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Abstract

In the present research thesis, we have obtained further interesting mathematical
connections with various Ramanujan’s Mock theta functions of order 8, order 7,
order 6, order 2 and some sectors of Particle Physics and Black Hole Physics.
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Gordon & MclIntosh (2000) found eight mock theta functions of order 8. They found
five linear relations involving them, and expressed four of the functions as Appell-
Lerch sums, and described their transformations under the modular group. The two
functions V; and U, were found earlier by Ramanujan (1988, p. 8, eqn 1; p. 29
eqn 6) in his lost notebook.

Order 6

Ramanujan (1988) wrote down seven mock theta functions of order & in his lost notebook, and stated 11 identities between them,
which were proved in (Andrews & Hickerson 1991). Two of Ramanujan's identities relate ¢ and s at various arguments, four of them
express ¢ and  in terms of Appell-Lerch series, and the last five identities express the remaining five sixth-order mock theta

functions in terms of ¢ and Y. Berndt & Chan (2007) discovered two more sixth order functions. The order 6 mock theta functions are:
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From:

American Journal of Mathematics and Statistics 2013, 3(3): 143-152 DOI:
10.5923/5.ajms.20130303.07
Relations Connecting Eighth Order Mock Theta Functions - Roselin Antony

Mock theta functions of order 8:
Gordon and McIntosh([8] found the followmg eight mock
theta functions of order 8;
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Now, we analyze some mock theta functions of order 8.

From Wikipedia:
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Is: Sum_{n>= 0} g"(n+1)"2)(1+q)(1+q*3)...(1+q 2n-1))/((1-q)(1-q"3)...(1-
q"(2nt1)))

sum 0.5"((n+1)"2)(1+0.5)(1+0.5"3)(1+0.5"(2n-1))/((1-0.5)(1-0.573)(1-0.5”(2n+1))),
n=0to5

Sum:

2
5 (1+0.5)(1+0.5%) 05" (052" 1 +1) 5939749 430500584097 989

S

) [1_|:|_5}[1_0_53}[1_5_52‘”1] 495247224 344833 687552
Open code

Enlarge Data Customize A Interactive

Decimal approximation:

More digiLsI l

11.99350372605989606003952886769686016385896304671547803396...

Open code



((((sum 0.57((n+1)°2)(1+0.5)(1+0.5°3)(1+0.5°(2n-1))/((1-0.5)(1-0.5*3)(1-
0.5°(2n+1))), n = 0 to 5))))"3

- 2 14 0:5271 R
> 05™ (14+0.5)(1+05%)

o) " (1-0.5)(1-05%)(1-0.52")
Enlarge Data Customize A Interactive

1725.2

2 * sum 0.5°((n+1)*2)(1+0.5)(1+0.523)(1+0.5°(2n-1))/((1-0.5)(1-0.5"3)(1-
0.5°2n+1))),n=0to0 5

L e 1405271
2} 05 (1+0.5)(1+0.5%) i

o ' " (1-0.5)(1-05%)(1-05%")
Enlarge Data Customize A Interactive

23.987

[((((sum 0.5°((n+1)2)(1+0.5)(14+0.5°3)(1+0.5°(2n-1))/((1-0.5)(1-0.5"3)(1 -
0.52n+1))), n = 0 to 5))))"3)]*1/15

S il 1+0.52m1 3
15| > 05" (140.5)(1+057) -
b 8 ot " (1-0.5)(1-0.5%)(1-05"")
Enlarge Data Customize A Interactive

1.64357
1.64357 very near to the value of { (2) =2 /6 = 1.6449...

Then:
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Series expansion at q = 0:
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For g =0.5 and n =2, we obtain:

(((0.5M((2+1)"2)(140.5)(1+0.573)(1+0.5(2*2-1))) / ((1-0.5)(1-0.5"3)(1-
0.57(2%2+1)))
Input: ,
0.5%*17 (1 +0.5)(1 + 0.5%) (1 + 0.57"%71)
(1 -0.5)(1 —0.5%)(1 - 0:523+1)

Open code

Enlarge Data Customize A Interactive
Result:
More digits

0.008748559907834101382488479262672811059907834101382488479...

Open code

Repeating decimal:



0.0087485599078341013824884792626728110 (period 30)

And

(0.923910279+0.924340867) * [(((0.5°(2+1)2)(14+0.5)(1+0.5/3)(1+0.5/(2*2-1))) /
((1-0.5)(1-0.5"3)(1-0.5°(2*2+1)))] * 10°2

where 0.923910279 and 0.924340867 are results of some Ramanujan mock theta
functions (see our previous papers)

0.5%1% (14 0.5)(1 + 0.5%) (1 + 0.52°2°1)

10°
(1-0.5)(1 - 0.5%)(1 - 0.5%%+)

(0.923910279 + 0.924340867)

Open code

Enlarge Data Customize A Interactive

More digits

1.616953587550403225806451612903225806451612903225806451612...

Open code

1.6169535875504032258064516129 (period 15
1.616953587550403225806451612903225806451612903225806451612

This result is a golden number, near to the value of golden ratio

Linear form

1+

1+

1+
1+ 1
1+

1+ 1
1+

3+ 1
6 1
a 1
2+
2+

3+ 1
6 1
N 1
2+
1+

3+ 1

Open code



Enlarge Data Customize A Interactive

More

[ [15943() 603
—-csc|tan| ———
19353094

f 11310x° - 17874 x° - 4598 x + 6353 near x = 1.61695 =

1.6169535875504032258058173

2804211324 7
= 1.6169535875504032257999 ]
5448325643

1,616953587550403225 * 5448325643 ~2804211324x
1 =(8809689694,591707445757398675 / 2804211324) =

]Jz 1.6169535875504032246440

=3,1415926535897932369084886681671

Now:
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V 0(q)=-1+2Sum_ {n>=0} q"(n"2)(1+q)(1+q"*3)...(1+q~(2n-1))/((1-q)(1-
q"3)...(1-q*(2n-1)))

5_1 5 1+ q2u-1
142 % g% (1+q)(1+4%)

éﬁ S A-(1-g°)(1-¢*")
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1 .
[q+l}2[q3+l'|q [E+1}[q+1}[q3+11
2 !
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_1 + 2sum 0.5/(n2)(1+0.5)(1+0.573)(14+0.5°(2n-1))/((1-0.5)(1-0.5"3)(1-0.5"(2n-
1),n=0to 5

i 1405401
~1+2370.5" (1+0.5)(1+0.5%) )
o " (1-0.5)(1-05%)(1-0.5%"")

10



Enlarge Data Customize A Interactive

-11.9354
27H[((((-1 + 2sum 0.5°0"2)(1+0.5)(1+0.5°3)(1+0.5°(2n-1))/((1-0.5)(1-0.53)(1-

0.5%(2n-1))), n = 0 to 5))))]"3

g o 10507 )
-27+|-1+2) 05" (1+0.5)(1+0.5°) :
! ' " (1-0.5)(1-0.5%)(1-0.52"1)
Enlarge Data Customize A Interactive
-1727.23
1727.23

This result is very near to the mass of candidate glueball f,(1710) meson.

