the two results, we obtain:

e coshix)isthe hyperbolic cosine function

((((-(9 *372 log(1 - e"(-24 m)))/(20 m))))) / ((((81/20 7 372 csch”2(12 m))))))))))

Input:
0.32 lag{1-¢"247)

20m
8l o 3% esch?(12m
20

Open code

Enlarge Data Customize A Interactive

Exact result:

log(1 - e2*")sinh®(12 x)
9 n?

Decimal approximation:
More digits

e logzixiisthe natural logarithm
e cschix)is the hyperbolic cosecant function

. sinhix) is the hyperbolic sine function

0.002814477323398271428996651755825760153580357812350806792...

0.002814477...

sqrt((((((((1073((((=(9 *372 Tog(1 - e*(-24 m)))/(20 7))))) / (81/20 7 372 csch”2(12

m)))))

Input:
o.3? ]u:-g-'tl—l'_24 L |
I:I3 20
’ Bl 1% 3% cach®(12 m)
20
Open code

Enlarge Data Customize A Interactive

Exact result:

104/ —10 log{1 - ¢ 2*7} sinh(12 1)
3rx

Decimal approximation:
More digits

19

e logzixiisthe natural logarithm
e cschix)is the hyperbolic cosecant function

° sinhix) is the hyperbolic sine function



1.677640403482901167874251004758212360163251382309123745775...

Open code

1.6776404034...

Series representations:

lﬂm\/zf;l A-2442i)km 5 (12l 42k

10% (-9 - 3% log(1 — ™24 7))} k =0 {142k}
- (20m)(r81 3% csch’(12m) N 3r
Open code
Enlarge Data Customize A Interactive
i 2k
o A=24e2idem {{12—;—]n]
10° (-9 log(1-e 7 TV \/ Lo ™ Mo
— (20m)(x81 - 3% esch?(12m) N 3r
Open code
10° (-(9 - 32 log(1 -« 2*7))
L (20m)(r81 -3 esch?(12m) -
o —24+21:lk:r o -5 _-2s
(—36 I(s
20 y 10 Z 3 Reseej —— - }
P = i3 -s)
e n!isthe factorial function
. Iix iz the gamma function
Res f is a complex residue
° B

o More information

Integral representations:

10° (<(9 - 37 log(1 — ¢ 247))) ‘ TR 5
- Bl e =404 1 j ‘ — dt J coshil2 rtydt
[El:lfr}[frﬂl 3% esch?(12 m) 1 t 0

Open code

Enlarge Data Customize A Interactive

20



10% (—(9 - 3% log{1 - e724™)))

\ 5 20m) (v 81 3% csch®(12m)

— Il (T |
10 i sa+y I‘I'SGJTE'I"ISH ( 1247 1
-10¢,/ — J s —j —dt tor;
m =i G +y 532 "1] 1 t

Open code

e coshix)isthe hyperbolic cosine function

((((81/20 1 372 csch"2(12 R)N(((<(9 *372 log(1 - eN(-24 m)))/(20 T)))))

Input:
5l 3% csch?(12m)
20

o.32 logi 1-g—24 |

20m
Open code

o cschixis the hyperbolic cosecant function
e lomix)isthe natural logarithm

Enlarge Data Customize A Interactive
Exact result:

97 csch®(12 m)
- —24:r}

log(l-e
Decimal approximation:
More digits

355.3057584392169102780416759955423905233601713487396490772...

Open code

355.305758...
And, we obtain from this result:

sqrt(18) ((((81/20 m 372 esch”2(12 m))N))A(((<(9 *32 log(1 - e’(-24 1)))/(20 7)))))

Input:
Vs |-

Open code

Bl r 32 csch®(12 m)

o.32 log) |24 )
20m

e cschix)is the hyperbolic cosecant function
e logzixiisthe natural logarithm

Enlarge Data Customize A Interactive

Exact result:

2742 7% csch®(12m
log(l —&7277)

Decimal approximation:
More digits

1507.434667121997979378033162212595609838955328705871629340...
21




Open code

1507.43466 result that is in the range of hypothetical mass of gluino (1450-1600 GeV
- ATLAS-CONF-2015-067 - 13th December 2015)

Series representations:

V18 (181 3? csch’12m) 3888 V2 (g, lj:iz ]2
(o 32 oef1e24TW T
20(-2 3 2];?:1—! T 2‘:11 ¢ '7'4:?'nkT
Open code
Enlarge Data Customize A Interactive
V18 (r81 3% csch’azm) 2 [1 +288 X, ﬁ ]
0 R el BT o e 2442 i)k
20049 =3 2];?1—! i 82 L:‘;l ; ':-4::-”;,;1

Open code

108 V2 n* (5, ¢ 2K

20(-{2 32 lag{1-¢"24 7))} Zw g-24+2i)ka
20 k=1 k

V18 (r81 32 csch?(12m)

Open code

And:

(27/(48+21)((((81/20 7 372 csch”2(12 m))))A(((-(9 *32 log(1 - (24 1)))/(20
™))

Input:
g1 2 2
= r=3° csch*(12m
27 20
48 + 21 =] BE]DgI:l—:"M’T]
20m
Open code
e cschix)is the hyperbolic cosecant function
e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

Exact result:

81 x° csch?(12m)
23 log(1l - 2%}

Decimal approximation:
More digits

139.0326880849109648914076123460818085091409366147242105084...
139.03268... result very near to the rest mass of Pion meson 139.57
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Series representations:

More
BTy  ——
(w81 - 3% csch?(12 m)) 27 Zi=so (1z7-ikrf?
(20{fo 32 log{1-e~24T)jjj(a8421) 23 Zm 2442}k
20 k=1 k
Open code
Enlarge Data Customize A Interactive
Blalyy = ——
(781 - 3% csch?(12 m) 27 Zi=co (1274ikrf2
(20{fo 32 log(1-e~24T)jjj(a8421) 23 Zm el=2442i)kn
20 k=1 k

Open code

o =1 =
(81 2 cschi1zm)2y  11664(Zp S0

{20{{o - 32 log{1-¢724 T ))}){48421) 23 Em 232 ik
207 k=1 k

Q7/7D))((((81/20 7 372 esch”2(12 m))N))/((((<(9 *3/2 log(1 - /(24 1)))/(20 7)))))

Input:
27 % x> 3% esch®(12 m)
71 Q EE]Dgl:l—r_24”]
20w
Open code
e cschix)is the hyperbolic cosecant function
e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

Exact result:

243 7% csch?(12 m)
71 log(1 - 7247

Decimal approximation:
More digits

135.1162743360402334860158486180231660159256989636052186631...

Open code

135.11627... result very near to the rest mass of Pion meson 134.9766

Series representations:

More
ot sl
(r81 32 csch(12 m) 27 34992(3. , 105
(20(4o 32 log{1-e"24T))j71 w0 el=2442i)kn
= ) ei™ ¢
Open code

23



Enlarge Data Customize A Interactive

243,250 ——
(781 - 3% csch®(12m) 27 k= [127ikn]
fzo(-[= 32105-:1—:"24”]}]]?1 - 71 Zm 2442k
207 k=1 k
Open code
1
243 % T ————
(r 81 32 csch?(12 m) 27 L (12m4ik )
(20{4p 32 g1 "7 ; 71 Zcu 2442 i)k
207 k=1 k

(((((((81/20 1 32 esch™2(12 m)M))((((9 *372 Tog(1 - e’(-24 m)))/(20 T)))))) /12

Bl .32 csch?(12m
20

li o.32 log] 1-¢~ 24T !
20m
Open code
e cschixiisthe hyperbolic cosecant function
e lomixiisthe natural logarithm
Enlarge Data Customize A Interactive

1
12|| —— Y3rcschil2m

\ log(l-e2*7)

More digits

1.631361418871654443240620010977250436137605246576832681166...

Open code

1.6313614188...

1.006157166372(((((((81/20 1 372 csch*2(12 m)))(((((9 *372 log(1 - e(-24
7)))/(20 m)))))))))"1/12

where 1.0061571663 is a Ramanujan mock theta function of 7th order very near to
the value of equation of state of dark energy that is constrained to w = -1.006 + 0.045

81 .32 esch?(12 m)
1.0061571663° d- =

0.3 lng{1-¢247 )

el ¥

20m
Open code

o cschixisthe hyperbolic cosecant function
e logixiisthe natural logarithm

Enlarge Data Customize A Interactive

24



More digits

1.6515123920...
1.6515123.... 1s very near to the 14th root of the following Ramanujan’s class

invariant Q = (Gsos/G101 /5)3 =1164,2696 i.e. 1,65578...

1.00615716634(((((((81/20 m 372 csch*2(12 m))/((((-(9 *372 log(1 - e(-24
7)))/(20 m)))))))))"1/12

r % r-3% esch®(12 m)
1.0061571663 P

o.32 ]Dg-:l—:"24”:|

20m

° cschix is the hyperbolic cosecant function
e lomix)isthe natural logarithm

Enlarge Data Customize A Interactive

More digits

1.671912275...
1.671912275... result practically equal to the value of the formula:

My, =2 X —mp = 1.6714213 x 107%* gm
that is the holographic proton mass (N. Haramein)

1.00615716637(21/5) ((((((81/20 7 372 csch*2(12 W)))((((-(9 *372 log(1 - e*(-24
m)))/(20 @)))))))))"1/12

Bl r3% esch®(12m
1.00615716631° | -2

o.32 ]ng-:l—:"24ﬂ:|

20m

e cschix)is the hyperbolic cosecant function
e logzixiisthe natural logarithm

Enlarge Data Customize A Interactive

More digits

1.673966071...
1.673966071... result very near to the neutron mass
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55+1073*1.0061571663°(21/5) ((((((81/20 7 32 esch”2(12 m))))((((-(9 *372 log(1
- ¢/(-24 m)))/(20 ™))" 1/12

81 2 2
: = 7= 3* csch®(12m
55+10% »1.0061571663°'° _ | -2

032 lng{1-¢247 )

20m

e cschix)is the hyperbolic cosecant function
e logzixiisthe natural logarithm

Enlarge Data Customize A Interactive

More digits

1728.966071...
1728.966071... = 1729 that is the Hardy-Ramanujan number

Note that:

exp™(27/12)((((((((<(9 *372 log(1 - (=24 m)))/(20 7)) / (((81/20 7 372 csch2(12
™))

o.32 logl 1247 )
Exp] n 20m

81 o 3% esch?(12m
20

o

e lomixiisthe natural logarithm
e cschix)is the hyperbolic cosecant function
Enlarge Data Customize A Interactive

247 =mh? (127 Wi4 72
(1-e } - '

. ainhix) is the hyperbolic sine function

More digits

1.006352667115606349083399165203038594377607312480561820367...
1.0063526...

result very near to the value of equation of state of dark energy that is constrained to
w =-1.006 £ 0.045 and practically equal to the result of Mock 9-function of 7th
order -1.0061571663....

We have that:
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[ &

Bs, 0 ro°P cosh T

o | =
{ }ngﬁ'_l J (14 z2) sinh” mnr

dir.

For p=2,n=4, x =3, we obtain:

integrate [((Pi*3"4*cosh(12Pi))) / (((1+372)*sinh*2(12Pi)))]x

Approximate form
Step-by-step solution

f (x 3% cosh(12 m)) x y
(1+3%)sinh?(12m)

81
X = ﬁ xx° coth(12 m csch(12 m anistant

¥

1.5%10715 ]

15 |
Loelo [ (s from=1.2t01.2)

5. %1076 |

1.0 0.5 0.5 1.0
For x = 3, we obtain:

81/20 = 3”2 coth(12 m) csch(12 )

81
— 7 3% coth(12 7 csch(12 m)
20
Open code
e cothix)is the hyperbolic cotangent function
e cschix)is the hyperbolic cosecant function
Enlarge Data Customize A Interactive

720
E reothil2 meschil2 m

More digits

9.7131736921093610455849155961905604015958595116162199... x 10712

Open code

9.713173..%10°"
We have, from the inverse of the result:

(((20 * 9.7131736921%107-15))) / (((( & coth(12 7) csch(12 ))))
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20x9.7131736921 -« 10°1°
mcothil2 m eschil2 m

e cothix)is the hyperbolic cotangent function
e cschix)is the hyperbolic cosecant function
Enlarge Data Customize A Interactive

More digits

729.00000000...
729

Thence:

1073+(((20 * 9.7131736921*107-15))) / ((( & coth(12 m) csch(12 m))))

; 20-9.7131736921 107P°
107 +

mcothil2 r cschil2 m

o cothix)isthe hyperbolic cotangent function
e cschix)is the hyperbolic cosecant function
Enlarge Data Customize A Interactive

More digits

1729.0000000...
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

We have also that:

2%(((20 * 9.7131736921*107-15))) / (((( ® coth(12 m) csch(12 m))))

20-9.7131736921 - 10°%°
amcothil2 mycschil2 m

e cothixiisthe hyperbolic cotangent function
e cschix)is the hyperbolic cosecant function

28



Enlarge Data Customize A Interactive

More digits

1458.0000000...
1458 result that is in the range of the hypothetical gluino mass (1450-1600 GeV -
ATLAS-CONF-2015-067 - 13th December 2015)

And:

1.0061571663((((10°3+(((20 * 9.7131736921%107-15))) / (((( 7 coth(12 ) csch(12
) /15

where 1.0061571663 is a Ramanujan mock theta function of 7th order very near to
the value of equation of state of dark energy that is constrained to w = -1.006 £ 0.045

20+ 9.7131736921 - 1077
rcoth(l2 mycschil2 m

|
1.0061571663 1;.:} 10°% 4+

e cothix)is the hyperbolic cotangent function
e cschix)is the hyperbolic cosecant function
Enlarge Data Customize A Interactive

More digits

1.6539364725...
1.6539364725.... is very near to the 14th root of the following Ramanujan’s class

invariant Q = (Gss/Gro1/5)° = 1164,2696 i.c. 1,65578...

(13+5)+1073*1.0061571663((((10"3+(((20 * 9.7131736921*10"-15))) / (((( =
coth(12 m) csch(12 m))))))))*1/15

20-9,7131736921 - 1013
mcothil2m eschil2 m

I
(13+5)+10% -~ 1.0061571663 1_? 107 +

° cothix) is the hyperbolic cotangent function
° cschix is the hyperbolic cosecant function
Enlarge Data Customize A Interactive

More digits

1671.9364725...
1671.9364725... very near to the rest mass of Omega baryon 1672.45
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From the above result, we have also that:

/81
13 — 1. 3% coth(12 m) csch(12 m)
20
Open code
e cothix)is the hyperbolic cotangent function
e cschix)is the hyperbolic cosecant function
Enlarge Data Customize A Interactive

|'
36/13 1{, —; reothil2 meschil2 m

22_:' 13

More digits

0.083580449837111007718450226884005580296395488441031317663...
0.0835804...

(8120 m 372 coth(12 m) csch(12 m))))*1/13)))))))"6

81 .
1+1<Jﬁ;r 3° coth(12 m csch(l2 m)

Open code

e cothix)is the hyperbolic cotangent function
e cschix)is the hyperbolic cosecant function
Enlarge Data Customize A Interactive

f (5]
3613 1{‘ —; recoth(12 myecschil2 m)

1+

22." 13

More digits

1.618702229371835336914165544112964296368264840874751967392...
1.618702229...