2[((((-1 + 2sum 0.5°(n"2)(1+0.5)(1+0.573)(1+0.5°(2n-1))/((1-0.5)(1-0.573)(1-
0.52n-1))), n = 0 to 5))))]

2 g 1405501
2(-1+23 05" (1+0.5)(1+0.5°)

) ' " (1-0.5)(1-05%)(1-052"1)
Enlarge Data Customize A Interactive
~23.8707

23.8707 This result is very near to the value of black hole entropy 23.90

(((“(-27+[((((-1 + 2sum 0.5°n0"2)(1+0.5)(1+0.5°3)(1+0.5°(2n-1))/((1-0.5)(1-
0.573)(1-0.5"(2n-1))), n = 0 to 5))) 3N 1/15

| 5

1 2
14_L2?+L1+22d&9‘[1+&5u1+u5ﬂ
‘u n=0

1+0.52m1 3
[l—DEHl—DEBHl—DEBPH]]

Enlarge Data Customize A Interactive

1.6437
1.6437 very near to the value of { (2) =m%/6 = 1.6449...

Then:

142 % @ @2)(14q)(14q73)...(1+q°2n-1)/((1-Q)(1-q*3)...(1-q"(2n-1)))

11



-1+ 2% (((q*(0"2)(1+q)(1+q"3)(1+q*(2n-D)/A((1-q)(1-9*3)(1-q"(2n-1)))

Input:

q.l;z (1 +q}[1+q3}[1 +q2.l:|—1}

-1+2
(1 — q) [1 _q3} [1 _qzn—l}
Open code
Enlarge Data Customize A Interactive

Alternate forms:

2 20 2n n?
2(g+1)" (ig-1)g +1)(g"" +q)q

-1
@-17(g® +q +1){g°" -q)
Open code
_[[2 q.l:|2+1 ¥ Equz+2 + 2q.l:|2+4 +2q1:2+5 +2q1:2+21:| i 2q1:|2+21:|+1 +2q1:2+21:|+3 +
2q.l:|3+2u+4 _q2u+1 _q21:|+3 +q21:+4 +q2n _qS +'i]4 +'i]2 _q]f,-"
(@-17(a* +q +1)(a°" -q))
Open code
Expanded form:
Step-by-step solution
2 q.l:|2 2 q.l:‘?+1 7 q.l:|2+3
+ + +
[1_q}[1_q3}[1_q2n—1} [l—q}[l—qg}[l—qz”'l} [l—q}[l—qg}[l—qz“'l}
2 q.l:|2+4 2 q.l:|2+2 n-1 2 q"2+2 n
+ + +
[l—q}[l—qg}[l—qz“'l} [l—q}[l—qg}[l—qz”'l} [1_q}[1_q3}[1_q2u—1}
2 quz +2 n+2 9 q.ug +2 n+3

E -1
A=p{I-g*){1-g**7) " (F=@[1~g7){1~g""")

Enlarge Data Customize A Interactive

Series expansion at q = 0:

= [q”2 [Eq +4q* +4¢° +8q* +124° +D[q6”+

(-a+0(a%)+q
g [2 +4q+4q° +8q° +12¢7 +124° +D[q6”+ [—q - D[q's”+q2"]

Derivative:
Step-by-step solutiog

P : E{qu [1+q}[1+q3}[1+q2”'1}}
LY + =
-‘iq [l—q}{l—qg}{l—qz“'l}

-[[2 A+@rq™ 7 (n? (a8 - 1)(a*" - %) - 4n (a8 - 1) 2™ 4
2g [q2n+6 _4q4n+2 _q4.l:|+4 _q4.l:| _qzu +q6 +4q4 +q2”]f}"

[[q _1}3 [qz +(1 +q}}2 [q _qZJI}E}]

12



For q=0,5 and n = 2, we obtain:

1+ 2% (((0.5M272)(1+0.5)(1+0.523)(1+0.5°2*2-1)/(((1-0.5)(1-0.53)(1-
0.5°(2*2-1)))

0.52" (1+0.5)(1+0.5%)(1 + 05227

-1+2

(1-0.5)(1-0.5%)(1-0.5241)
Enlarge Data Customize A Interactive
More digits

-0.38010204081632653061224489795918367346938775510204081632...

sqrt(((<(1/[-1 + 2 * (((0.5°(2"2)(1+0.5)(1+0.573)(1+0.5°(2*2-1)))/(((1-0.5)(1-
0.573)(1-0.5°(2*2-1)]))))

1

2 L \
0.527 (140.5)(140.5% ){1+0.5272-1)

-1+2
\‘ {1-0.5){1-0.53)(1-0.52"2-1)
Enlarge Data Customize A Interactive
Fewer digits
More digits

1.621996449817778272583121046910102734468496179612698348604...
1.6219964498177782725831210469101027344684961796126983

1.62199644... is a golden number

Linear form

13



Open code

Possible closed forms:

More
I—
[ 2

14 | — =
\ 149
1.621996449817778272583121046910102734468496179612698348604

Enlarge Data Customize A Interactive

x oot of 998 x° +12x% + 90 x° - 1560 x° - 461 x + 604 near x = 0.516298 =~
1.6219964498177782725864420

5207345584 .
= 1.6219964498177782725884218
10085939851

(1.62199644981777827258*10085939851)/5207345584

Input interpretation:

1.62199644081777827258 - 10085939851
5207345584

Open code

Enlarge Data Customize A Interactive
Result:
More digits

3.141592653589793238446331351758427869303478898895372410528. .
3.141592653589793238446331351758427869303478898895372410528

Now:

14



[u*lj"1 it
q (¢ g )n
Uilg) =

; (—g*; g )ni1

Sum_{n >= 0}
q((n+1)"2)(1+q)(1+q"3)...(1+q*(2n-1))/((1+q"2)(1+q"6)...(1+q"(4n+2))).

sum q*((n+1)"2)(1+q)(1+q"3)(1+q”(2n-1))/((1+q"*2)(1+q"6)(1+q*(4n+2))),n =0 to
5

Result:

_5“ q':1:|+1;|2 1 +q}[1 +q3}[1 +q2u—1] ~

= [1+q2}[1+q6}[1+q4u+2}
1

| 3
(;+)a+DE@+09 G 17 +1)q*  @+D@+1P°

@+ ) @)@+ @+ )@0 1)
@+D(g®+1)(@°+1)g*° @+(g*+1){g" +1q*” @g+Dla®+1)(g° +1)g"®
@ +1)@®+1){@?+1) (@ +1)a®+1)a®+1) (@®+1)a°+1){g"* +1)

Open code

Enlarge Data Customize A Interactive
Result:
5 q':u+1;12 [1+q}[1+q3}[1+q2u—1] 1
S BAPNAEN0A™) PPty

1 g
qig +f|.}[q3 +1}[[5 + 1}[q6+ 1j+[q +1}[|:]2 +1}q3+

@ +1){a®+1)a°+1)q* (@®+1)(g®+1)(g” +1)g*

li]‘?‘?+:|.6 q18+16
[@® +1)(g° +1)(g° +1)q" ] [@® +1){g° +1)(g° + 1) q°
q14+1 qm+1

Open code

sum 0.5°((n+1)*2)(1+0.5)(1+0.5°3)(14+0.5"(2n-
I((1+0.5°2)(1+0.576)(14+0.5°(4n+2))), n = 0 to 5

Sum:

2
5 (1+05)(1+0.5%) 05" (052" 1 +1}) 43313555 682 788469893 707 383

,,%‘;. (1+0.52)(1 +|j_5'5}[|j_54"+2 +1) 25171851 645640221982 720000
Open code

Enlarge Data Customize A Interactive

Decimal approximation:

More digiLsI l

1.720713926513642100085597524089282540536162124629177698628. ..

Open code

15



8+1073[(((sum 0.5((n+1)"2)(1+0.5)(1+0.5°3)(1+0.5"(2n-
I)A(140.5°2)(140.5°6)(1+0.5°(4n+2))), n = 0 to 5)))]

S e 1+0.5%"!
8+10° 3 0.5™" (140.5)(1+0.5°) )
e (1+0.5%)(1+0.5%){1+0.5%™2)
Enlarge Data Customize A Interactive
1728.71
1728.71

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

((((((((8+1073[(((sum 0.5°((n+1)2)(1+0.5)(1+0.53)(1+0.5°(2n-
D)((1+0.5°2)(1+0.576)(1+0.5°(4n+2))), n = 0 to 5))])))))))) 1/3

e 1+0.5%1
3|' 8+10° 3’ 0.5™"" (1+0.5)(1+0.5%) S
\ ) (1+0.5%)(1+0.5%)(1+0.5%™2)
Enlarge Data Customize A Interactive
12.0017

This result is very near to the value of black hole entropy 12,1904

2(((((((8+1073[(((sum 0.5M((n+1)2)(140.5)(14+0.523)(1+0.5°(2n-
I)((1+0.5°2)(1+0.576)(1+0.5°(4n+2))), n = 0 to S)HNH))N))) 1/3

I 140571
238+10° 3 0.5™V" (140.5)(1+0.5%) i :
\ o (1+0.5%)(1+0.5%)(1 +0.5%™2)
Enlarge Data Customize A Interactive
24.0033

This value is linked to the "Ramanujan function" (an elliptic modular function that
satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to
the physical vibrations of a bosonic string.

16



((((((((8+1073[(((sum 0.5°((n+1)2)(1+0.5)(1+0.53)(1+0.5°(2n-
D)/((1+0.572)(1+0.526)(1+0.5°(4n+2))), n = 0 to Y)Y 1/15

Input interpretation:

| 5 2n-1
— 2 1+0.5°"
15{s+ 10° 3" 0.5 (140.5)(1+0.5%) u
\ pr (1+0.57)(1+0.5%)(1+0.5%™2)
Enlarge Data Customize A Interactive
Result:
1.6438

1.6438 is very near to the value of { (2) =2 /6 = 1.6449...

Then:

(((q*((n+1)"2)(1+q)(1+q"3)(1+q*(2n-1))) / (1+q"2)(1+q"6)(1+q"(4n+2)))

Input:
2
q-:.l:|+1] [1+q}[1+q3}[1+q2u—1}

[1+q2}[1+q6}[1+q4n+2}

Open code
Enlarge Data Customize A Interactive
E ded form:
S:eppa-rg)y?stegrsnz)lution

q-:1:|+1]2 q-:.l:|+1]2+1 ql:.l:Hl:IE +3

+ + +

@ +1)(@®+1)(@*™ +1) (g®+1){@®+1)({@*™*?+1) (g +1)(g°+1)(g*"* +1)

q-:.l:+1:|2+4 ql:.l:Hl:IE +2n-1

+ +
[qz n 1}['116 T 1}[q4n+2 n 1'|_ [q2 n 1'|_[ql5 n 1}[q4n+2 4 1'}
q-:.l:|+lle +2n ql:.l:l-l-l:IE +2 n+42 q-:.l:|+1]E+2 n+3

- -
[qz n 1}['116 T 1}[q4n+2 n 1'|_ [q2 n 1'|_[ql5 n 1}[q4n+2 4 1'} [qz 4 1}[(]6 4 1}[q4n+2 + 1}
Alternate form assuming n and q are positive:

(q + 1}2 [qz —q+ l}q.l:-:u+2;l [q2u 'H]}
(@* +17 (a* -¢* +1)(g*"* +1)

Series expansion at q = 0:

q.l:-:.l:|+2:l[q2.u[1+q_q2+2q4+D[q6}}+[q+q2_q3+2q5+0[q6}}}

q41:|+2 +1
Open code
° Big-O notation
Enlarge Data Customize A Interactive
Series expansion atq.=4°°: ’ & 5 1@ 113 114 145 2 138
(o (2" + (2 ~(2)F+ & +0((2)+((F ) -G & +0(i))
q4u+2 +1

Open code
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Derivative:
Step-by-step solution

3 [q'i.lHl]E [1+q}[1+q3][1+q2u—1}

[1+q2}[1+q6}[1+q4u+2]

ﬁ _
2 ;
[‘TWN [_2 A+a)(1+¢°)(1+0%){@*" +q) (@™ + 1)+ 3L+ (1 + %) (1 +4°)
q [q2.l:| +q}[q4l!+2 + 1}+[2n ik 1}[1 +q}[1+q2'| [1+q3'|_[1 +q6}
[q4.l:l+2 : l}qz.l:l—z + [1 +q21[1 +q3'|_[1 +q6}[q211—1 + l}[q4”+2 iy 1'|_+
n+ 17 (1+q@)(1+7)(1+q°)(1+q®)(g*" " + 1} {g*™* + 1)
q
6(1+q)(1+%)(1+q°)a* (¢*" +q)(g*"™? +1)-

4n+2)(1+q){1+g%){1+q°)(1+4°)(g*" +q}q4"]] /

/
[[1 +q2}2 [1 +q6}2 [q4u+2 e 1}2}

(((0.5M(2+1)2)(1+0.5)(1+0.573)(1+0.5™N(2*2-1))) /
(((140.572)(1+0.576)(1+0.5"(4*2+2)))
Input:
359 a4 4 0.5 (1 +0.57) (1 +0.52)
(1+0.5%)(1 +0.55)(1 + 0.5%2+2)

Open code

Enlarge Data Customize A Interactive
Result:
More digits

0.002917823639774859287054409005628517823639774859287054409...