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

]
1
[1 +1€/ﬁ (r 81 32}cnth[12;r}csch[12;r}J -

| i1z 132
[10 + 36.-13 1|:|12|113 1".'? 1{/{1 +3 E:l:l q2k} EEW:I q—1+2k ]

12
IorT g =«
1000000
Open code
Enlarge Data Customize A Interactive
1 &
[1 +1€/ﬁ (w81 32}c0th[12 ;r}csch[lE;r}] =
&

5 43713, 512/13 2013,

[—Zf &]{1+Ezﬁ=lqzk}

== [(1444k2)n2

for g
15625 '

Open code

&
1
[1#{/5 (r 81 32}c0th[12fr}C5Ch[12”]'] =

&
10/13 5/13 1213 1 142k
10 + 219/12 , g5/12 , 512 13]-[1+288n222"=1m]3f=1‘1 '

for
1000000

12
Open code
Integral representation:

[imty HEMTazs)

=i pa+y =5

(1+z)° = for (0 Re(a) and |arg(z T

(2xnTi-a)

Now, we have that:

31
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oo i
Bayt / 22P~1 5
T 7 7 I
Qpn_.}_n ) 1+ _{._2}(627rr1;1' — 1)

0

Forp=2,n=4, x =3, we obtain:

integrate [6°3/(((1+3/2)(e"(24Pi)-1)))]x

Indefinite integral:
Approximate form
Step-by-step solution

f 61 x y 54 x? i
X ——— | I- 'Ill
(1+3%)(e**™ - 1) 5(e**™ - 1)
Open code
Enlarge Data Customize A Interactive
Plot of the integral:
¥
2.5%10-32 |
2.x10732]
1.5%10-32 | (x from=1.2tc1.2)

110732 ]

1.0 0.5 ) 0.5 1.0

Open code

For x = 3, we obtain:

(54 3/2)/(5 (-1 + /(24 7))

Input:

54.3°
5[—1 +¢=24’T}

Open code

Enlarge Data Customize A Interactive
Exact result:

486
5 [f24:r - 1}

Decimal approximation:
More digits

1.7483717183197111204456612116418958899498290333598731... x 107!

Open code

1.748371718 * 107!
Property:
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486 ;
15 a transcendental number

5(-1+&**7)
Series representations:
More

54 . 32 486
5(-1+&**7) N 5 [_ L Z:;jt—lf";"{l+z k:.]
Open code
Enlarge Data Customize A Interactive

54 . 32 486
BTy w  1y24n

ke ) 5[ 1*[2;-;:0 k!} )

Open code

54 . 3 486
5[_1_'_‘,2417}_ , 41

5/-1+|———
J o (=1fF
k=0 k!

Open code
Integral representations:
More

54 . 32 486

(-1 24 = oo S
|=Lixe™T) 5[_1+f96b1\."1—rzdr]

Open code

Enlarge Data Customize A Interactive
54 . 3? 486

5[—1+¢=24"} - 5 _1+f48J|':|“1|.-'|:14{E]:tr‘]

Open code

54 . 32 486

5(-1 +‘“24n} _ 48 Ll 1,-"'1-.'I 1-¢2 e
S|-1l+e !

Note that, from the result, we obtain:

33

n! is the factorial function



8+1.7483717183197%107-31 (((5 (-1 + /(24 1))

8 + 1.7483717183197 - 102! (5 (-1 +**"))

Open code

Enlarge Data Customize A Interactive

More digits

494.00000000000...
494 that is very near to the rest mass of Kaon meson 493.677

And:

(54 3°2)/(5 (-1 + eN(24 m)))* 10734

54 x 32 103

5(-1+ f24’T]

Open code

Enlarge Data Customize A Interactive

Q72000000000000000000000000000000 000
24T _q

More digits

1748.371718319711120445661211641895889949829033359873170714...

Open code

1748.3717183.... result in the range of the mass of candidate “glueball” f,(1710)
(“glueball” =1760 + 15 MeV).

Q72000000000000000000000000000000 000
S 15 a transcendental number

-1+

More

10°% (54 3%} 972000000000 000000000 000 000 000000 000

24wy ; \
5(-1+&77) _1+f962?=u"”k.-"'“2k-'
Open code
Enlarge Data Customize A Interactive
197" (54 32] 972000000000 000000000000000000000000
£ 241 - i) 124w
AT -1+ (20 i)

Open code
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1094 (>4 32] 972000000000 000000000000000000000000

5[—1+P24ﬂ] 4
14| —A—

k=0 k!

° n! is the factorial function

More

1034 (54 32] 072000000000 000000000000000000000000

5(-1+ ‘“24” 1 f'.DIS |E|1 V112 dr

Enlarge Data Customize A Interactive
1474 |54 32] Q2000000000 000000000000000 000000000
5(-1+ .t=24"] Y [ 1/{14c2 )t

10°* (54 3% 972000000000 000000000000 000 000000000

1+ ‘“2“] 48 ||:|] 1/ V142 ar
-1l+e /

1.0061571663(((((54 3/2)/(5 (-1 + eN(24 m)))* 10" 34))) /15

where 1.0061571663 is a Ramanujan mock theta function of 7th order very near to
the value of equation of state of dark energy that is constrained to w = -1.006 + 0.045

I 2
543
1.0061571663 15|' ——— x10*
-‘u 24:r'|

S(-1l+e

Enlarge Data Customize A Interactive

More digits

1.6551654399. ..
1.6551654.... 1s very near to the 14th root of the following Ramanujan’s class

invariant Q = (Gss/Gro1/5)° = 1164,2696 i.c. 1,65578...
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Series representations:

More
1074 (54 x 32)
1.0061571663000015) —————— =
5(-1 +f24”}
1
252.257202862469 - Z“’ Y
w1196 -1 ({142 k)
Lk {Zkil E} .
Open code

Enlarge Data Customize A Interactive
10%* (54 x 32)
1.0061571663000015) ——— =
5(-1 +¢=24"}
1
252.25?2[)28624591 E'ZM 5
w1 9 5 tan~ n:1_-'F1 ak)
_1+[Zk=nk!} el i
Open code
10%4 (54 » 3%)
1.0061571663000015) ——— =
5(-1 +¢=24"}
1
252.257202862469 Zf Y
15 o (-14k)2 196 Yo 1 f(142k)
_1+[Zk=n k! ]
Open code
Integral representations:
More

10%4 (54 » 3%)
1.0061571663000015) ———————
24"}

5[—1 +¢

Open code

36

e n!isthe factorial function
e Fnisthe n'™ Abonacci number

-1 ; ; g
tan  (x) is the inverse tangent function

o More information

= 252.257202862469 1{]

1

(8 q ffq.402
L M/l e

-1



Enlarge Data Customize A Interactive

10%* (54 x 32) 1
- = 252.257202862469 |

5[—1+¢=24"} 1+096J'Dlmdr

1.00615716630000 1%

Open code

107 (54 x 32) 1
1.00615716630000 15 ———————— = 252.257202862460 ¢ =

5(-1 H,E“HT} 146 [y sinfeyje d
Open code
Now, we have that:

[ ]
. : B0 op—1
21030 1)_2132 = / g di.
2pmP  J 2(1 + z*)sinh 5(wn)

Forp=2,n=4, x =3, we obtain:
integrate [3/3/(((2*(1+3"2)sinh(1/2(12Pi)))]x

Indefinite integral:
Approximate form
Step-by-step solution

3? 2%
dx = — cschib x) log(x) + constant
(2(1 +3%) sinh( =7 )) x 20

[assuming a complex-valued logarithm)

Open code
° sinhix) is the hyperbolic sine function
e cschix)is the hyperbolic cosecant function
e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

Plots of the integral:

Complex-valued plots j

5. x][]'“:

-5. %1075\ (x from =3 to 3)

— 1eal part

“1.x10°7 : .
% — lmaginary patrt

Open code
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o108

(x from =18 to 18)

— 1eal part
8. %1077 | — imaginary part
For x = 3, we obtain:
27/20 csch(6 ) log(3)
Input:
27
— cschibm log(3)
20 8
Open code
e cuch
Enlarge Data Customize A Interactive
Decimal approximation:
More digits

1.9317463204235525250517181842458571374016850711567682

Open code

1.93174632... % 108

Series representations:
More

81log(3) I, ﬁ
10

1
— (cschib ) log(3n 27 =
20 m) log(a)

Open code

Enlarge Data Customize A Interactive

—1 cschibml gi3n27 = —2 1 gi3 E-‘ 2iel I
CsC 0 = — 4] or g
20 y 10 }k-lq

Open code

-1

36442

0log(3) 81log3zy,
+
40 7 Snm

1
— (cschib m) log(3) 27 =
20 mylogia)

We have that:

2%1073(((27/20 csch(6 ) log(3)))*1/56
Input interpretation:

38

(x1 iz the hyperbolic cosecant function
e logzixiisthe natural logarithm

1078



)
2310758 o cschib )y log(3)

e cschix)isthe hyperbolic cosecant function

e lomixiisthe natural logarithm

Enlarge Data Customize A Interactive

200 - 227/28  33/56 555156 % 103y coch6 )

More digits

1456.394740182231148938577883236824684288847557156001485993...

1456.3947 result that is in the range of the hypothetical gluino mass (1450-1600 GeV
- ATLAS-CONF-2015-067 - 13th December 2015)

And:

107"3+1073(((27/20 csch(6 ) log(3))))*1/56

97
10% +10% 5 —= cschib m) log(3)
+ \Izn i

e cschix)isthe hyperbolic cosecant function

e lomix)isthe natural logarithm
Enlarge Data Customize A Interactive
1000 + 100 - 227128  33/56  555/56 59 1,53y csch(f )
More digits
1728.197374591115574469288941618412342144423778578000742996...
1728.1973...

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

More
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1

10° + 10° 5,?';' 5 (esch(6m log3) 27 =

- 56 560 .
1000 + 100 - 3% 10796  1og(3) 55/ - > q71+2*
k=1

Enlarge Data Customize A Interactive

I 1
10° + 10° 5,?';' 5 (esch(6m log3) 27 =

— [ log(3) o M 4 b

14 55/56 og I
1000 + 100 'y 3 107756 —— ¢ >
\ 36 + k?

G
\\. k=—ga

[ 1
107 + 167 '-*:i;' 5 (©sch(6m log3) 27 =

1k

o ()

1000 + 100 - 2°7/28 . 3%/%6 . 535136 X csch6 m) 56 log2) - 3
k=1

B3 =

=

1.0061571663((((((10°3+107°3(((27/20 csch(6 m) log(3))) 1/56))N)))) /15

where 1.0061571663 is a Ramanujan mock theta function of 7th order very near to
the value of equation of state of dark energy that is constrained to w = -1.006 + 0.045

|
I | 27
5/ 10° +10° 58 o csch(b m) log(3)

\

1.0061571663 !

e cschixis the hyperbolic cosecant function
e logixiisthe natural logarithm

Enlarge Data Customize A Interactive

More digits

1.6538852761...
1.653885.... is very near to the 14th root of the following Ramanujan’s class invariant

Q = (Gsos/Gro1 /5)3 =1164,2696 i.e. 1,65578...

More
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|
I 1
1.00615716630000 15 10% + 10° 56/ — (csch(6 m log(3)27 =

\ Y 20
. _— r»
1.36772617423813 15 10 + 3356 . 103%/56 55" ~log(3) 3 g+
\\: \J k=1
Enlarge Data Customize A Interactive

|
I 1
1.00615716630000 18 10% + 107 55/ — (csch(6 m) log(3) 27 =

\ Y 20

(-1f
— ) 105[3} EI:L_ i 1) 7
1.36772617423813 li 10+ 'y 3 10%%/%6 55; 364k

T

| 1
1.00615716630000 l,fll 10° +10° 5;?' W (csch(6 m log(3n27 =

1.36772617423813 | 10 + 2°712% 3358 535156 _ | coch(b m)

Wk
(] ]
log(2) - Z‘ B

k=1

We have the following five results:

2.31885 * 10"-33, 8.239007619 * 10"-31, 1.93174632 * 10"-8,
9.713173 * 107-15, 1.748371718 * 10"-31

We obtain:

10/1.0061571663°2((((((2.31885 * 107-33) + (8.239007619 * 107-31) + (1.93174632
* 10/-8) + (9.713173 * 10/-15) + (1.748371718 * 10~-31)))))*1/10

where 1.0061571663 is a Ramanujan mock theta function of 7th order very near to
the value of equation of state of dark energy that is constrained to w = -1.006 £ 0.045
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10
1.0061571663°
IIJI|I 2.31885 A 8.239007619 g 1.93174632 i 9.713173 £ 1.748371718
\ 10% 1071 108 109 1031

Enlarge Data Customize A Interactive

More digits

1.672104369 ..
1.672104369.... result very near to the proton mass

13+2+107 * 1.0061571663°2((((((2.31885 * 107-33) + (8.239007619 * 107-31) +
(1.93174632 * 10°-8) + (9.713173 * 107-15) + (1748371718 * 107-31))))))"1/10

13+2+10% - 1.0061571663°

I
1|:|| 2.31885 8.239007619 1.93174632 0.713173 1.748371718
|

Y 10% ’ 1031 N 108 T 1031

Enlarge Data Customize A Interactive

More digits

1728.667975...
1728.667975...

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

1076*((((((((((2.31885 * 107-33) + (8239007619 * 107-31) + (1.93174632 * 107-8)
+(9.713173 * 107-15) +(1.748371718 * 10°-31))))"6))))*1/8

[2.31885 8.239007619 1.93174632 9.713173 1.?483?1?18]‘5

|
& |
o 10%3 i 1031 i 108 E 1017 s 10%!

\

Enlarge Data Customize A Interactive
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More digits

1.63856145. ..
1.63856145.... = {(2)

2
6

= 1.644934 ...

2sqrt[6* 10°6*((((((((2.31885 * 107-33) + (8.239007619 * 107-31) + (1.93174632 *
107-8) + (9.713173 * 10/-15) +(1.748371718 * 10°-31))))"6))))*1/8]

2 |6 10°
I
SlI[E.ElEES 8.239007619 1.93174632 9.713173 1.'?483?1?18}'5
+ + + +
N\ o10% 10°! 108 101 1031
Enlarge Data Customize A Interactive
More digits
6.27100270...

6.2710027.... = 21

(((2.31885 * 107-33 * 8.239007619 * 10°-31 * 1.93174632 * 10°-8 * 9.713173 *
107-15 * 1748371718 * 107-31)))

2.31885 - 8.239007619 » 1.93174632 ~0.713173 » 1.748371718
1077 % 1071 « 10® x 107 x 103!