Open code

And:

((((1/ [(((0.5MN(2+1)2)(1+0.5)(1+0.5/3)(1+0.57(2*2-1))) /
((140.5°2)(140.5°6)(14+0.5/(4*2+2))])))* 1/12

Input:

1

|
2 : .
[ 052410 (140.5)(140.5)(140.5272-1)

12
| {140.52){140.5% {140 54" 242)

\

Open code

Enlarge Data Customize A Interactive
Result:
Fewer digits
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° More digits

1.626466340780163593638612165762027495649003143785797016679...
1.6264663407801635936386121657620274956490031437857970

This result is a golden number

Continued fraction:
° Linear form

1+

1+ 1
1 i
N 1
1+
2 1
x 1
10+
3 1
N 1
1+
1 l
o 1
3+
1 1
5 1
1+
3 1
T 1
1+
1 1
i 1
5+
9 1
T 1
1+
1 1
3 1
11+
S |
|
2+=
Open code a
Enlarge Data Customize A Interactive
Possible closed forms:
* 4864278909
48 :
T 1.626466340780163593645643
9395572784
root of 265 x% + 3462 x° — 3530 x% -4950 x + 639 near x = 1.62647 =
1.6264663407801635936360544
root of 38x° —7x% +317x° -805x% + 728 x - 802 near x = 1.62647 | =

1.62646634078016359358997

(1.6264663407801635936*9395572784)/4864278909

Input interpretation:

1.6264663407801635936 - 9395572784
4864278909

Open code

Enlarge Data Customize A Interactive
Result:
° More digits

3.141592653589793238374480837648859414940262834340694258080...

19



3.141592653589793238374480837648859414940262834340694258080

Now:

@ (¢ ¢)n
Uild=2 .

Sum_{n>= 0}
q"(n"2) (1+q)(1+q"3)...(1+q*(2n-1))/((1+q*4)(1+q"8)...(1+q"(4n))).
sum q(n"2) (1+q)(1+g"3)(1+q"(2n-1))/((1+q*4)(1+q"8)(1+q*(4n))),n=0t0 5

iquz [1+q}[l+q3][l+q2“'1] 1
S (1+g¥)(1+g(1+a*)  2(g* +1P (g° +1F

1
@+1g® +1)|2wg + 1{g® + 1) q +(5 + 1][q‘4 F1Mg" + 1)+

2(g* +1){g” +1)(q® + 1)g*®
2007 +1)ig* +1)g* TN

q 184 1
2(¢° +1)(¢° +1)¢° 2[q4+11[q3+1]m9+11q25]
+
qS _q4 +1 qzl:l +1
Open code
Enlarge Data Customize A Interactive

i iq + 1}[‘]3 4 l}q”E [qzu—l i 1'|
2 @1+

1 | 3
[q+1}[q3+1'|2q4 [q+l}2[q3+1'|q [;+l}[q+l}[q +ll|

@+ +1F  (@* 1P+ 2(@* +1)(a° +1)
@+1ig® +1){g" +1)q"® (@+Dig® +1)(g°+1)g* (@ +Dig®+1)(g° +1)¢°
(g% +1)(q® +1)(q*®+1)  (a* +1)(g° + 1) (g™ +1) (g* +1)(g® +1) (g™ +1)

Open

sum 0.5"(n”"2) (1+0.5)(1+0.5"3)(1+0.5*(2n-1))/((1+0.5”4)(1+0.5"8)(1+0.5"(4n))), n
=0to5

2
3 (1+0.5)(1+0.5%)0.5" (0.52™"1 +1) 4289088487767912062955

%‘J (1+0.5%)(1+05%)(0.5%"+1)  1190142788577664467008
Open code

Enlarge Data Customize A Interactive

More digits
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3.603843613499340604148347407307255268795565619063424356565...

(((27*3+2)/25*sum 0.5M(n”2) (1+0.5)(1+0.5°3)(1+0.5"(2n-
D)/A(140.5°4)(140.5°8)(1+0.5(4n))), n = 0 to 5))))*3

1 3o g 105301 5
[[— @73+ 21]2‘ 0.5 (1+0.5)(1+0.5%)

25 = (105 (14-0.5%) (1 +0.5™")
Enlarge Data Customize A Interactive
1712.82

[((((((((27*3+2)/25%sum 0.5/ (1"2) (1+0.5)(1+0.573)(1+0.5"(2n-
DY((1+0.5/4)(14+0.578)(1+0.5(4n))), n = 0 to 5))) 3] 1/3

l 3 2n-1 3
1 —— 1+0.5
3 [[— 27 3+21]L 0.5" (1+0.5){1 +0.5% i
y (h25 = ' " (1+0.5%)(1+0.5%)(1+0.5%")
Enlarge Data Customize A Interactive
11.9648

This result is very near to the value of black hole entropy 12,1904

2E[((((((27*3+2)/25*sum 0.5°(n"2) (1+0.5)(1+0.573)(14+0.5°(2n-
DY((1+0.5/4)(14+0.578)(1+0.5(4n))), n = 0 to 5))) 3] 1/3

I
1 o 1+0.52m1
2 [— (27 3+21]L 0.5" (1+0.5)(1+0.5°) 2
y 1125 = ' " {1+0.5%)(1+0.5%)(1+0.5%")
Enlarge Data Customize A Interactive

23.9295
This result is very near to the value of black hole entropy 23.90

[((((((((27*3+2)/25*sum 0.5°(n"2) (1+0.5)(1+0.573)(1+0.5"(2n-
I)((140.5°4)(1+0.5/8)(1+0.5%(4n))), n = 0 to 5))))*3)))] /15

1+0.5"1
(1+0.5%)(1+0.5%)(1 +0.5%")

| 5

1 ; 2

15| [[— (27 %3 + z}J 305" (1+0.5)(1+0.57)
‘u 25 n=0

Enlarge Data Customize A Interactive
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Result:

1.64279
1.64279 is very near to the value of { (2) =m2/6 = 1.6449...