Enlarge Data Customize A Interactive

6.26747414272243280211183597261227413512 = llZII'“I5
6.267474... % 10716

1/6((((1/2(((2.31885 * 10°-33 * 8.239007619 * 10°-31 * 1.93174632 * 10/-8 *
9.713173 * 107-15 * 1.748371718 * 10/-31))))))"2

2 1072 % 10% % 10® x 10*° x 1071

l[l 2.31885 - B.230007619 « 1.93174632 ~ 0.713173 - 1.748371718 ¢
; |

Enlarge Data Customize A Interactive
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More digits

1.6367180054039280627418468643570486792341821422096383 ... = 107232
1.636718... * 1072

From which:

1.0061571663"2%107232 * 1/6((((1/2(((2.31885 * 107-33 * 8.239007619 * 10°-31 *
1.93174632 * 107-8 * 9.713173 * 10°-15 * 1748371718 * 107-31))))))"2

1
1.0061571663° -« 10232 .. =

[l 2.31885 «B8.239007619 ~ 1.93174632  9.713173 l.'?483'?l'?18J2

2 10%2 « 1071 % 10% x 101 x 10™!

Enlarge Data Customize A Interactive

More digits

1.656935144415006563281731440128363761322890452164665563475 ..
1.6569351444.... is very near to the 14th root of the following Ramanujan’s class

invariant Q = (Gsos/G101 /5)3 =1164,2696 i.e. 1,65578...

colog(((2.31885 * 107-33) * (8.239007619 * 10°-31) * (1.93174632 * 10/-8) *
(9.713173 * 107-15) * (1748371718 * 10°-31))))

; [2.3 1885 R.230007619 1.93174A32 0.713173 l.?483?l?18J
e Gg
1072 1031 10° 1013 10%!

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

265.26450...
265.2645...

((((colog(((2.31885 * 107-33) * (8.239007619 * 107-31) * (1.93174632 * 10/-8) *
(9.713173 * 107-15) * (1748371718 * 10~-31)))) /11

|
11I| | [2.31335 8.239007619 1.93174632 9.713173 l.?483'?l?lﬁ}
\ 1034 1671 10° 102 10%1
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e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

1.66086551...
1.66086551... is very near to the 14th root of the following Ramanujan’s class

invariant Q = (Gss/Gro1/5)° = 1164,2696 i.c. 1,65578...

21*2+4colog(((2.31885 * 107-33) * (8.239007619 * 107-31) * (1.93174632 * 10"-
8) * (9.713173 * 107°-15) * (1.748371718 * 10°-31))))

2.31885 8.239007619 1.93174632 0.713173 1.748371718
-21 2+4[—10g[ J]

10%3 10%! 108 1015 1031

e lomix)isthe natural logarithm
Enlarge Data Customize A Interactive

More digits

1019.0580...
1019.058... result very near to the rest mass of Phi meson 1019.445

8.23901 - 2.31885  1.93175(9.71317 - 1.74837)
-21 2+4(-1log =

107 %109 10" (10%° x1071)

arg(6.26747 x 107118 _ x
- = - | =4 log(x) +
i

@ (—1)F (6.26747 x 107116 _ x| x7*

45, P

k=1

42 -Bir

Enlarge Data Customize A Interactive
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8.23901 - 2.31885 - 1.93175(9.71317 - 1.74837)
107 x10% x10® (10%° x 10°7) N

-21.2 +4[—1}lng[

arg(6.26747 x 107116 _ z;) 1
—42 _4 gl 2 lug(—J—t}lng[zu}—
2}1’ Z'D
arg(6.26747x 107116 _ z) @ (1) (6.26747x 107116 — 5o ) z5*
4 : lng[z.;.}+42‘ '
2 o k

Open code

8.23901 - 2.31885 - 1.93175(9.71317 - 1.74837)
10°1  10%% 108 (10" 107 -

-21.2 +4[—1}10g[

-116
—— arg[%] +argizg)
42 -Binr|- =~ N
2w
© (~ 1) (6.26747x 107116 _ 7o} zgF
4 logizn) +4 .
FlEn)+ ET‘I k

Open code

O argiz) is the complex argument

° |x] i= the floor function
. i iz the imaginary unit
L] More information

Integral representation:
8.23901  2.318B85  1.93175(9.71317  1.74837) 3
10°1  10%% 108 (10" 10%) -
“6.26747x10 118
_42-4 J = dt

1 t
3-21-144+5co0log(((2.31885 * 107-33) * (8.239007619 * 107-31) * (1.93174632 *
107-8) * (9.713173 * 10"-15) * (1.748371718 * 10"-31))))

-21.2 +4[—1}10g[

Input interpretation:

3-21-144 +
5 [ 1 [2.31885 8.239007619 1.93174632 0.713173 1.748371718 ]]
10%3 10°! 10° 101 10°1
Open code
e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive
Result:
Moretdigits
1164.3225...
1164.3225...
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Series representations:
8.23901  2.31885  1.93175(9.71317 1.74837)
1031 - 10%% 108 (10"  10%) i

arg(6.26747 x 107118 — x|
-162-10ix - | -5 logix) +

3—21—144+5[—1}10g[

2
& (-1 (6.26747 x 107116 _ xJf x7*

LY - torx =0
Z X

=1

Open code

Enlarge Data Customize A Interactive

8.23901 - 2.31885 - 1.93175(9.71317 - 1.74837)
1031 x10% « 108 (10% x103) i
arg(6.26747x 107118 — z;)

3—21—144+5[—1}1c:g[

1
-162-5 lng(—J—Elng[zu}—
2 ty)
arg(6.26747 x 107116 — z;) @ (1) (6.26747 x 107116 _ ) z5¢
5 - | logizg) +5 Z '
2 o1 k

Open code

B.23901 . 2.318B85 - 1.93175(9.71317 - 1.74837)

3—21—144+5[—1}10g[
1077 %107 % 10° (10" x107%)

=116
o arg[ £.26747x10 ]+arg[z.;.}
_162-10in |- 0 -
2
@ (—1) (6.26747 x 107116 _ 5o} z*
S logis 5 -

Open code

o Alglzlisthe complex argument

° |x] iz the floor function
° i iz the imaginary unit

o More information

Integral representation:
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B.23901 - 2.31885 - 1.93175(9.71317 - 1.74837)

3—21—144+5[—l}10g[
1070 %1073 % 10" (1012 % 109%)

(*6.26?4?x10'1 16 7

-162 -5 ;d‘t

1

[3-21-144+5colog(((2.31885 * 107-33) * (8.239007619 * 107-31) * (1.93174632 *
107-8) * (9.713173 * 107-15) * (1.748371718 * 10°-31)))]*1/14

2.31885 B.239007619

(3 ~21-144+5 {—lug{

033 l|:|31
1.93174632 9.713173 1.748371718yy .,
- — )@
e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive
More digits
1.65578992...

1.65578992... is equal to the 14th root of the following Ramanujan’s class invariant
Q = (Gsos/Gro1ss)” = 1164,2696 i.c. 1,65578...

27-(27%6)+5colog(((2.31885 * 107-33) * (8.239007619 * 10°-31) * (1.93174632 *
107-8) * (9.713173 * 107-15)

27 -27-6+
5[ | [2.31885 8.239007619 1.93174632 0.713173 1.748371718 D
10% 107! 10° 101 107!
e lomix)isthe natural logarithm
Enlarge Data Customize A Interactive
More digits
1191.3225...

1191.3225... result very near to the rest mass of Sigma baryon 1192.642
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8.23901 - 2.31885 - 1.93175(9.71317 - 1.74837)
1071 x 109 x 108 (10% x10%Y) i

arg(6.26747 x 107116 _ ) |
> - | - 5 log(x) +
a

53 (-1 (6.26747 x 107126 — x)* x*
lorx<\u

k=1 ke

27 -27 6+5[—1}10g[

-135-10¢m

Open code

Enlarge Data Customize A Interactive

8.23901 - 2.31885 - 1.93175(9.71317 - 1.74837)
1071 x 10°7 x10® (10%° x10%%) i

27 -27 6+5[—1}10g[

arg(6.26747 x 107118 — z;) 1
-135-5 8l = lug(—]—Slng[zm—
2}1’ ZD
arg(6.26747x 107116 _ z) @ (—1) (6.26747 x 107116 — 5o ) z5*
5 - | logizg) + 5 Z‘ '
2T o k

Open code

8.23901 - 2.31885 - 1.93175(9.71317 - 1.74837)
1091 x 109 x 108 (10% x10°Y) i
6.26747x10" 116

27 -27 6+5[—1}10g[

—r+ arg[ ]+arg[z.;,}

185 -10ix |- . -
2m

@ (1) (6.26747x 107116 _ 50 ) 5
5log(zn)+ 5 -
giZn) + kz_‘l T

Open code

o AIZ(zlisthe complex argument
. |x] iz the floor function
. i iz the imaginary unit

Integral representation:

8.23901  2.31885 - 1.93175(9.71317 - 1.74837)
10%1 . 10% . 108 (10%° . 10%) 3

27 -27 I5+5[—l}10g[

626747210116 ]
_135-5 f st
1

49
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-5+5colog(((2.31885 * 107-33) * (8.239007619 * 107-31) * (1.93174632 * 107-8) *
(9.713173 * 10~-15) * (1.748371718 * 107-31))))

Input interpretation:

-5+5 (— lug[

Open code

2.31885 8.239007619 1.93174632 9.713173 1.?483?1?18}}
1034 103! 108 104 10%!

e logixiisthe natural logarithm
Enlarge Data Customize A Interactive

Result:
More digits

1321.3225...
1321.3225... result very near to the rest mass of Xi baryon 1321.71

Series representations:
8.23901  2.31885  1.93175(9.71317  1.74837)
10°1 . 10% . 108 (10%° - 10%) -

arg(6.26747x 10711 _ x)
-5-10¢x - | -5 logix) +

-5+5(-1) lcg[

2m
e 1)* (6.26747 x 107116 — xff x7*
k

k=1

Open code

Enlarge Data Customize A Interactive

8.23901 2.31885  1.93175(9.71317  1.74837)
-5+5(-1)log -

107 %1073 108 (1017 % 1071)

. arg(6.26747x 107118 — z;)

2

Slarg[ﬁ.zﬁ?il?xlﬂ'”ﬁ—zu]
2

1
lcg(— J -5logizg) -
g

@ (1) (6.26747 x 107116 _ ) z5¢

logizo) +5 Y
glZ0 kz—‘l 2

Open code
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8.23901  2.31885  1.93175(9.71317  1.74837)
-5+5(-1log 1 33 B (115 31 =
101 10%  10%(10%°  10%
TSR
-+ arg[ RARFTHONT ] +arg(zp)
_5_10in|- i -

2

@ (1) (6.26747x 107116 _ 25} z*
5logizn) +5 -
g(z0) + kz; 5

Open code

O argiziis the complex argument

° |x] i= the floor function
. i iz the imaginary unit
[ )

8.23901 - 2.31885 - 1.93175(9.71317 - 1.74837)
10°1 - 10% . 108 (10%° - 10%) -
“6.26747x107116 1

5. J &
1 t

-5+5(-1) lug[

dt

144+5colog(((2.31885 * 107-33) * (8.239007619 * 107-31) * (1.93174632 * 10/-8) *
(9.713173 * 107-15) * (1748371718 * 10°-31))))

2.31885 8.239007619 1.93174632 9.713173 l.?483'?l'?lSD

144 +5 {- lo [
g 1574 10%! 108 1013 10%!

Open code

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive
More digits
1470.3225. ..
1470.3225 result that is in the range of hypothetical gluino mass (1450-1600 GeV -
ATLAS-CONF-2015-067 - 13th December 2015)

8.23001 - 2.31885 - 1.93175(9.71317 - 1.74837)
144 +5(-1)log 31 33 B 115 31 =
1081 10%  10% (10 103

arg(6.26747 x 107118 _ x)
144 -10ir 5 - | -5 logix) +
T
: i (—1)F (6.26747x 107116 — x)* x*
k
k=1
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Open code

Enlarge Data Customize A Interactive

8.23901 - 2.31885 - 1.93175(9.71317 - 1.74837)
107 x10% x 10° (102 x 10°Y) N

144 + 5(-1) lng[

arg(6.26747 x 107118 — z;) 1
144 -5 8l e log[—]—S logizg) -
2}1’ ZD
arg(6.26747x 107116 _ z) @ (—1) (6.26747 x 107116 — 5o ) z5*
5 - | logizg) + 5 2‘ '
2T o k

Open code

8.23901 ~ 2.31885 « 1.93175(9.71317 = 1.74837)

107 %107 x10% (10%° x109%)
[6.26?4'?110‘116 ]

144 +5(-1) lug[

—T +arg +argizg)

144 - 10ir |- = -
2m

@ (~1) (6.26747 x 107116 _ z)* 25k
5logizo) +5 .
glZn) + kz_‘l k

Open code

O argizlis the complex argument

° |x] i= the floor function
° i iz the imaginary unit
L] More information

Integral representation:
B.23901 - 2.31885 ~ 1.93175(9.71317 - 1.74837)
10°1 - 10% 108 (10" 10%) -

62674710116 ]
144 -5 J -t
1

144 +5(-1) log[

1/2 ((((13+colog(((2.31885 * 107-33) * (8.239007619 * 107-31) * (1.93174632 *
107-8) * (9.713173 * 107-15) * (1.748371718 * 10°-31))))))))

Input interpretation:

1(13 : [2.31885 8.230007619 1.93174632 9.713173 1.?483?1?18}}
= —-lo
2 : 1974 1071 10® 1427 1971

Open code
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e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

Result:
More digits

139.13225...
139.13225... result very near to the rest mass of Pion meson 139.57

Series representations:

[13 ! [a .23001 - 2.31885 - 1.93175(9.71317 1.?483?}]]
- log -
1071 510%™ x 10" (10 x 107

arg[ﬁ.Eﬁ'M?x 1071 ¥} [} logix)
2x "2 7
1 & (-1)F (6.26747x 107116 _ x)* x*
o - r|-| X
2 E‘ k
k=1
Open code
Enlarge Data Customize A Interactive

1[13 ! [8.23901 2.31885 - 1.93175(9.71317 1.?483?}]]
107! % 1073 « 10° (1019 x 10%%)

13 1 |arg(6.26747x 107118 _ z) (1] logizo)

e S 0 s AT

2 2 2 #l % 2
1| arg(6.26747 x 107116 —z;) 1 & (-1F (6.26747% 107116 — 5o} 5g*
- - | log(zg) + = L -
2 2 g k

Open code

o, [8:23901 - 2.31885  1.93175 9.71317  1.74837)
i 10°1 10% 108 (10%5  10%) -
[ 6.26747x10" 116 ]

13 —m+arg +argizg)
— —i|x |- —=
2
lug[z.;.} 1 & (-1 (6.26747x 107116 _ g5} 25*
2 T2 2; k

Open code

o A1g(zlisthe complex argument

. |x] iz the floor function
. i iz the imaginary unit
(] More information
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Integral representation:

1[13 1 [8.23?01 2.31885  1.93175(9.71317 l.'?433?}]]

IS - log _
107 % 10% x 10" (10" x 107%)

13 1 j626747x107116 ]
5 "9 J = dt
2 2., ;

((((-13+3colog(((2.31885 * 107-33) * (8.239007619 * 107-31) * (1.93174632 * 10"-
8) * (9.713173 * 107-15) * (1.748371718 * 10°-31))))))))

Input interpretation:

-13+3 [—lag[

Open code

2.31885 8.230007619 1.93174632 9.713173 1.?483?1?18}}
1473 131 10° 1013 1031

e lomix)isthe natural logarithm

Enlarge Data Customize A Interactive

Result:
More digits

782.79349...
782.79349... result very near to the rest mass of Omega meson 782.65

Series representations:
B.23901  2.318BB5 - 1.93175(9.71317  1.74837)
101 10%% 10% (10" 10°%) -

arg(6.26747 x 107116 — x|
> - | - 3logix) +
T

& (-1 (6.26747x 107116 _ xff x7*

32“ p s

k=1

-13+3 [—l}lug[

-13-6inr

Open code

Enlarge Data Customize A Interactive

8.23901 - 2.31885 - 1.93175 (9.71317 - 1.74837)
1031 10 108 (10%° 107 -

-13+3 [—l}lcg[

arg(6.26747 x 107118 — zp) 1
-13-3 8l ' lng(—J—Slng[z.;.m—
2T ty)
_116 - k “116 ko k
arg(6.26747 x 10 — 2o} 2 =1y (6.26747 x 10 -Zo) 2Zg
3 - | logizg) + 3 '
2 o1 k

Open code
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8.23901 - 2.31885 - 1.93175(9.71317 - 1.74837)

107 x 107 x10% {10%° x 1071)
6.26747x10" 116

-13+3 [—l}lc:g[

-+ ﬂrg’[ ] +argizg)

-13-6irx|- . -
2

@ (—1)f (6.26747x 107116 _ 5o ) z*
3 logi(za) + 3 -
glZn) + kz_‘l K

Open code

O argizlis the complex argument

. |x] iz the floor function
. i iz the imaginary unit
[ )

8.23901 - 2.31885 - 1.93175(9.71317 - 1.74837)
107! x 107 x 10" (102 x10%%) -
“6.26747x107116 ]

). (B f

-13+3 [—l}lc:g[

- dt
W1 t

1/2((((-13+colog(((2.31885 * 107-33) * (8.239007619 * 107-31) * (1.93174632 *
107-8) * (9.713173 * 107-15) * (1.748371718 * 10°-31))))))))

1( 13 -1 (2.31885 8.239007619 1.93174632 9.713173 l.'?483'?1'?13n
—1-13-lo
2 ! 10% 10°! 10° 10" 10°1
Open code
e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive
More digits
126.13225...
126.13225...

This result very near to the Higgs boson mass 126.2 0.6 0.2 10
CHATRCHYANI13J CMS pp, 7, 8 TeV, Z Z* — 4¢
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[13 1 [8.23901 2.31885 - 1.93175(9.71317 1.?483?}]]
— — Dg’ =
1071 % 107 x 10% (1070 x 109%)

Ba |

13 arg[ﬁ 26747 x 1071 x| [} logix)
= 2 — 2 -+
1 & (-1 (6.26747x 10-“6 x)* x7*
. Z - 1'..| X }]
2 k
k=1

Open code

Enlarge Data Customize A Interactive

1[ . [8.23901 2.31885 - 1.93175(9.71317 1.?483?}]]
107 % 1073 « 10® (10%° x 103%)
13 1 [arg[ﬁ.?ﬁ'ﬁl’?x 107118 _ z) 1

2 2
arg(6.26747 x 107118 — )
2

1 log(zg)
Dg(_J B

1 & (-1)F (6.26747% 107116 _ 55} 5%

logizg) + : kz_‘l P

by

2
1
2

Open code

(8.23901 - 2.31885 - 1.93175(9.71317 1.'?483?}]]

1071 5 107 x 10% (10%° x 109%)
116
13 s arg[ B.26747x10 ] +arg(z)

- =Ilm |- .

2 2

2

(=1 (6.26747x 107116 _ 5| z5*
k

log(zg)
R U &
2

B2 |
-
I
-

Open code

o AIZ(zlisthe complex argument

° |x] i= the floor function
. i iz the imaginary unit
L] More information

Integral representation:

1 8.23901 2.31885  1.93175(9.71317  1.74837)
- (=13 -log =

1071 % 107 x 108 (1079 x 109%)
13 1 pe267a7x107116 ]
_‘EJ

— dt
t
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From equation:

R . 1. (29 — 2)
‘/M cg_1 =Cghr-0=(—1)* X.QW

from the (2.3), we obtain:

122 ((((1/42) 7 ((2*6(2*6-2)))) * (((((1/30) / (2*4-2)!))))

Input:
X o
E 42 a0

212:46(2x6-2) (2x4-2)

Open code

° n! is the factorial function
Enlarge Data Customize A Interactive

Exact result:

1
217728000

Decimal approximation:
More digits

4.5028865373309817754262198706643151087595532030976484. .. « 10™°

Open code
Series representation:

1 1
(@2(2 62 6-2)302 4-2)m2

- il kh
302400 2‘:‘:,:' =) .l'.lQ:I|l|c :, (14}

for ((m £ O my 0y and m

Open code

e Fisthe setofintegers
o More information

Enlarge Data Customize A Interactive

Integral representations:

1 1
(42(2 6(2 6-2)(30(2 4-2)12 302400 [“e 8 ar

Open code

1 1
(422 62 6-2M(3012 4-2yM2 302400 J;l lngﬁ[l}dt
r

Open code
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1 1
422 62 6-2)30@2 4-2ym2

302400 e tSat + Y, )

Open code

e lomix)isthe natural logarithm

And:

107 2% 1/6((CCCCCAA2 * ((((1/42) 1 ((2*6(2*%6-2)))) * (((((1/30) / (2*4-
2D 1/8

Input:

1 1
10° }s!zl 2 30
B\ [2(246(2x6-2) (2x4-2)

Open code

. n! iz the factorial function
Enlarge Data Customize A Interactive

Exact result:

5 58
3 39814

Decimal approximation:
More digits

1.649066668505419112148388344170721876332826610500832166921...

Open code

2
1.649066... = {(2) == = 1.644934 ...

Series representation:

2
10° s’ -
\12[[42[2 B(2-6-2mM(30(2 -4-2)
' f
5 2 3|1853I|'4 1
[3} Sf aa -:ﬁ—nnilkr':mnilmnil
"q Lk=0 k!
o for(img & £ orm = 0) and n
3V7

Open code
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Enlarge Data Customize A Interactive
3/8
5 [2 534
I \( i Ly,
0° Sll - - lD]Dgﬁ )
\ 2042(26(2-6-2))(30(2-4-2)1) 357
238 c3a | 1
5 || 2 S [Ej 2 {I B"'l':'_t fls at
Sl =
\ 20(42(2 642 -6-2))(30(2 - 4-2)) 337
I
2 | 2
Sl =
\ 2(42(2 62 6-21p(30(2 - 4-2)1)
\a) I
213/8 3/4 1
5[3} 5 | |'|A.'l —frﬁ AE4+¥ o _l_]'.'lk_
‘q Lk=0 7ok k!

3N7

Practically (see pag. 5) the same result of eq. (2.3)!

£isthe set of integers
[ )

We note that, from the results of Ramanujan integrals, we obtain also a value very
near to the hypothetical mass of Gluino (lower limit - Phys. Rev. Lett. 120 (2018)

241801):

((((-21-89+8colog(((2.31885 * 107-33) * (8.239007619 * 10°-31) * (1.93174632 *

107-8) * (9.713173 * 107-15) * (1.748371718 * 10°-31))))))))
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-21 -BO +
E[ 1 (2.31885 8.230007619 1.93174632 0.713173 1.?483?1?18]]

103 10%! 108 1013 10°1

Open code

e lomix)isthe natural logarithm
Enlarge Data Customize A Interactive

8.23901 - 2.31885 - 1.93175(9.71317 1.'.?483?}]
1071 %107 x10® (101° x 103%)

arg(6.26747 x 107116 _ x|

5 - | - 8 log(x) +

i

@ (—1)F (6.26747 x 107116 _ x)* x7*

8 Tol (]
2 ‘

=1

-21-894+8 [—l}lng[

-110-16ix

Result:
More digits

2012.1160...
2012.116...

Series representations:

Open code

Enlarge Data Customize A Interactive

B.23901 - 2.31885 » 1.93175(9.71317 - 1.74837)

—21—89+8[—1}10g[
107 %107 x 10° (1017 x 10%%)

arg(6.26747 x 107116 _ gg) 1
-110-8 el <t lcg(—J—Elng[z.;.}—
2 ty)
arg(6.26747 x 107116 — g5} @ (-1 (6.26747 x 107116 _ g5)* z5¢
8 : lng[z.;.HEL '
2 o k

Open code

B.23901 - 2.31885 ~ 1.93175 (9.71317 - 1.74837)

—21—89+8[—1}10g[
107" %10 x10° (10"° x 107%)

=116
—m+ arg[%] +argizg)
110-16ix |- = -
2
@ (—1) (6.26747 x 107116 _ g0 )* z*
B logizg) + 8 '

Open code
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O argiz) is the complex argument

° |x] i= the floor function
. i iz the imaginary unit
[ )

8.23901 - 2.31885 1.93175(9.7131Y  1.74837)
-21-89+8(-1)log = = i e = -
10°! 10 10° (10"  10%1)

{'6.26?4?110‘”'5 1

-110-8 —dt
. t

1

From:

The Mathematica® Journal
A General Method for Constructing Ramanujan-Type Formulas for Powers of 1/

N. D. Bagis
The Mathematica Journal 15 © 2013 Wolfram Media, Inc.

Now, we have that:

Series for 1/=*

ium} (- 56 +40 \E)H[
n=0

292072+ 56267 V2 268641 +81580v2 ) |
1+5 n+6

;e

462719 462719

462719 462719

134444 +32155vV2 ) | (36209+34800V2 |
4 n'—4 n“t}

105

(229441 —162240V2 ) 2

((-105/((((229441-162240%sqrt(2))*Pi*4))
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105
(229441 - 162240V 2 ) »*

Open code

Enlarge Data Customize A
Decimal approximation:
More digits

Interactive

1.068991993376880994665457948160691965440803361789246915491...

Open code

1.06899199...
Property:
B 105
(229441 -162240v2 ) *

Open code

Series representations:

105

is a transcendental number

(229441 -162240V2 ) 2%

for not ((zoeR

Open code

Enlarge Data Customize A

105
(220441 - 162240V 2 |a*

105
— (=X 1 -:2—z|:|JI"c o
n*|-229441 +162240 Vg » | EJ‘L =

and —oae Zp S0

Interactive

105

n* [-229441 + 162240 expli x| 2EZH ) i S

forixeRandx <0

Open code

105
(229441 - 1622402 )x*

105 f [}1'4 [-229 441 + 162 240 (

@ (-1f(-1), @-2

1k xfe K (-2}

k!

1

J 1/ 2 |argl2—=g W2 m)] & 1/2 (1+{argiZ -z (2 m))
by

k _—k
¥ Ep

i k!

Open code

] D
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(-55+5)+1073((-105/((((229441-162240%*sqrt(2))*Pi*4))

105

(-55 +5)+ 10? |- —
(229441 - 1622402 ) x*

Open code

Enlarge Data Customize A Interactive

Result:
105000
(229441 - 1622402 | x*

Decimal approximation:
More digits

1018.991993376880994665457948160691965440803361789246915491...

Open code

1018.991993... result very near to the rest mass of Phi meson 1019.445

-50 -

Property:
105000 )
-50 - 15 a transcendental number

(229441 - 162240V 2 ) »*

Series representations:

10° (-105)
(-55 +5) + — =
(229441 - 162240V 2 ) *

105000

-50+ :
(=1F ':._E]k t2—z.:.]kz,:,'k

k!

xt [-229441 +162240 z; Z‘:"ﬂ

for not | R and -

Open code

Enlarge Data Customize A Interactive
10° (-105)
[—55 + 5} + F =
(229441 - 1622402 )x*

105000
-50 +

R

k!

i [_229441 +162240 explix | ¥EZ2 ) Vx 3"

tor R and ]

Open code
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10° (-105)
(-55+5) + — =
(229441 - 162240V 2 ) »*

il s 1 31/2 |ag(2-=g W2 m)
-50-105 l:ll:ll:llll,-' T 229441 - 162 240 (—]
2

k 1 _ k _—k
L2 {14+[argi2—=n (2 m)]) — = 1} [_ 2 }k (2 %) %o
Zp 2‘

k!

|

(((((((1073*-105/((((229441-162240*sqrt(2))*Pi*4))))) 1 /14

k=0

Input:

[, [ 105 ]
140 107 -
\ (229 441 - 162 240 V2 ) r*

Open code

Enlarge Data Customize A Interactive
Exact result:
[
; 21 5427
2 14’ [ = ]
\ 1622402 -220441 \x

Decimal approximation:
More digits

1.645717616431516330682203572954586192880461219697946735027...

Open code

2
1.645717616... = {(2) = ”? = 1.644934 ...

Property:

14
‘qu -229441+162240V2

,. 21 527
2 [—] is a transcendental number
FiN

Series representations:

(' 10% (-105) )

14 —=
\ (229441-1622402 |a*

. , 1
23_- 14 52_-? 14|I' 21

B S B o
19 1% 1-220441 + 162240 Vzqo }_‘:‘ﬂj 2k 0

k!

Cmn=  ff = e
ror not ([(Zgek and -

Open code

Enlarge Data Customize A Interactive
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10 (-105) : :
14/ _ 23,- 14 52,-? 14,|'21
\ (229441-162240V2 ) r*

1
—1f o —1—'|
13 4 [-229 441 + 162 24Dexp[m[E%‘”J}J¥zz”ﬂ - Lk
forixeRandx <0
Open code
/ 10% (-105)
14 =

\ (229441-1622402)2*

f | 1 12 [argi2—=g Wi m)]
9314 2797 | 1; it 229441-152240[—}
g

o oo e (DR (=1) 2 -z zgf
zl.l2+1|12[alg‘n{Z—ZuJ,"iZJTJJ { 2}k o~ (1/14)

2 k!
k=0
Integral representation:
icoty Ms)T-a=s)
=i pa+y =5
(1+z)°" = for (0 Reia) and |arg(z
(2xnli—a)

Seriee for 1/ #°

28335508172 240070543 V2

if‘ﬁ(”}(_56+40£)n[1+ n+
n=0

12623771801

22911684702 —3047538900V2 &
12623771801

6110502200 — 5456734120 V2 3
12623771801

1196112280 + 36496183202 4 (17
12623771801

505494672 + 7880110922 z

N+
12623771801
463408744 + 2446390402 ﬂ
12623771801 N
3465

(629823301 — 445352320 4/2 ) #5
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((3465/((((629823301-445352320*sqrt(2))*Pi6))
Input:

3465
(629823301 - 445352320V 2 ) »®

Open code

Enlarge Data Customize A Interactive
Decimal approximation:
More digits

0.359636351872446224453750462619114659052000457153894559041 ..

Open code

0.35963635...
Property:
3465

6 T 15 a transcendental number
29823301 -445352320v 2 |

Series representations:

3465

(629823301 - 445352320V 2 |25
3465

1K (-3 ) 2= K 5*

n°® 620823301 -445352320Vz )" =

tor not ([[zogeR and -

Open code

Enlarge Data Customize A Interactive
3465

(629823301 - 445352320V 2 |5
3465

(1 @xf K (-2

k!