Then:

(((q"("2)(1+q)(1+q"3)(1+q"(2n-1)))/(((1+q*4)(1+q"8)(1+q"(4n)))

Input:
2
n

g (1+q)(1+q°)(l+qg
(1+q*)(1+q%)(1+¢*")

Open code

2.!:—1}

Enlarge Data Customize A Interactive
Values:

n
[;1 + 1}[1] + 1}[q3 + 1]-
2(g* +1)(g® + 1)

gig+17(g*+1)
(a* +11 (¢® +1)

g*ig+Dig® +1p7
(g* +1)(g® +1)°

q® @+ 1q® +1)(q° +1)
(@* +1)(q® +1) (g™ +1)
Alternate form:
@+17(@?-g+1)q" " (¢®" +q)
(a* +1)(q® +1)(g*" +1)

Expanded form:
Step-by-step solution

.I:IE J:IE+1
q {q
+ +
(@* +1)(g° +1)(g*" +1) (g*+1)(g®+1)(g*" +1)
q.l:|2+3 q.l:|2+4 q.l:|2+2.l:|—1
+ + +
[@*+1) (g +1)(g*" +1) (g% +1){g® +1)(g*"+1) (g% +1)(g® +1)(g*" +1)
qJIE+2 n quz+2 n+2 qJIE+2JI+3
- +
(@* +1)(g® +1){g*" +1) (g% +1)(g" +1)(g*"+1) (g% +1)(a° +1)(g*"+1)
Enlarge Data Customize A Interactive
Real :
EXeaaCt rf?Oc:’t:'l S
More digits
n=m+l, g=-1, m*+4meZ, m?+2meZ, 4meZ, meZ
Open code
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n=05, g=0

Integer root:

q=-1

Open code

Enlarge Data Customize A Interactive

Roots for the variable q:
Step-by-step solution

g=-1

Open code
q=v-1

q = _[_1}2,1'3

q i [_ 1}—1.|'|:2 n-1)

Series expansion at q = 0:

2
g (@*" +q)(; +1+a*-q* +0(g%))
q4n +1
Open code
Enlarge Data Customize A Interactive

Series expansion at q = «:

qnz %" +q}[{§}9+{§}m +{51}12 _{;1}14 _{;1}16_{;1}1?

+D[{

1

q

)

q4u+ 1

Open code

Derivative:
Step-by-step solution

23
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i qJ!E [1+q}[1+q3'|[1+q2.|!—1'| -
ijq [1+q4'|[1+q3'|[1+q4u-| =
Fnﬁrﬁ[1+qw1+q3H1+q4H1+q8th’+qH1+q4”

+
2

q
3(1+q)(1+q")(1+q%)q(g°" +q)(1+g"")+
2n-1yl+qg)l +q3] (1 +q4] (1 +q8] (1 +q4”]-:]g2“'2 +
(1+a°)(1+a*)(1+a")(@*" " +1)(1+¢*") -4 A +@) (1 +¢°) (1 +¢")q”
[q.ZJI +q'| [1 +q41!] -8 [1 +q}[1 +q3] [1 +q4}q6 [q.ZJI +q}[1 +q412] _

4n[l+q}[l+¢]3][l +q4][l+q8][q2" +q}q4u-z]]f,-'

(1+a*P (1+a®P (1 +a*"P)

2n

For q=0,5 and n = 2, we obtain:

(((0.57272)(140.5)(1+0.573)(1+0.5°(2*2-1))/(((1+0.5°4)(1+0.5°8)(1+0.5°(4*2)))

0.52% (1+0.5)(1 + 0.5%) (1 + 0.52°2-)
(1+0.5%){1+0.5%)(1+0.5%7)

Enlarge Data Customize A Interactive

More digits

0.110805435802060039471586602816269204770433359190547481237 ...

1/ ((([(((0.57(272)(140.5)(1+0.5°3)(1+0.5/(2*2-
D))/((1+0.5/4)(14+0.5°8)(1+0.5°(4*2)N]))) /4

1

f
[ 0.5
4
\

2 2

2 ' '
{140.5){140.53)(140.5272-1}

{1+0.5%)({140.5%){140.5%2)

Enlarge Data Customize A Interactive

Fewer digits
More digits

1.733244111338517103315069811787548605396295692557710550305...

172 % [/ T((0.5°52A2)(140.5)(14+0.5/3)(1+0.57(2*2-
D)A((1+0.574)(14+0.5°8)(1+0.5°A*2)ND))) 1/5)))] +1.7332441113385171033))))
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Input interpretation:

1

+1.7332441113385171033

B |

2 .
: 0.52° (140.5)(140.5% ) (140.5272-1)
(140.5%)(140.5%){140.54"2)

Open code

Enlarge Data Customize A Interactive
Result:

Fewer digits

More digits

1.642972473414248159524389175683432397300064819460733440825...
1.6429724734142481595243891756834323973000648194607334

is very near to the value of { (2) = w2 /6 = 1.6449...

Continued fraction:
Linear form

: 1
T+ 1 1
4
1 1
N 1
1+
» I
i3 1
44+ 1
41+ I
2+
4 1
BN 1
4+
1 1
i 1
8+
1 1
T 1
1+
l 1
s 1
1+
2 1
T 1
1+
1 1
ke 1
19+
1+—=

Open code

Enlarge Data Customize A Interactive

Possible closed forms:
More

4525961533 n
8654270070

= 1.642072473414248159545293

1
T (48 ¢" — 2131 + 2063 log(x) - 1253 log(2m) - 136 tan ™' (x)) =

1.64297247341424815945204
—551-204¢+413 ¢°

4(-101-17 e + 50 £%)

= 1.64297247341424815916355
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(1.6429724734142481595*8654270070)/4525961533

1.6429724734142481595 - 8654270070
4525961533

Enlarge Data Customize A Interactive

More digits

3.141592653589793238376035522748222173190971307356005316715...
3.141592653589793238376035522748222173190971307356005316715

From the four results, we obtain the following mean:

1/4 *
(1.616953587550403225806451+1.621996449817778272583121+1.6264663407801
63593638612+1.642972473414248159524389)

1
1[LE1595358?5504032258054514—LEE199544981???82?2583121+
1.626466340780163593638612 + 1.6429724734142481595243809)

Enlarge Data Customize A Interactive

1.62709721289064831288814325
1.62709721289064831288814325 this result is a golden number

Linear form

1+

1+

1+

1+ 1
2+

7+ 1
13+

26



Enlarge Data Customize A Interactive

More

| 2660070

10183 879 _
= 1.627097212890648363302

iy
3418811179 x

6601026662
2311583 -16788 "