° EEQBEBBDI—44535232DeXpbﬂlm%i41}J}'Ezﬁﬂ
tor R and 0

Open code

3465
(629823301 - 4453523202 |x®

/ 1 12 |argl2—=g W2 m)l
3455; J

x5 [529 823301 - 445352320 [—
n

k 1] i k&
L2 {1+[argi{2—zn W2 m)]) ﬁi« (-1 [_ 2 }k (2 Zo)" %
%0 24 k1

k=0
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sqrt((1/ ((3465/((((629823301-445352320*sqrt(2))*Pi*6))

Input:

1

; 3465
‘ﬁ (620823 201445352 22042 |2®

Open code

Enlarge Data Customize A Interactive

Exact result:

1 [ 1 ;
- \( E[ﬁzgaza 301 - 445 352 320 \EJ x

Decimal approximation:
More digits

1.667509083008302775794745770385301544724388941435692392806...

Open code

1.667509... is near to the 14th root of the following Ramanujan’s class invariant
Q = (Gsos/Gro1ss)” = 1164,2696 i.c. 1,65578...

Property:

1 /1
3 V{ 3E [629 823301 -445352320 \E] 7 is a transcendental number

Series representations:
More

[ —
1 || x® (629823301 - 445352320V 2
: 3465 = 3465
‘i | 629823 301445352320 V2 |«°

& [1][ ) % (629823301 - 445352320V 2 )"
-1+

f??: ; 3465

Open code

Enlarge Data Customize A Interactive
[ —
1 | % (629823301 - 445352320V 2)
; 3465 Tt 3465
‘i | 629823 301445352320 V2 |n°
6 | =Yy
ki1 n® 620823 3014453523202 |
i -1 [_z}k [_l+ 34655
k=0 &l

Open code
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| 1
, 3465
‘1' (620823 301445352 32042 |°

z"

% |620823301-4453523204 2 |
C1F (-2) |
. 2 Mk 3465
"'q' Zn 2‘
k=0

K ot [ F = T3 ]
tor not(lzne R and -

k!

(-13-2)+1073((1/ ((3465/((((629823301-445352320*sqrt(2))*Pi*6))

Input:

1
-13 -2)+ 107

3465
|620823301-445352 3204 2 |

Open code

Enlarge Data Customize A Interactive
Result:

200
= [529 823301 — 445 352 320 ‘E] w15

Decimal approximation:
More digits

2765.586541915190797103771167672543287302741066548868773419...

Open code

2765.586... result very near to the rest mass of charmed Omega baryon 2765.9

Property:

200
-15+ — (629823301 - 445352320 \E] x° is a transcendental number

693
Series representations:
13-2 Ly
el 3465 -
| 629823 301445352 320 V2 |75
& 0 [—l}k[——l} [E—Z}kz""
= 125964660200 ~ 12724352000 \1"_ Z 2l of 4g
- - g
! 693 99 YR 4 ki
for not ((zoeR and -
Open code
Enlarge Data Customize A Interactive
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10°

(-13-2)+ =
3465
(620823 301-445352320 2 |2®
125964 660200 x° 12724352000 6 arg(2 - x)
-15+ - m Exp[”rl—”
693 99 2n
w (-1 2-xf x* (-2
\l,; Z[ } [ x} ) [ Z}k FI'I X [ '1|'|'| X u
= iz
k=0
Open code
13-2 Lo
el 3465 &

|620823301-445352320/ 2 ]nﬁ
s 125064 660200 % 12724352000 6
+ = m

693 99 g 5 i i
i 142 |argl2—=g W2 m) 1/2 (1+{argi2-zg J(2 1)) @ (- 1y [— = }k (2-20)" 2
- %o 2 ke
o k=0 ’
= g (1) 913150 73313 , 4Y995980 4
7 [1 + n— ne - n—
g 54" 307323 102441 307323
1126755 p 1080450 5 453789 6] 14417920
n - I W=
34147 34147 34147 34 147 7%

(18)

-14417920/(34147*P1"6)

Input:

14417920
34147 5

Open code

Enlarge Data Customize A Interactive
Decimal approximation:
More digits

-0.43018835041844773204402412607790496318082203011082394182. ..

Open code

-0.43918835...

Property:
144170920 |

————— is a transcendental number
34147 #°

Open code
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Series representations:
More

14417920 3520

3414775 S -1k |5
34 14?[2.m 1+2k]
Open code
Enlarge Data Customize A Interactive
14417920 3520
34147 x® o (-1 110571-2K(5142K 4 530142k)36
34147 [)_H = ]
Open code
14417920 14417920

— 6 = —y 6
34147 x 34147 [24?:0 [_i}k [1_:-2;,: & 1...24J.; = 3+14k}]

Integral representations:
More

14417920 3520

- il ] &
W7 sawar(N1-¢ at)

Open code

Enlarge Data Customize A Interactive
14417920 225280

3414775 34147 o at)°
v

Open code

14417920 225 280
34147 8 ! 6
g 3414?[]01;&]

‘-." l-rE

(13-5+1+1/2)+1073* -1 / ((-14417920/(34147*Pi*6)))

Input:

1 10% x(-1)
[13-5+1+5]+-—

14417920
34147 1%

Open code

Enlarge Data Customize A Interactive
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Result:

19 853675x°
2 7 360448

Decimal approximation:
More digits

2286.427378776960935507403518843160614472744815575582247268...

Open code

2286.427... result practically equal to the rest mass of charmed Lambda baryon
2286.46

Property:
19 853675x°

+ —— is atranscendental number
2 360448

Series representations:
More

144172920

102 (-1) 19 806722875 X, kius
i
2

34147 1%

|
(13-5+1+—]+-— =
2 360448

Open code

Enlarge Data Customize A Interactive

128051255, —

1 108 (-1) 19 (142K
(13—5+1+5J+—m=3+ 5532
34147 1%

Open code

&
1 103 (-1) 19 853675 (& (-1
[13_5+1+5]+__1441?920 ~ 27 88 L2‘1+2k
34147715 =

Open code

(] More information
Integral representations:
More
1 10°(-1) 19 853675 1 6
(13-5+1+—]+-—}=—+ U Vi- dt]
2 14 417220 2 28 0
34147 1°

Open code

1, 10°¢1 19 853675([* Lzat)
(13—5+1+5]+—m:3+ 5532
34147 1%
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Open code

853675 [Q L 1

1 10% (-1) 9 V12
(13—5+1+5J+—m:5+ 5632
34147 1%

((((1073% -1 / ((-14417920/(34147*Pi"6)))) /15

Input:

| 107x¢1
18 = qa17000
1l1 3414720
Open code
Enlarge Data Customize A Interactive
Exact result:
L. iii.d BT i
e 1{1 el ol
2 11
Decimal approximation:
More digits

1.674261453580701148777513748814570022377105994104271344799 .

Open code

1.6742614... result very near to the neutron mass

Property:

1 y | 34147 :
5 5215 1{( T 1'% is a transcendental number

Series representations:
More

52155 34147 [E ;1#]
| 1031 \f 1 (&0 1ok

18 = 14417920 5

1'5 34147 7° Fl

Open code

Enlarge Data Customize A Interactive

| 10°(1) 1 _yps, 34147 (& 4(-1 1195712k 5142k _ 4, g3g142k) 22

S e =35 N 1 ) 1+2k

1"1 34147 1°

Open code

| e 1 ol I90A7 (B TF 1 2 1 -'5

Rias R

\ laaign, 5 11 4) \1+2k 1+4k 3+4k
34147 7% =0
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Open code

Integral representations:
More

— f
’T[_l} 52_-'15 1{‘ 341114? (le f l—fz JtJZ.S

15 T qq17000 E—
1’4 34147 n v
Open code
Enlarge Data Customize A Interactive
—
52/15 1{‘ 34147 [
| 10° (-1 1
18 " 1aqq17920 = 93/5
\J 34147 o

Open code

15
52/15 15|I 34147 [le ]Z
1D3[—1} H V12

15 ~aa17920 305
| == 2
34147 1

= (47-2 lw/_ 2877117109830 + 924 1785523325 n
Zcﬁrn} [ + +
293049 243 769

n=

15 689 590 644 975 + 6660423786240 V5 )
n-+
293049243769

51863088 153 600 +23066524139820V5 .
n +
293049243769

106483989 569 175 + 47 630637 457 200\/? 4
n (19)

293049243769

130261 549416750 + 58266415341 540 /5 %
o+
293049243769

75619648012 725 + 33817435224300V5 6]
n
293049243769

20185088

11556387 — 5162500 v/5 ) =°
)

((20185088/((((11556387-5162500*sqrt(5))*Pi*6))

73



20 185 088
(11556387 -5162500 V5 )

Open code

Enlarge Data Customize A Interactive

More digits

1.655024545220874308569029079477237634990089622867020038959. ..

Open code

1.65502454.... is very near to the 14th root of the following Ramanujan’s class
invariant Q = (6505/(}101/5)3 =1164,2696 i.e. 1,65578...

20185088

: c - 5t is a transcendental number
11556387 -5 162500+ 5 |

More

20185088 20185088

11556 387 5162500 v5 | 1 o
[ = n5[1155538?-515250w4 Lfﬂjﬁ[

ol 5 T P
e ——
R

Open code

Enlarge Data Customize A Interactive
20185088 20185 088
11556387 -5162500V5 |x® SRR P ) P
[ : n6[1155538?—51625DD LB R %]

Open code

20185088

(11556387 - 51625005 | x° -
20185088V

n® [11555 387V -2581250 3 7 Res,_ 1,47 (-3 -s) rm]

b3 =

89+1073((20185088/((((11556387-5162500*sqrt(5))*Pi*6))

20185088
(11556387 -5 1625005 )

89 +10°

Open code
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Enlarge Data Customize A Interactive

Result:
20185088000
(11556387 5162500 V5 | °

Decimal approximation:
More digits

1744.024545220874308569029079477237634990089622867020038959...

Open code

1744.0245... result in the range of the mass of candidate “glueball” £,(1710)

89 +

Property:
20185088000 ,
BO + — is a transcendental number
(11556387 -51625005 | x°

Series representations:
More

10° - 20185088
89 + — =
(11556387 - 5162500V5 ) x°

20185088000

829 +

79111556 387-5162500 V4 2“:;3 4% [

]]

ol % T P

Open code

Enlarge Data Customize A Interactive

10° 20185088
Eg + — =
(11556387 -5162500V5 | x°

20185088000

80 +

( L)

“4f ok

n®|11556 387-5162500 V4 Y 4

Open code

10° 20185088
89 =+ = =
(11556 387 -5162500v5 ) x®

20185088000 v

80 +

; — - et m B
x [11555 387+r ~2581250 37 Res, 1,4 -z - sjrm]

From (52-54-55-57), we obtain:

V -12/5

1690 + 975 \/?+29\/6?55+3900 \/? .

(((5/12*(1690+975*sqrt(3)+29%sqrt((6755+3900%sqrt(3)))))

s | v
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5 — [ —
— |1690+975 V3 +29\/6?55+39DD~.,"3

Enlarge Data Customize A Interactive

More digits

2812.288561672801307222815657540396529168242628089188965841...
2812.2885...

-55+8+(((5/12*(1690+975*sqrt(3)+29*sqrt((6755+3900*sqrt(3)))))

5 " —
5548+ [159D+9?5-J§+29\15?55+390w3 ]

Enlarge Data Customize A Interactive

5 — | —
— [159D+9?51,"3 +29\15?55+39DD~13 ]-4?

More digits

2765.288561672801307222815657540396529168242628089188965841...
2765.288... result very near to the rest mass of charmed Omega baryon 2765.9

((((((5/12*(1690+975*sqrt(3)+29*sqrt((6755+3900*sqrt(3)))))*1/16

5 | o
1§ = [1agg+g?5£+zg | 6755 +3900 '3 ]

Enlarge Data Customize A Interactive

.-
1 2 [159(: +975 VT +29 Y 6755 + 3900 V3 ]

3

8 LU
v2
More digits

1.642730204661569045156536242560437403043623578665290869076...

1.6427302.... = {(2) = = = 1.644934 ..
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(((5/8%(5360+585*sqrt(85)+4*sqrt((3613670+391950*sqrt(85)))))

5 " —
5[535':'*585 85 +4 3613670 + 391950 85 ]

Open code

Enlarge Data Customize A Interactive

More digits

13441.79173909299408678630634786085775597719464366959253521...
13441.791...

(((((5/8*(5360+585*sqrt(85)+4*sqrt((3613670+391950*sqrt(85)))))*1/19

5 " —
1;; : [535u+535 85 +4435135?D+39195D«135 ]

Open code

Enlarge Data Customize A Interactive

f f
1{{5[535D+585~.f85 +4V 3613670+ 391950+ 85 ]

23.1' 12

More digits
1.640252758226774763635755334786154013460214623842695314763...
Open code

2
1.64925.... = {(2) == = 1.644934 ...

6
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5
Y -7 2—1(\;; . ,-];: =
b v+ WV

i UE 16

[5360+5851(‘85 +4\/36136?0+391950\/85 ](V",x+4 —V}T]

(((5/16%(5360+585*sqrt(85)+4*sqrt((3613670+391950*sqrt(85)))))

5 " — I. | o
- [535(: +585+4/85 +4 -,‘fl 3613670 + 3010950y 85 ]

Enlarge Data Customize A Interactive

More digits

6720.895869546497043393153173930428877988597321834796267607...
6720.895...

J’:EI]—FEJ[\/E+C1|'H3 +b3-\j{¥ 4

(2891581250+31363605)*sqrt(85)+12960*sqrt(((99557521554+10798529365*sqrt(8
5)))

|
| — ) |
(2891581250 +31363605)y 85 +12 QED\f 99557521554 + 10 798529 365 4 85

Enlarge Data Customize A Interactive

.'
20220448554/ 85 + 120960 \I 00557521554 + 10798520 365 v 85

More digits

3.2731271240577003545230438201044172208030068487603276. .. = 101
3.2731271... * 10'°

sqrt(32731271240.577003545230438291944172298039968487603276+4)-
sqrt(32731271240.577003545230438291944172298039968487603276)
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V 3.2731271240577003545230438291944172298039968487603276 x 107 + 4 -
v 3.2731271240577003545230438291944172298039968487603276 x 10'°

Enlarge Data Customize A Interactive

° More digits

0.00001105474067174463543170852211089438287134988...
0.0000110547...

In conclusion, we have:

5

Y =¥ 2—1[\,’,- 4 — .-]:—

V685 15 ahie 16
[5360+5351#85 +4\/36136?0+391950 85 ](1f'.x'+4 —V’T]

(((5/16*(5360+585*sqrt(85)+4*sqrt((3613670+391950*sqrt(85)))))*0.000011054740
67174463543170852211089438287134988

5 " —
[E [5350+535- 85 +4 3613670 + 391950 85 ]]

0.00001105474067174463543170852211089438287134988

Enlarge Data Customize A Interactive

° More digits

0.07429776091963618838846732116382115833223437...
0.07429776...