419802

= 1.62709721289064831200552

= 1.62709721289064831277120

(1.627097212890648312*6601026662)/3418811179

1.627097212890648312 - 6601026 662
3418811179

Enlarge Data Customize A Interactive

More digits

3.141592653589793236714256848988734396553814474350061787954....
3.141592653589793236714256848988734396553814474350061787954

Now, from the sum of the four results, we obtain:

(1.616953587550403225806451+1.621996449817778272583121+1.6264663407801
63593638612+1.642972473414248159524389)"(e+1.2619)

where “e” 1s the Euler number and 1.2619 1s a Hausdorff dimension

(1.616053587550403225806451 + 1.621906449817778272583121 +
1.626466340780163593638612 + 1.642072473414248159524389)°+1-261°

Enlarge Data Customize A Interactive

Fewer digits
More digits

1728.910105392591315967102785492505711099335938132036375855...
1728.9101053925913159671027854925057110993359381320363

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—

27



Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number
1729

Continued fraction:
Linear form

1728 .
+ 1 1
N 1
10+ 1
2+ T
17+ 1
1+ I
353+ 1
3+
1 1
i 1
1+
1 1
i 1
1+ I
26+ I
1+ T
19+ 1
1+ 1
13+ 1
1+
g8+=
Open code
Enlarge Data Customize A Interactive
Possible closed forms:
More
x| root of x° =549 x* - 732x% +281 x® + 1053 x + 641 near x =550.329 |~
1728.910105392591315918484
2603651 6GB52523 o
- = 1728.910105392591315985733
3890 5835~
-1635+267vr + 11387+ 3987 % + 4110 #° o
= 1728.9101053925913159641787
12x
Now:

(1728.9101053925913159671027854925057110993359381320363)"1/3
Input interpretation:

13,"I 1728.9101053925913159671027854025057110993359381320363

Open code

Enlarge Data Customize A Interactive
Result:
More digits

12.002106355696320546684685767692813791725171142081534....
12.002106355696320546684685767692813791725171142081534

28



This result 12,0021 is very near to the value of black hole entropy 12,1904
2*(1728.9101053925913159671027854925057110993359381320363)"1/3

2 13," 1728.9101053925913159671027854925057110993359381320363

(] Units »
Enlarge Data Customize A Interactive

More digits

24.004212711392641093369371535385627583450342284163069...
24.004212711392641093369371535385627583450342284163069

° Linear form 1
24 + 1
237 + 1
2+ 1
1+ T
1+ 1
1+ 1
T+ 1
1+ I
610+ I
13+ T

Enlarge Data Customize A Interactive

More

x| root of 674x® -8113x° +22490 x + 1150 near x = 7.64078 | =

24.00421271139264110250
f 283x% -6107x% - 16966 x + 11870 near x = 24.0042 =~

24.00421271139264111474

1875894986 i
= 24.0042127113926410942825
245510985

This value is linked to the "Ramanujan function" (an elliptic modular function that
satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to

the physical vibrations of a bosonic string.
29



Note that:

(1728.9101053925913159671027854925057110993359381320363)"1/15

115,"' 1728.9101053925913159671027854925057110993359381320363

Enlarge Data Customize A Interactive

° More digits

1.64380953089987079003168388382053714856452123363991240...
1.64380953089987079003168388382053714856452123363991240

is very near to the value of { (2) = w2/6 = 1.6449...

From 1.6438095308997 * 3 =4,9314285926991
4.9314285926996123700950516514616114456935637009197372

° Linear form

4+

1+ 1 i
13+ 1
1+
1 1
= 1
2+

1534+ 1

Enlarge Data Customize A Interactive

° More

of 4220 x% -21965 x* - 7600 x + 65552 near x =4.93143 =
4.931428592699612360233

of 100x® - 710 x* +925x% +550 x% +599 x +990 near x =4.93143 =
4.931428592699612370095803095
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1

65552 x° — 7600 x* — 21965 x + 4220 x = 0.202781
4.931428592699612369233

=

Where 4.93142859... is very near to the first value of upper bound dark photon
energy range (1.8 * 10> —4.95 * 10'°~ 5.4 * 10'®) (Physics Letters B 731 (2014)

265-271 - Searching a dark photon with HADES)

From the product of the results, we obtain:

(1.616953587550403225806451*1.621996449817778272583121*1.6264663407801

63593638612%1.642972473414248159524389)~(2*1.2619+1.3057)
Where 1.2619 and 1.3057 are Hausdorff dimensions

(1.616953587550403225806451
1.621006449817778272583121 - 1.626466340780163593638612
1.642072473414248159524389)% 1-2619+1.3057

Enlarge Data Customize A Interactive

Fewer digits
More digits

1731.061879997675135109524574096610559864760525844826370122...
1731.0618799976751351095245740966105598647605258448263

This result is very near to the mass of candidate glueball f;(1710) meson.
We have that:

(1731.0618799976751351095245740966105598647605258448263)"1/3

E,."I 1731.0618799976751351005245740966105598647605258448263

Enlarge Data Customize A Interactive

More digits

12.007083503022478426187741052296711086819185061476107...
12.007083503022478426187741052296711086819185061476107

This result 12,007 is very near to the value of black hole entropy 12,1904
2*(1731.0618799976751351095245740966105598647605258448263)"1/3
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2 E," 1731.0618799976751351095245740966105598647605258448263

Open code

Enlarge Data Customize A Interactive

More digits

24.014167006044956852375482104593422173638370122952213...
24.014167006044956852375482104593422173638370122952213

Linear form

24 .
+

70 + 1

1 T
N 1
1+
2 l
x 1
2+
1 T
g 1
1+
2 T
§ 1
1+ T
15+ 1
13+
2 1
N 1
2+
1 T
i 1
3+
1 T
T 1
4+
1 1
b 1
B5+4
3+=

Open code
Enlarge Data Customize A Interactive
More
x rootof 397x% +289x% —16912 x - 64926 near x = 7.64395 =

24.0141670060449568536240

f 51x° —1219x% -119x° —-440x° —-40x-410 near x = 24.0142 =
24.0141670060449568573623
1
f 410x° +40x™ +440x% + 119 x° + 1219 x -51 near x = 0.0416421

24.0141670060449568573623

This value is linked to the "Ramanujan function" (an elliptic modular function that
satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to
the physical vibrations of a bosonic string.

Now:
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(1731.0618799976751351095245740966105598647605258448263)"1/15

11.5,"I 1731.0618799976751351095245740966105598647605258448263

Enlarge Data Customize A Interactive

More digits

1.64394584239714816931331532543343460906488619072871746...
1.64394584239714816931331532543343460906488619072871746

is very near to the value of { (2) =w2/6 = 1.6449...