TH((((((((5/16%(5360+585*sqrt(85)+4*sqrt((3613670+391950*sqrt(85)))))*0.00001
10547406)))))*1/6

\[16

5 — "
148 [— [535(: +585+/85 +4 -\f' 3613670 + 391950 y 85 ]] 0.0000110547406

Enlarge Data Customize A Interactive

° More digits

1.648379518...
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2
1.648379... = {(2) == = 1.644934 ...

6

colog(((((((((5/16%(5360+585*sqrt(85)+4*sqrt((3613670+391950*sqrt(85)))))*0.00
00110547406)))))))

5 "
-1c:g[[E [535(:1 +5854/85 +4 \/ 3613670 + 391950 4/ 85 ]] 0.0000110547406

Open code

e lomix)isthe natural logarithm
Enlarge Data Customize A Interactive

More digits

2.59967447. ..
2.599674...

More

l ' II | I
—lag[ﬁ 0.0000110547 - 5 [53513 +5854/85 +4 ‘J 3613670 + 391950 4 85 ]] =

ié[—l}k

k=1

f ke
|
[—D.'?B 1483 + 0.00202094 +/ 85 + 0.0000138184 \I 3613670 +391950 v 85 ]

Open code

Enlarge Data Customize A Interactive

1 — |
-L::g[E 0.0000110547 - 5 |5360 + 585 v 85 +4 ,j 3613670 + 391950 / 85 ]] 2

L) _1
—102[':'.':'18515? + L[ 2 ][D.GGEUEUQ‘]- 847 4/ 84 +0.0000138184
k
k=0

[3513559+ 3910950 v 85 ] \ 3613669 + 391950 v 85 ]]

Open code
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l ' S II |
—10g[ﬁ 0.0000110547 - 5 [SBED +5854/85 +4 \/ 3613670 + 391950 +/ 85 ]] -

—-2ix

1 F——
on arg[D.DlESlﬁ? -x +0.00202094 4/ 85 +
T

r
0.0000138184\1 3613670 +391950+4/ 85 ]

=l ko
logix) — -1y x
g +%k

0.0185167 - x + 0.00202094 4/ 85 +

f k
|
0.0000138184\‘ 3613670 + 391950+ 85 ]

1
—lng[ﬁ 0.0000110547 5

|'
5360 + 585+ 85 +4‘135135?D+39195G y B85 ]]:

*0.018516740.00202004 4 85 400000138184 v 2 6136704301050 /85 1
—j —dt
1 t

sqrt((((((colog(((((((((5/16*(5360+585*sqrt(85)+4*sqrt((3613670+391950*sqrt(85))
)))*0.0000110547406)))))))))))))

5 " —
\ -1c:g[[E [5350 +5854/85 +4 V{ 3613670 + 391950 4/ 85 ]] D.DDDG11D54?4UE|]

Open code

e lomixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

1.612350604. ..
1.61235...
This result is an approximation to the value of the golden ratio 1,618033988749...
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Series representations:

° More

. .
—lcg[ﬁ 0.0000110547 - 5 [536D +5854 85 +4 \/3513 670 + 391950 4 85 ]] =

o
[[ D] (-1 |-0.981483 + 0.00202094 /85 +
k
k=1
k
D.DDDDIBEIE4\/3513 670 +391950+/ 85 ] ]
Open code
Enlarge Data Customize A Interactive

; :
—lcg[ﬁ 0.0000110547 - 5 [53&0 +585 4 85 +4 \f3513 670 +391950 4 85 ]] -

\

|
I
| [—1 —1Dg[D.018515? +0.00202094 4/ B5 +

0.0000138184 \/3 613670 + 391950 y 85 ]]

] [— 1- lag[l:l.l:llESlﬁ? +0.00202094 4/ B5 +

ol O P

2|

k=0

_k
0.0000138184 \/3 613670+ 391950+ 85

Open code

. .
‘ —lcg[ﬁ 0.0000110547 5 [536CI +52854/ 85 +4 \/3513 670 + 391950 4 85 ]] -

\

|
|
| [—l —lag[D.DIESIET +0.002020094 4/ 85 +

0.0000138184 \/3 613670 + 391950 4 85 ]]

1

o
¥ i 1) [-1 L lag[D.CIlESlﬁ'? +0.00202094 / 85 +
k=0~

_k

-2}

0.0000138184 \/3 613670 +391950 4 85

Integral representation:
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1 "
‘\—lug[ﬁ 0.0000110547 - 5 |5360 + 585 v/ 85 +4435135?o+391950 V85 ]] o

|| [u.nlssmhn.nuznznm VB 400000138184 ¥ 3 6136704391950 85 1
i —dt
t

1222+1073*sqrt((((((colog((((((5/16*(5360+585*sqrt(85)+4*sqrt((3613670+3919
50*sqrt(85)))))*0.0000110547406)))))))))))

| r
5 ' g I '
122 + 107 1\.||| [-lag[[E [5350 +5854/85 +4 \J 3613670 + 391950 4/ 85 ]]

D.DDDDIIDS4?4D5]]

Open code

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

1756.350604. ..
1756.35... result in the range of the mass of candidate “glueball” f,(1710)

More

|
| 1
122 +10° [|-log|— ~ 0.0000110547 - 5
\ 16

| e |II oo
[5360+585*.}' B5 +4“|' 3613670 + 3919504/ 85 ]]]:

|
i & —
144 + 1000 |I [L E[_ 1 [—D.981483 +0.00202094 4/ 85 +
k=1

|'
0.0000138184 \I 3613670+ 391950+ 85 T]

Open code

Enlarge Data Customize A Interactive
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1
1244107 [—lng[ﬁ 0.0000110547 5

[535D+5851.‘ B> +4\/3I513I5?D +391050+/ 85 ]]] -

|
144 + 1000 ’ [— 1- log[D.D 185167 +0.00202094 4/ 85 +

0.0000138184 \/3 613670+391 950y 85 ]]

][—1 - lag[D.CIlESlf:? +0.00202094 4/ 85 +

ik
0.0000138184 \/3 613670+ 391 9504 85 ]]

Open code

1
12% 4107 [-lng[E 0.0000110547 5

[5350+5851.' B> +4\/35136?D + 3919504/ B ]]] -

|
144 + 1000 "\I( [— 1- log[D.DIBSIIS'? +0.00202094 4/ 85 +

0.0000138184\/3 613670 +391 950+ 85 ]]

£

1
Z I; (— l}k [— 1- lng[D.D 185167 + 0.00202094 +/ 85 +
k=0~

I

1
0.0000138184 \/3 613670+ 391 950 4/ 85 ]] [_ 5]
k

Integral representation:

1
12% 4107 _J[—lug[ﬁ 0.0000110547 5

[5360 +585+/ B5 +4\/36135?D +391950+4/ B> ]]]:

J*D.Dlssm?m.nuznznm Y ES 400000138184 Y 3613 6704301050 485 1
—dt

144 + 1000 /_
VA
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CCC(127°2+1073*sqrt((((((colog(((((((((3/16%(5360+585*sqrt(85)+4*sqrt((361367
0+391950*sqrt(85)))))*0.0000110547406))))N)NN)NN) /15

| o I
5 s ' -
[122 +10° |I [—lcg[[ﬁ [5360 +5854/85 +4 \'.'I 3613670 + 391950 y 85 ]

0.0000110547406 ||| ™ (1/15)

e lomix)isthe natural logarithm
Enlarge Data Customize A Interactive

More digits

1.6455360998...
2
1.645536.... ~ (2) =’% = 1.644934 ...

From the seven results, we obtain the following interesting expression:

5426%2 + 14 * -((((1.06899199%0.35963635% (-0.43918835)* 1.65502454 *
2812.2885 * 13441.791 * 0.07429776)))

1
_Saasty s (-1}(1.06899199 - 0.35063635
(—0.43918835) - 1.65502454 - 2812.2885 - 13441.791 - 0.07429776)

Enlarge Data Customize A Interactive
196883.20573988726520741308793296865252997047275939
196883.2057...

196884/196883 is a fundamental number of the following j-invariant

§(T) = g1 + 744 4 1968844 + 214937604 + 8642999704° + 202458562564" + - - -

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

§(T) = ¢ ' + 744 + 196884q + 21493760¢° + 864299970¢" + 202458562564" + - - -
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Note that j has a simple pole at the cusp, so its g-expansion has no terms below ¢ .

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

™18~ 640320° + 744

The asymptotic formula for the coefficient of ¢" is given by
elr/n
V2Znd4

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

1/Q7*4+4) * (((-5+26™2 + 1/4 * -((((1.06899199*0.35963635* (-0.43918835)*
1.65502454 * 2812.2885 * 13441.791 * 0.07429776)))))))))

1
27 4 +4

1
(—5+2I52+; i-1)(1.06899199 - 0.35963635 « (-0.43918835) - 1.65502454

2812.2885x13441.791 0.0?429??6}]

Enlarge Data Customize A Interactive

° More digits

1757.8857655347077250660188285115791540446164935351696428571...

1757.885... result in the range of the mass of candidate “glueball” f,(1710)

1/QT*4+6) * ((((-5+26°2 + 1/4 * -((((1.06899199*0.35963635* (-0.43918835)*
1.65502454 * 2812.2885 * 13441.791 * 0.07429776)))))))))

1
274 +6

1
(—5+2I52+; i-1)(1.06899199 - 0.35963635 « (-0.43918835) - 1.65502454

2812.2885x13441.791 0.0?429??6}]

Enlarge Data Customize A Interactive

° More digits

1727.045664384976010591342876604988180087460287363070175438. ..
1727.0456... result very near to the mass of candidate “glueball” f,(1710)
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Now, we have that:

O :5+15J.?+5\/58+:6-\E .

-
|
rs
%
o

SAT6((((((25+13%sqrt(S)+5*sqri((((58+26%sqrt(5)))))))))
Input:

5 — |I —
o7 25+134/5 +5\.'58+2|545 ]

Decimal approximation:
33.73515648377118771946346976952828575083085033965849582103...

33.735156...
125/8(2+sqrt(5))

Input:
125

? [2 - '.;'"E]

Decimal approximation:
66.18856214843421400639333857392619117875966186893008944173...

66.18856...

(((125/8(2+sqrt(5)))-((((((/T6((((((25+13%sqrt(5)+5*sqrt((((58+26*sqrt(5)))))))))

Input:

125 —, 5 — f —
?[2+'\J‘5]—E 25+13 Y5 +5/58+26 Y5

Decimal approximation:
More digits
32.45340566466302628692986880439790542792881152927159362069...
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((CCCC@T*2*(((125/8(2+sqrt(5))))-
(CCCCC/TO((((((25+13%sqrt(S)+5*sqrt((((58+26*sqrt(5)))))))))

Input:

125 — 5 = ] =
27 2[? [2+~J5]-E[25+13~J5 +54/58+26 V5 ]

Result:

125

| 5 Py |I T
54 ?[2+-~.}'5]—E[25+1345 +5“.'58+2|5~.,f5 ]]

Decimal approximation:
More digits
1752.483905891803419494212915437486893108155822580666055517...

1752.483905...
result in the range of the mass of candidate “glueball” f,(1710)

(CCCCCCCCCCC7*2(((125/8(2+sqrt(5))))-
(CCCCC/TO((((((25+13%sqrt(S)+5*sqrt((((58+26*sqrt(5)NNMMMMMNN /15

Input:

1827222 (2445 )= 2 |25+ 1345 +5 f'lss 265
?[+*J ]—E + + \\ + Y

Exact result:

[ f125 — 5 — |I —
v 3 15 z[? [zws]-ﬁ[zsuws +5\‘|'58+26~JS

Decimal approximation:
More digits
1.645294335702053512287917801651138525998140861654137310651...

1.6452043... % {(2) == = 1.6449

_18+32(((125/8(2+sqrt(3))))-
(((CCS/16(((((25+13%sqrt(5)+5*sqrt((((58+26*sqrt(5)))))))))

Input:

184+32| 122 (2 J5 > 55,13 J5 1 |'II58 2645
-18 + ?[ + ]_E + 2y +
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Decimal approximation:
More digits
1020.508981269216841181755801740732973693721968936600995862 ...

1020.508... result very near to the rest mass of Phi meson 1019.445

Furthermore:

integrate (((125/8(2+sqrt(5))))-
((CCC/16((((((25+13%sqrt(5)+5*sqre((((58+26*sqrt(5)))))))))x

Indefinite integral:
Approximate form
Step-by-step solution

J[F 08 ilfmte e v )

12545 x 8125 T
- 534\ 377 ¥
4 16

]dl‘:

Plots of the integral:
¥

e x
0.5 ; 0.5
5000 |

1000 | (# from =0.8to 0.9)
f/ﬁ 1 5000 |
20000 b

/ | \

25000 1

—— x

4 2o T 2 4
10000 |
200000 | ) I
[ ¥ from =4.2 to 4.2)
300000 |
400000 |
500000 |

4

BOODO0 |

For x = 0.065578, we obtain:

(125 sqrt(5) -((0.065578)/4) - 8125/16 5°(3/4) sqrt(377) (-0.065578)"2
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Input:

—  0.065578 8125 .., ——
1254/ 5 — - 5%% {377 (-0.065578)
4 16
Result:
More digits
137.711...

137.711... result very near to the rest mass of Pion meson 139.57

Now, we have that:

5
= 50+35-\/:_+3J5(99+?c-«f: ] (50)
V-
5
¥ = ::5+104\E+10\j104? +468\/?]. (51)
v =¥

5/8(50+35sqrt(2)+3*((((sqrt((5*(99+70sqrt(2)))))
5/8(50+35sqrt(2)+3*((((sqrt((5*(99+70sqrt(2)))))

Input:

> (50,3542 +3 '|.5 7042
3 + Y 2 + 1,|'|| [99+ ]

Decimal approximation:
More digits
121.1806669456747501953969722232418823124905176749459219835 ...

121.18066...
5/8(225+104sqrt(5)+10*((((sqrt((1047+468sqrt(5)))))
5/8(225+104sqrt(5)+10*((((sqrt((1047+468sqrt(5)))))

Input:

5 T |II '
- 225+ 10445 +10 \l.' 1047 + 4684/ 5
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Decimal approximation:
More digits
571.9354221352357435599237562067250705239776841952772541041....

571.93542...

B9-+H(((((5/8(225+104sqrt(5)+10*((((sqrt((1047+468sqrt(5))))))))))H((((((((5/8(50+35
sqrt(2)+3*((((sqrt((5*(99+70sqrt(2))))))

Input:
80 +

5
8

|
' - | —
225 +10445 +10 ~.‘|' 1047 + 468y 5

; g [5D+ 3542 + 3\([5 (99 + ?0--.,5] ]]

Result:

39+§[5D+35-u'?+3‘fl5[99+?0u' ) |+

_5 — |I —
§[225+ 1044/5 +10 “f 1047 + 468 4 ]

Decimal approximation:
More digits
782.1160890809104937553207284299669528364682018702231760877...