We have that:
1.64394584239714816931331532543343460906488619072871746 * 3
4.03183752719144450793994507630030382719465857218615238

4.93183752719144450793994597630030382719465857218615238

Linear form

4+

1+ 11
13+

26+ 1

68+ 1

More

2(6691 Ccr — 3000)
11 Ce - 3010
Enlarge Data Customize A Interactive

=4.9318375271914445 1254 ]
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- 3241 x° - 34765 x* + 77336 x + 75400 ir x=4.93184 | »

4.93183752719144450752336
5089603373 r

= 4.9318375271914445079 18267
3242089886

e Ucrp isthe ratio of sides to base of Calabi's triangle

This value 4,9318375 is very near to the first value of upper bound dark photon
energy range (1.8 * 10> —4.95 * 10'°~ 5.4 * 10'®) (Physics Letters B 731 (2014)
265-271 - Searching a dark photon with HADES)

Now, we have also:

integrate [0.008748559907834101382488479262672811059907834101382488479]x
x,[0, -tan1727%1.08753/11]

where 1.08753 is a result of Ramanujan mock theta function (see our previous
papers)

Step-by-step solution
[‘—tzm': 1727 1.0875311

Jo
0.008748559907834101382488479262672811059907834101382488479
xxdx = 1.62689

Fewer cases

left sum 1.62689 + 25T _ 24852 - 1 62689 - 22032 G[['lﬁ

n< n n n

midpoint sum  1.62689 - M
n-

right sum 1.62680 + LEEHT , 299038 _ 4 2pgo 4 233 G[[—lﬁ

n- n n n

1.62689

Linear form
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1+ . 1
+
1 1
N 1
1+
2 1
> 1
7+
1 1
™ 1
8+
3 1
N 1
1+
1 1
£ 1
1+
1 1
g
1+=
Enlarge Data Customize A Interactive
More
:a'l 7 =1.62657656
297 : .
< 1.6268961056
56
25

— —d = 1.626B72686
2

Or:

integrate [0.008748559907834101382488479262672811059907834101382488479]x
X,[0, -tan1728*1.0860"12]

Step-by-step solution
Iursz. 1728% 1.086012
+0

0.008748550007834101382488470262672811059007834101382488470
xxdx = 1.65715

Fewer cases

left sum 1.65715 + 1828072 _ 248972 _ ) g7y 248972  g(1)F)

n- n n n

midpoint sum = 1.65715 - 2387 _ 1 g5z 5 Q414287 D[[lr}
n

n- n-

right sum 1.65715 + 2828978, 248992 _ 4 g5715 4 2972 D[[-l}z}
n

n- n n

1.65715
Where 1.62689 and 1.65715 are golden numbers. Furthermore 1,65715 is very near

to the 14th root of the following Ramanujan’s class invariant Q = (6505 /G101 /5)3 =

1164,2696 1i.e. 1,65578...
35



° Linear form

1+

Enlarge Data Customize A Interactive

° More

58
— = 1.657142857
35

= 1.65707089

2
log*(3)

| 11M B
\‘|' = g % 1.657158089

e lomix)isthe natural logarithm

e Misthe Madelung constant

We note that 1.65715 * 3 =4.97145.

This value 4,97145 is very near to the first value of upper bound dark photon energy

range (1.8 * 10" —4.95 * 10'°— 5.4 * 10'°) (Physics Letters B 731 (2014) 265-271 -
Searching a dark photon with HADES)

° Linear form

4 +

Enlarge Data Customize A Interactive

More

Qe
—e' -3+ ? =4,07144775 ]
174 _
— =4,07142857]
35
[ 11M

3.\;‘-

~ 4.971474269
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integrate [-0.380102040816326530612244897]x x,[0, tan1733]

Definite integral:
Step-by-step solution

*tan(1733%)
J -0.380102040816326530612244897 x x dx = 1.65662
0

Riemann sums:
Fewer cases

0.828310405119307T08771515621  2.484093148535819126314546863 +

left sum
n

n-
1.65662009023879417543031242 =

1.65662099023879417543031242 —
2.484031485358 101263 14546863 [[1}2}
n

n

_IZI.41415524?5596@854385?5?81 N
J!E
0410 | 1 6566200902387941754303124 —
n
1.6566209902387941754303124 — L:4141552475506085438575781

o)

0.82831042511930708771515621 i 2484931485358 1912 6314546863 i

midpoint sum

right sum
n

JIE
1.65662009023879417543031242 =

1.65662099023879417543031242 +
2.484031485358 101263 14546863 _ [[1}2,
n

n

1.65662

where 1,65662 is very near to the 14th root of the following Ramanujan’s class
invariant Q = (6505/G101/5)3 =1164,2696 i.e. 1,65578...

Continued fraction:
Linear form

1+

1+

1+

1+ 1

Open code

Enlarge Data Customize A Interactive
Possible closed forms:
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° More

= 1.6566220046

|

‘,'I logim)

21 +7)
G+ 1656637061

2e
= = 1.6566211273
B

e —

We note that 1.65662 * 3 =4.96986

This value 4,96986 is very near to the first value of upper bound dark photon energy
range (1.8 * 10" —4.95 * 10'°— 5.4 * 10'%) (Physics Letters B 731 (2014) 265-271 -
Searching a dark photon with HADES)

Linear form

4+

1+

32+

Enlarge Data Customize A Interactive

More

~ 4.9698660130

|

3 |
‘I.'I logim)
10 4.96969696
T e

2T\ msinge m) ~4.969857446

integrate [0.002917823639774859287054409]x x,[0, -tan1729%1.08663428"17]

where 1.08663428 is a mean of the some results of Ramanujan mock theta function
(see our previous papers)

° Step-by-step solution
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J‘—tsm'i 1726¢) 1.086634281 7

0

Riemann sums:

° Fewer cases

1.64921 + 1824605 _ 247381 _ g 64971 247381

left sum 5
n n

midpoint sum  1.64921 - ':'—"”23':'2
n

right sum " .