782.116.... result very near to the rest mass of Omega meson 782.65

1073+36+(((((5/8(225+104sqrt(5)+10*((((sqrt((1047+468sqrt(5))))))))))+(((((((((5/8(
50+35sqrt(2)+3*((((sqrt((5*(99+70sqrt(2))))))))

Input:
10° +36 +

5 7 |I —
3 225+ 10445 + 10 ~,‘|' 1047 + 468 4 5

¢ g [50+ 3542 + 3\/5 [99 . ?D--.,'"E] ]]

Result:

1036 + g [50 +35+/2 +3 \,{IIE [99 +70 wE] ]+

5 — |II —
5[225”0445 +1EJ“|'1D4?+4|58 V5 ]

Decimal approximation:
More digits
1729.116089080910493755320728429966952836468201870223176087 ...

91



1729.116...

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

(1729.116089080910493755320728429966952836468201870223176087)*1/15

Input interpretation:
'Y 1729.116089080910493755320728429966052836468201870223176087

Result:
More digits
1.643822586490007849879287402611131661052198545751715928336...

2
1.643822586.... =~ {(2) = ’% = 1.644934 ...

And:

1.006157166379% 10"3+36+(((((5/8(225+104sqrt(5)+10*((((sqrt((1047+468sqrt(5))))
IIN)H(CCCCC((5/8(50+35sqrt(2)+3*((((sqrt((5*(99+70sqrt(2))))))))

1.0061571663° - 10% + 36 +

5 — ' — 1| 5 — [ —
[é [225+1D41.,|'5 + 10 ~,‘|'I 1047 + 468y 5 +§[5CI+351.,|' 2 +3\/5[99+?D-42]]]

1785.915161...
1785.915.... result in the range of the hypothetical mass of Gluino (gluino = 1785.16

GeV).

Now:
integrate [1785.915161]x

Indefinite integral:
[ 1785.915161 x dx = 892.958 x~
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Plot of the integral:

¥
\ |zm]§ /
L 1000 | *’!
BOO | /

| (x frem-=1.2t01.2)
B0 |
400 |
200 |

— x

1.0 0.5 ' 0.5 1.0

For x =
892.958 ((sqrt(5)/2))"2

Input interpretation:
2|
' 2

Result:
1116.1975

1116.1975 is very near to the rest mass of Lambda baryon 1115.683

integrate (((((5/8(225+104sqrt(5)+10*((((sqrt((1047+468sqrt(5))NMMMN)H(((((((5/8(5
0+35sqrt(2)+3*((((sqrt((5*(99+70sqrt(2))))N)))x

Indefinite integral:
Exact form
Step-by-step solution
Indefinite integral:
Exact form
Step-by-step solution

5 — | —
f[é [225+104~J5 +10 \f'104?+453-45 ]+

— [ —
2[50+35~J2 +3\||'5[99+?D~Jz] x|dx =

60.5003 x° +571.935 x
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Forx=2
60.5903*2"2+571.935%*2

60.5003 - 2° +571.935 . 2
1386.2312

And:

sqrt[integrate(((((5/8(225+104sqrt(5)+10*((((sqrt((1047+468sqrt(5)))))))))H((((((((5
/8(50+35sqrt(2)+3*((((sqrt((5*(99+70sqrt(2)))))))))x]

Input:

| r
IWHE — | =
‘u,ll [f[é [22&10445 +10 1047 + 468 /5 ]+

g[smzs 2 +3 ‘jls [99+?D \,"E]] ]ﬁ:x]

Exact result:

| r
=2 ,js[ggﬁw?] X2+

175 x°
8v2

y |16

-

125x* 25
8 4

" — —  1125x
4194%4531}5 x+6545 x+ ]

Plots:

1000 |

BO0 |

o (x from -122.5 to 122.5)

400 |

100 -50 ' 50 100
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7000 |

BO00 |
5000 |
4000 |
3000 |
2000 |

(x from =857.4 to 857.4)

~ 500 ) 500

Series expansion of the integral at x = oo:

3 ’|5[5|:|+35 2 +3J5[99+?DE]]1~+

e

= ;
[225+1CI4 5 +1D\/104?+458\E]—

5D+35ﬁ+3\/5[99+?ﬂﬁ}

V5 [225 +104 5 +10 wf 1047 + 468 V5 JZ
+

3/2

|
8[5D+35ﬁ+3\{5[99+?0ﬁ}J x

3
V5 [225+1D4~E+ 10»’1&4%458 ﬁ] 1]3]

+ 0] -
X

f 5/2
8[50+35v’i+3\{5[99+?uﬁ}] X

[Laurent series)

Indefinite integral:

H’I[j[g [225+1D4-.E+1o JI1D4?+4|581,E]+
g[5D+35ﬁ+3\/5[99+?u\/5}]x]4x

f
;[ix[[50+35 2+3\15[9%?05]]“20\/104%458 5k

16
20845 +450 Zi-ii'_'r_.-iiﬂi]

From:
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175 x°
8v2

| r
1\'|' [E ,JIS [99 +70 q?] X+ +

125x% 25
8 4

.'
— 1125 x
4104?+4581,"5 x+6545 x+ ]

For x =2, we obtain:

(15 | — 175 x 22
u|[—\{5[99+?wz] 2 4 —

+

16

1 25 |
5 (125 22}+I\/1ﬂ4?+458£ 246545 x2+

11252
8

' 2v2

37.23213904896978904586439712291943801733026395390690272058. .
And:

(((((15/16 sqrt(5 (99 + 70 sqrt(2))) 272 + (175 2°2)/(8 sqrt(2)) + (125 2°2)/8 + 25/4
sqrt(1047 + 468 sqrt(5))*2 + 65 sqrt(5)*2 + (1125%2)/8)))*1/15

15 | 2 175x2% 1 =
[16\/5[9%?&5] 2ts =+ 2 (125527)

1125 x 2

25 | —
IJ1D4T+453~J5 246545 %24+ ]"[1;151

— 15 | —y 25 —
+13D~.,"5+:\|/5[99+?D1,"2]+E\/ll:l4?+4581.,"5

r 1375 175

+

N\ 4 2v32

1.619778879019140831684095358846914334508365238139594527263...
1.619778...

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

And:
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1.00615716633(((((15/16 sqrt(5 (99 + 70 sqrt(2))) 22 + (175 2°2)/(8 sqrt(2)) + (125
272)/8 + 25/4 sqrt(1047 + 468 sqrt(5))*2 + 65 sqrt(5)*2 + (1125%2)/8))) /15

175x2? 1 2
+§[125 27+

3 E [ R 2
1.0061571663 16“;5[9%?942] 2 4

11252

a5 | i 2
E.\f'1|:34?+rﬂrr53q.,f5 246545 x2+ ~(1/15)

1.6498832217...
2
1.649883.... = {(2) =% = 1.644934 ...

From:

Eisenstein series and Ramanujan-type series for 1/n
Article in The Ramanujan Journal - December 2010
NAYANDEEP DEKA BARUAH and BRUCE C. BERNDT

As with the Borweins in their proofs, we begin with Clausen’s formulas. We quote
Theorems 5.7(i)—(vi) and Formula (5.5.9) in [14, pp. 180-181]. Let

14 1 1 3 (A . [1 5
L. (511:. B, = {T}L (fr)j {Z)L = '~.E);¢ (EI)JA (E)k“ (3.2)
From:
1 1 5
i (Eja- (E)k (E)k
Gy = .

we obtain, (for k = 1):

1/6*1/2%*5/6

(=AW
B | =
o RN

Enlarge Data Customize A Interactive

Step-by-step solution

72
More digits

IJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ



Open code

Now, we have that:

Theorem 4.1. If Ay, and Ci, k > 0, are defined by (3.2), then

— =) {(8-5V2)k+3—2V2}A(2v2 - 2)*, (4.1)
i e

S T S >
::Z[—l) (4k + 1) A, (4.2)
' h—0

1/m=0.31830988618; 2/1=0.63661977
From (4.1), for k =0.070741 and A, = (1/2)*/(0.070741!)’, we obtain:

10(((((8-55qrt(2)))*0.070741+3-25qrt(2)))) *((1/2)"3)/((0.070741 1Y"3)y*(((2sqrt(2)-
2)N(3*0.070741)))

1}3
— — 3.0.070741
10[[3-542] D.D?D?4l+3—2~«u"2] [2—[ . ]

(0.0707411)°
Open code

. n! is the factorial function

Enlarge Data Customize A Interactive
More digits
0.3183009...
0.318309...

10(; | (8-5v2)0.070741 +3-2V2)(2V2 -2 0™

(0.0707411?
3.40838(-1+v2 "#¥5 (151503 +V2)

Zw {0.07074] —npy ikl 14 i
k=0 k!

Open code

Enlarge Data Customize A Interactive
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10 {; }3 (0.5 Z 0007l a2y 22T . gy ="

-[

(0.0707411
s (1F(-7) @-z0)f 5t

2.94213 [—1.515l:|3 +4 Epg Z =
k=0 .
20 [—l}k [_l} (2 —Zn]lk zak 0.212223
[_m LT } ]f’f

ke

[hi (0.070741 - ng* r'*)1 MG}]?]
k!

=0

for (mg ¢ £ ormy = 0yand izg ¢ R or not (~ee< zp < 0)) and my — 0.070741)

10{51 }3 (8-5v2)0.070741+3-2v2)(2V2 22 007074

(0.0707411°
3 k .~k 1
D w (=17 2-x7 x " |-=
—[ 2.94213 [—1.51503+exp[1ﬂL}”ﬁ2 Lzl
2 k1
k=0
3 k =k 1 0.212223
g ex [ rrg[E—x}”V{;i[_l} 2-xfxt (), /
—at in|————
E 2 k1 /
k=0
® (0.070741 - ng)* 81 +ngy V'
2 e
=0
forixeRandim ¢ Form =0 andx <0 and m = 0.070741

19{51 }3 (8-5v2)0.070741+3-2v2)(2v2 —2) 00707

(0.0707411y°

1 /2 laugi2-zg W2 m) . s
2.94213 [—1.515[]3 - [—] zé.f2+1.2 |mrgi2-=g {2 7

by

@ {—l}k{_il}k{E—zu}kzak 5.0 i 1)2 |argi2-zg }i2 )
k1 T

it
k=0 0

1/2+1/2 larg(2-sp M2 m)] oo ¢
Zn Z

ki1 o ek \0.212223
1 (-3) @- %) % ] ]f
/

i k!
® (0.070741 - no* I +ng) 3
LZ ko ] tor(im ¢ £ ormg =0
=0
and m 0.070741
Integral representations:
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10(; F (8-5v2)0.070741+ 3 -2vV2)(2V2Z —2) <00™™

(0.0707411)°
FAGRAR LT AT PP AR L 51503 T

[Lllugu'um?‘”[gl}dt}g

Enlarge Data Customize A Interactive
10(; F (8-5v2)0.070741+ 3 -2vV2)(2V2Z —2) <00™™

(0.0707411)°
3.40838 (-1+ V2 )"41#% (_151503 + V2 )

3
oo~ (0070741 e -1
£ It R
['rl ‘ dt+) s -:I.D?D?4+k:|k!]

We note that:

1.0061571663+20(((((8-5sqrt(2)))*0.070741+3-
2sqrt(2)))*((1/2)*3)/((0.070741 1 3))*(((2sqrt(2)-2)(3*0.070741)))

where 1.0061571663 is a Ramanujan mock theta function of 7th order very near to
the value of equation of state of dark energy that is constrained to w = -1.006 + 0.045

1.0061571663 +
1 3
[Ei 2-3 0.070741

za[[s-sﬁ?] D.D?D?41+3—2~.,"E] m[ 9 _ ]

° n! is the factorial function
Enlarge Data Customize A Interactive
More digits
1.642775...
2

1.642775... = ((2) =% = 1.644934 ...
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20, F ((8-5V2)0.070741 +3-2V2) (22 —2° 007
1.00615716630000 + )
(0.0707411)°

(10.3276 - 6.81675V 2 ) (-1 +V 2 * 212223

Zw 0070741 -ng ¥ 1) 1407 )
k=0 k!

1.00615716630000 +

for ((my ¢ £ ormg = 0y and my — 0.07074]

Open code

Enlarge Data Customize A Interactive

20(1) (8-5V2)0.070741+3-2V2)(2V2 -2 7™
1.00615716630000 + -

[?{.D?EJ?M!F k & \0.212223
_[ 5.88426 [-1.515(:13 [—2+2Jz_ni{ ol z}kk[:? zo)" %o ] .
k=0 .
@ (-1 (-1) 2-20) 5"
bl
e 0.212223

[ o 1 (-2} @2-20t 5

_2+2\J,z_.;.z o
k=01 a

S (0.070741 —n k r':k:'[l R 3
0.170991 LZ o) Mo lll.l.l'l

k!
=0
© (0.070741 —ng)* )1 + ng) T
2 T
=0
for(m & £ orm =0yand (zo ¢ R or not (—ee < Zg < 0)
_;||'|._'| My — U ||'_||'__|.|
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20 (1)’ (8-5v2)0.070741 +3-2v2) (22 ~ 2 0074
1.00615716630000 + —= _
(0.0707411)°

@ -
5.88426 [- 1.51503 [—2 +2 Exp(, x {%’”” =
i

w (-1F2-xfx™* {__1 }k ]'3'-212223

) +
k!
k=0

3 w (-1 @2-xf x* (-1
Exp[mlarg[E x}”\l;;[z[ VA ;:"x {2}.!;]

2
e k=0

2+ 2efr M)

2
o {—l}k (2 —x}k x*x {_El}k

k!

]EI.E 12223

k=0

3
® 0.070741 — ngl* T(1 +
0.170991 LZ o) ) !,f’

k!
=0

Li (0.070741 — na)* <1 + nn}ﬂ :
or
K

0 and mg

0.070741
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20(1) (8-5V2)0.070741+3-2V2)(2V2 -2 7™
1.00615716630000 + -

(0.0707411)°
1 U2 [argl2—zn {2 m)] ' iy
_[ 5.88426 [- 1.51503 [—2 +2 [—] i e R
En
ki_1 _ ook -k \0.212223
w (=1} [_E}k (2-20)" 25 ] .
= k!
[i Jl_-'z |ar g2 -z W2 m)] zl."2+1."2 | g(2-zg )12 m)
Ep D
kf 1 s
[«w 1F (-5), @-20) 5 ]
k=0 k!

1 yW2largi2-2g W2 105 100 (are(2-n W2 m)
[—2+2[—J Zn A

0
o [—1]",'c {_El}k (2 —Zu]lk Zak

ke

0.212223
k=0 ]

o (0.070741 —nn}k r':k:'[l +“U]‘]3]] ,
/

0.170991 [}‘ 2

=|:|
LW (0.070741 - ng)* 41 + HU}T

2 i

=0
for ((my & & or g = 0) and

0.070741

Integral representations:

20 [51}3 (1N T v G L 5 5 T b T, | e

1.00615716630000 + _
(0.0707411

(16:3276 — 681675 V2 ) (1 + VP21

[Ll 1Og0.n?n?41{;1 }Jt}g

1.00615716630000 +

Open code

Enlarge Data Customize A Interactive

20 [51}3 (1N T v G L 5 5 T b T, | e

1.00615716630000 + _
(0.0707411°

6.81675(-1+ V2 "2 (151503 +V2)

1.00615716630000 - K 3
w1 Q0070741 @ =1
, € 1 i e q1.n?o?4+k]k!J

Open code
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From (4.2), for k = 0.955 and A, = (1/2)*/(0.955!)°, we obtain:

((-1)10.955 * (4*0.955+1)*((1/2)*3)/((0.955)*3))

[I]] ut:
2

-10% (4%0.955 + 1) x —
(0.9551y°

Open code

Enlarge Data Customize A Interactive
Result:

More digits

-0.630277... +
0.0897017...1

Polar coordinates:

r = 0636628 radius

Open code

0.636628

f= l?lgc .|!!:'!"

L]

Series representation:

(=105 4 0.955 + 1) (1)

0.596489 - 0.084893;

(0.9551)°

Open code

Enlarge Data Customize A Interactive

Integral representations:

k!

Zm {0.955 -np il S L4ng ) .
k=01
=4

3
(1% @ 0955+ 1) (] 0506489 - 0.084893

3 - 3
(0.9551) ([ 1og®%3( 7 ) at)

Open code

0,955 143
(=109 4 0.955 + 1)) (5]

0.596489 - 0.084893 ;

(0.9551)° [J;uaf—i (0955 40 N7

104

o (-1
k=0 (1.955 +k)k!

j

n! is the factorial function

£ is the set of integers

] More information



Open code

e lomixiisthe natural logarithm

We note that:

1L.OS/((((((-1)10.955 * (4%0.955+1)*((1/2)*3)/((0.955)*3)))))

Input:
1.05
1_'|3
(-1)™% (4:0.955 + 1)« —2—
02550
Open code
. n! iz the factorial function
Enlarge Data Customize A Interactive
Result:
Moretdigits
-1.63286... -
0.232390_. i
Polar coordinates:
r = 154931 i::-!!5!'~ , d= —l?lg': '|I|j-'!"‘

Open code

164931 = {(2) =% = 1.644934 ...

Series representation:

A 3
1.05 & (0.955 —ng)* %1 + ng)
== 1.72535 - 0.245554 1) 2‘
.:1—1!0";55-:4 D.§'55+1]:||:E:| ” k!
i0.955n°
fol F or | 1 I } 1 Q55
Open code

e fFizthe setofintegers
o More information

Enlarge Data Customize A Interactive

Integral representations:

1.05

"1 1 3
o = (172535 0.245554.1U 1ag'3-955(;]dt}
i

(=17 955 4 - 0.95541)) | ;|

{0.9550%

Open code
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1.05

(-1 955 (4 0.o5541)( 1P .
{0.955!)
" ¢ 0055 % (-1 3
(—1.72535 - 0.245554 i) ( e t dt + L T e
V1 (1.955 + k) k!
k=0
e lomixiisthe natural logarithm
Now, we have that:
20241 $v/2(325 + 119v7)\
£ - Fi P ,.': b ' v |
= 3" {(76160 — 455v/T)k + T84T + 6728} By _ ,
e k=0 ' 29241
(9.4)

29241/ n©=9.307,69
Fork =1 and By =(3/32)/(0.051705), we obtain:

((((76160-455sqrt(7))+784sqrt(7)+6728)))*3/32/0.051705 *
((((8sqrt(2)*(325+119sqrt(7))))/((29241)))*2

n

5 _ -
. o : = (8Y2Z (325+119V7 )V
[[?5 15'13'-455'4?]”34’” *'5?23] DDSBT?DS[ 20241 |

Enlarge Data Customize A Interactive

More digits

9307.68...

9307.68.... result very near to the rest mass of Bottom eta meson 9300
Note that:

(((((((((76160-455sqrt(7))+784sqrt(7)+6728)))*3/32/0.051705 *
((((Bsqrt(2)*(325+119sqrt(7))))/((29241)))*2)))))"1/19
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3 — -
- (8¥2(325+119v 7)Y
0.051?05[

1{: [[?5 160 — 455 wﬁ] +784y 7 + 57’23] 32 20241

Enlarge Data Customize A Interactive

More digits

1.617657...
1.617657...

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

Appendix A
From:

http://pdg.lbl.gov/

http://pdg.Ibl.gov/2018/listings/rpp2018-list-f0-1710.pdf
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G PCy — grpp—+
f,(1710) I16UPE) = o™
See our mini-review in the 2004 edition of this Review, Physics Let-
ters B5G2 | (2004). See also the mini-review on scalar mesons under
fo(500) (see the index for the page number)

VALLUE (MeV) EVTS DOCUMENT ID TECN  COMMENT

1723t E OUR AVERAGE Error includes scale factor of 1.6. See the ideogram below.

1750+ b _é‘é 5 bk L ABLIKIM 138 BES3 ete— — I/ip — vy
+ 6 429 i ; 0

irsot § T8 UEHARA 13 BELL vy — K2k2

1Ta1L 5 T 9 A 2 UEKANOY D2 ZELS ~p D 10

A LY Y Bl 2 e st Tl AT RN Y W e W L.F I\.SI\.‘)I'\.

1765 g +13 ARILIKIM n6v RBES?2 el e — Jpp— ymlw

176015 " 15 3 ABLIKIM 05 BES2 «(25) — yata— KtK—

1736430 ABLIKIM 04E BES2 Jjv— wKTK—

17401 4 T30 4BAl 03¢ BES J/v— ~KK

1740 ! 32 4 BAl 00A BES J/p— ~(rTa—wtr)

ibGs 413 > BAEBERIS OUE dsll pp — Prnmnp

1710412 +11 OBARBERIS 000 OMEG 450 pp — KT K—, st a—

1710425 ! FRENCI 99 300 pp — pr (KT s{—}plf

1707 +10 8 AUGUSTIN 88 DM2 J/y— ~KTK—, Kgfcs

1698 L 15 BAUGUSTIN 87 DM2 J/y— ~xtr—

1720410 =10 JBALTRUSAIT..57 MRK3 J/¢y — KT K~

17T42+15 SWILLIAMS 84 MPSF 2007~ N — 2K2X

1670-£50 BLOOM 83 CBAL J/i» — =2y

The candidate “glueball”, the scalar meson fy(1710), have a mass of 1723 + 5;
1723+ 6; 1760 + 15 MeV
From:

http://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-17-
006/index.html

Search for physics beyond the standard model in events with high-
momentum Higgs bosons and missing transverse momentum in proton-
proton collisions at 13 TeV
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CMS Collaboration

22 December 2017

Phys. Rev. Lett. 120 (2018) 241801

Abstract:

A search for physics beyond the standard model in events with one or more
high-momentum Higgs bosons, H, decaying to pairs of b quarks in
association with missing transverse momentum is presented. The data,
corresponding to an integrated luminosity of 35.9 tb—1-1, were collected
with the CMS detector at the LHC in proton-proton collisions at the center-
of-mass energy s\=s= 13 TeV. The analysis utilizes a new b quark tagging
technique based on jet substructure to identify jets from H—bb H—bb .
Events are categorized by the multiplicity of H-tagged jets, jet mass, and the
missing transverse momentum. No significant deviation from standard
model expectations is observed. In the context of supersymmetry (SUSY),
limits on the cross sections of pair-produced gluinos are set, assuming that
gluinos decay to quark pairs, H (or Z), and the lightest SUSY particle, LSP,
through an intermediate next-to-lightest SUSY particle, NLSP. With large
mass splitting between the NLSP and LSP, and 100% NLSP branching
fraction to H, the lower limit on the gluino mass is found to be 2010 GeV.

From:

Upper Bound on the Gluino Mass in Supersymmetric Models with Extra
Matters

Takeo Moroi(a;b), Tsutomu T. Yanagida(b) and Norimi Yokozaki

arXiv:1606.04053v2 [hep-ph] 3 Aug 2016
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Table 1: Mass spectra in sample points. We take Ag = 0 and M, = 10'¢ GeV. Here, A; shown

in the table is the generated A-term at mgs.

Parameters Point 1 Point I1 Point 111 Point IV Point V
Ns 3 3 4 4 3
M; (GeV) 3000 3540 6900 6300 3400
M; /M, 1 1.0 0.83 1 0.7
M,y /M, 1 0.61 0.62 1 1
mg (GeV) 0 0 0 4000 0
mp, ;/1TeV 3.441 0 0 6.392 0
tan 10 25 6 5) 32.9
u (GeV) 229 3410 5270 194 3210
A, (GeV) —4030 —4450 —7050 —6720 —4480
Particles Mass (GeV) | Mass (GeV) | Mass (GeV) | Mass (GeV) | Mass (GeV)
g 2470 2970 1890 1760 2840
q 3670-3890 4340-4400 5360-5370 5900-6070 4150-4410
ta1 3220, 2130 | 3780, 3250 | 4390, 3130 | 4760, 2560 | 3720, 2940
oy 942, 232 3410, 669 5240, 537 884, 196 3210, 1110
)\Ll' 942 3410 5240 884 3210
X9 537 3410 5240 590 3210
X 238 669 537 203 1110
e 227 645 510 191 420
er.r(fLr) 1510, 911 1140, 1080 | 1630, 1420 | 4580, 4260 1700, 715
21 1500, 860 1150, 983 1630, 1420 4580, 4250 1650, 423
H* 3730 3290 5590 6910 3040
hsyiike 125.2 125.2 126.3 125.6 125.2

From:

Citation: M. Tanabashi et al. (Particle Data Group), Phys. Rev. D 98, 030001 (2018)

Supersymmetric Particle Searches
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CONTENTS:

ifg (Lightest Neutralino) mass limit

— Accelerator limits for stable }Eg}

— Bounds on )2[1] from dark matter searches

— i('(l)—p elastic cross section

Spin-dependent interactions
Spin-independent interactions
— Other bounds on }Eg from astrophysics and cosmology

— Unstable i(g (Lightest Neutralino) mass limit

fg. fg, fg (Neutralinos) mass limits
i{li. fg: (Charginos) mass limits

Long-lived ii (Chargino) mass limit
U (Sneutrino) mass limit
Charged sleptons
— R-parity conserving & (Selectron) mass limit
— R-partiy violating € (Selectron) mass limit
— R-parity conserving i (Smuon) mass limit
— R-parity violating i (Smuon) mass limit
— R-parity conserving 7 (Stau) mass limit
— R-parity violating T (Stau) mass limit
— Long-lived ¢ (Slepton) mass limit
g (Squark) mass limit
— R-parity conserving g (Squark) mass limit
— R-parity violating g (Squark) mass limit
Long-lived g (Squark) mass limit
b (Sbottom) mass limit
— R-parity conserving b (Sbottom) mass limit
— R-parity violating b (Sbottom) mass limit
t (Stop) mass limit
— R-parity conserving t (Stop) mass limit
— R-parity violating t (Stop) mass limit
Heavy g (Gluino) mass limit
Long-lived g (Gluino) mass limit
Light G (Gravitino) mass limits from collider experiments
Supersymmetry miscellaneous results

HTTP://PDG.LBL.GOV Page 1 Created: 6/5/2018 19:00

From Wikipedia:
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In supersymmetry theories of particle physics, a gaugine is the hypothetical fermionic supersymmetric field quantum
(superpariner) of a gauge field, as predicted by gauge theory combined with supersymmetry. All gauginos have spin 1/2, except

for gravitino (spin 3/2).

In the minimal supersymmetric extension of the standard model the following gauginos exist:

= The gluino (symbol &) is the superpartner of the gluon, and hence carries color charge.
= The gravitino (symbol G) is the supersymmetric partner of the graviton.

= Three winos (symbol W and \.I'"\F) are the superpartners of the W bosons of the SU(2), gauge fields.
= The bino is the superpartner of the U(1) gauge field corresponding to weak hypercharge.

Sometimes the term "electroweakinos” is used to refer to winos and binos and on occasion also higgsinos.!]

For the gluino we have the following values:

mass spectra in sample points : 2470, 2970, 1890, 1760, 2840
(spettri di massa in punti campione anno 2016)

From:

ATLAS NOTE - ATLAS-CONF-2015-067
13th December 2015

For the Gbb model, gluinos with masses below approximately 1780 GeV are excluded at 95% CL for
LSP masses below 800 GeV. At high gluino masses, the exclusions limit are driven by SR-Gbb-A and
SR-Gbb-B. The best exclusion limit on the LSP mass is = 925 GeV, which is reached for a range of
gluino masses between approximately 1200 GeV to 1600 GeV. The exclusion limit is dominated by SR-
Gbb-C for high LSP masses. For the Gtt model, gluino masses up to 1710 GeV are excluded for massless
LSP. For LLSP masses below 700 GeV, gluino masses below approximately 1675 GeV are excluded. The
LSP exclusion extends up to approximately 900 GeV, corresponding to a gluino mass of approximately
1450 GeV-1600 GeV. The exclusions limit is driven by SR-Gut-1L-B for all Gtt model points. The
ATLAS exclusion limits obtained with the full +/s = 8 TéV dataset are also shown in Fig. 5. The current
results largely improve on the /s = 8 TeV limits despite the lower integrated luminosity. For instance the
exclusion limit on the gluino mass is extended by approximately 500 GeV and 300 GeV for the Gbb and
Gtt models for massless LSP, respectively. This improvement is primarily attributable to the increased
center-of-mass energy of the LHC. The addition of the IBL pixel layer in Run 2, which improves the
capability for ATLAS to tag b-jets [31], also benefits particularly this analysis which employs a dataset
requiring at least three b-tagged jets. The sensitivity of the data analysis has also been improved with
respect to the /s = 8 TeV analysis [18] by using top-tagged large-R jets, lepton isolation adapted to a

. b—jets .
busy environment and the my lff.m“ variable.

For the Gbb model, gluinos with masses below approximately 1780 GeV are
excluded at 95% CL for Large Splitting masses below 800 GeV.

The Large Mass Splitting exclusion extends up to approximately 900 GeV,
corresponding to a gluino mass of approximately 1450 GeV-1600 GeV.
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Thence, we have the following values for the hypothetical gluino mass:
1450-1600 GeV; > 1780 GeV; 1760-1890-2470-2840-2970 GeV; 2010 GeV

Thence from a minimum of 1450 to a maximum of 2970 GeV. If we calculate
averages less 2840 and 2970, we get:

Mean 1: 1450-1600-1780 = 1610 GeV

Mean 2: 1760-1890-2470 = 2040 GeV

Mean 3: 1610-2010-2040 = 1886 GeV

Mean 4: 1450-2470 = 1960 GeV

Mean 5: 1450-1600 = 1525 GeV

Mean 6: 1525-2040 = 1782.5 GeV

Mean 7: 1525-1960 = 1742.5 GeV

Mean 8: 1525-1886 = 1705.5 GeV

Mean 9: 1610-1886 = 1748 GeV

Mean 10: 1610-1960 = 1785 GeV

Mean 11: 1610-2040 = 1825 GeV

Mean 12: 1782,5-1742,5-1705,5-1748-1785-1825 =1764.75 GeV

Mean 13: 2040-1825-1782,5-1610-1705,5-1748 = 1785.16 GeV

OUR AVERAGE hypothetical gluino mass = 1785.16 GeV practically about 10°
times greater than the upper bound mass value of candidate “glueball”, the
scalar meson fy(1710), that have a mass including between 1723 + 5; 1723 + 6

and 1760 + 15 MeV

Our Range: 1525-1785.16 GeV
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