1.64921 = {(2) = ”? = 1.6449

Continued fraction:
Linear form

[ ] 1 1
+
1+ 1
1 1
N 1
1+ T
5+ 1
1+ T
2+ 1
3+
R VR
i 1
1+
P
a 1
2+ T
2+=
Open code o
Enlarge Data Customize A Interactive
Possible closed forms:
° More
21x

= 1.64933614

5
i sech®(1) = 1.649235382

20
Y 1.64918761

y iz the Euler-Mascheroni constant

sechix) is the hyperbolic secant function

We note that 1.64921 * 3 =4.94763

Continued fraction:
Linear form

39

n

n

0.002917823639774859287054409 x x dx = 1.64921

+0((2)

+0((3F)



4+

1+

18+

10+

Enlarge Data Customize A Interactive

More

7n 19 |
= . 4.947686450
2 T

1
7Cr + T~ 4.04764 1443
130 +1 =4.947619037

This value 4,94763 1s very near to the first value of upper bound dark photon energy
range (1.8 * 10" —4.95 * 10'°— 5.4 * 10'°) (Physics Letters B 731 (2014) 265-271 -
Searching a dark photon with HADES)

integrate [0.11080543589296003947158660]x x,[0, -tan1727%1.08753454]

Step-by-step solution

"—tan{ 1727 ) 1.08753454
I 0.11080543589206003947158660 x x dx = 1.66246
<0

Or
integrate [0.11080543589296003947158660]x x,[0, -tan1727*1.08663428]

Step-by-step solution

*—tan({1727°) 1.08 663428
I 0.11080543589296003947158660 x x dx = 1.65834
<0

Fewer cases
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left sum 1.65834 + D.Szilﬁ'? _ 248751 _ g prgog 248751 D[[_l jz}

n- n n n

midpoint sum = 1.65834 - 2313984
n

Sl 1.65834 + 1829169 | 248751 _ ) grgay 248751 D[[—l ﬁ

n- n n n

1.65834 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...

Continued fraction:
Linear form

1+

1+

1+
1+

Open code

Possible closed forms:
S5r-245 r= 1658333805
Enlarge Data Customize A Interactive

v 11 .
= 1.658312395

|

2
\J S L = 1.658334805

e Listhelemniscate constant

We have that 1.65834 * 3 =4.97502

Continued fraction:
Linear form

4+

1+
Hgg— L _
14— 1

Open code

Enlarge Data Customize A Interactive
Possible closed forms:

More

1
E =4 975000000
40
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4+ e)
— =4.9750221798

-l-e+¢

4 L., ——
5 ¢'? v/ log(2) =~ 4.975001201

This value 4,97502 is very near to the first value of upper bound dark photon energy
range (1.8 * 10" —4.95 * 10'°— 5.4 * 10'%) (Physics Letters B 731 (2014) 265-271 -
Searching a dark photon with HADES)

The mean of the four results of the integrals is:

(1.65715 + 1.65662 + 1.64921 + 1.65834) / 4

1
a (1.65715 + 1.65662 + 1.64921 + 1.65834)

Enlarge Data Customize A Interactive

1.65533
1.65533

Linear form

1+

1+

1+

1+ 1
04

T+ 1

Enlarge Data Customize A Interactive

More

IM .
1- =~ ~ 16553367229

26
2 . 1.65521140
Fin
106 |
e o~ 1.655326300
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e Misthe Madelung constant
& is the tether length at which a goat tied to the boundary

° of a unit circular field can graze exactly half the field
We have that 1.65533 * 3 =4.96599
Linear form
4 1
- . 1
N 1
28+ 1
2+
2 l
x 1
12+ T
2+ 1
3+
3+=

Enlarge Data Customize A Interactive
More

144

— =4.96551724

29

30 &

 ~4.965979170

Pren +3 = 4.965948236

. is the tether length at which a goat tied to the boundary

° of a unit circular field can graze exactly half the field

e Mpen is the pentanacci constant

This value 4,96599 is very near to the first value of upper bound dark photon energy
range (1.8 * 10" —4.95 * 10'°— 5.4 * 10'%) (Physics Letters B 731 (2014) 265-271 -
Searching a dark photon with HADES)

The final result is 1,65533 practically equal to the 14th root of the following
Ramanujan’s class invariant Q = (6505/0101/5)3 =1164,2696 i.e. 1,65578...

= 1,65578...

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

From the mean value 1.65533 * 11 we obtain:
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18.20863

° Linear form

18 +

4+ 1
1+

3+ 1

Enlarge Data Customize A Interactive

° More

B0 Db4i2)

+100 = 18.2086326930

46
-9+ — +4r=18.208625378
T
1733 x
299

=~ 18.208628902

This result 18,2086 is very near to the value of black hole entropy 18,2773.

Now, we have (mock theta functions order 8):

So(q) = ,;Zzo q’(‘_(‘;i?;g:’)f (sequence A153148 in the OEIS)

_ qn(n+2) (_Qi qﬂ )n
$0=2 " aa.

e (g ),
T = o

£~ ),
>

S0 (4)hn

(sequence A153149 in the OEIS)

(sequence A153155 in the OEIS)

Ti(q) (sequence A153156 in the QOEIS)

For g = 0.5 and n =2, we obtain for Sy(q):
Sum_{n>= 0} q¢*(n"2)(1+q)(1+q"3)...(1+q"(2n-1))/(1+q"*2)(1+q"4)...(1+q~(2n)).
sum q*(n2)(1+q)(1+q"3)(1+q*(2n-1))* 1/((1+q"2)(1+q™4)(1+q"(2n))),n=0to 5
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Result:
5 n

Zq L+ (l+q°)(1 +g**7) 1
2 (1+3)(1+g*)(1+¢®")  2(g? +1P(g* + 1)

1
(@ + g’ +1) 2[q+1}[q4+1]q+(5+1J[q2+l}[q4+1}+

2(q* +1)(g* +1){g” + 1) ;

10
g +1
2(g% +1)(g* +1) (g7 +1)q*® 2(g® +1)(g* +1)(¢° +1)q°
+

g®+1 q6+l

2(g® +1)(g° +1)g* +

Open code

Enlarge Data Customize A Interactive
Sum:

5@+ D{g® +1)q™ (@™ +1)
LT @)
q+D(® +1Pq* @+1% (g% +1)q [§+1}[q+1}[q3+l]
@+1)@*+1F  (@@+1P@*+1)  2(@@+1)(g*+1)
@+ +1)(@°+1)¢® @+ +1)(g"+1)qa"® @+Dig®+1)(g° +1)q°

@@ D@°+ ) @) )@+ @+t +Dat )

Open code

sum 0.5"(n"2)(1+0.5)(1+0.5"3)(1+0.5°(2n-1))* 1/((1+0.52)(1+0.5"4)(1+0.5"(2n))),
n=0to5

Sum:

2
3 (1+0.5(1+05%)0.5" (052" 1 +1) 57177775264014927

,,%5 (1+05%){1+0.5%)(0.52" +1)  20755255918592000
Open code

Enlarge Data Customize A Interactive

Decimal approximation:

More digiLsE t

2.754857636460006923978015191294304473666175863704887316855...

Open code

[(((sum 0.5°(n"2)(1+0.5)(1+0.5°3)(1+0.5°(2n-1))*
1/((140.5°2)(1+0.5°4)(1+0.5°(2n))), n = 0 to 5)))]"1/2

Input interpretation:

]
| 5, n? 3 2n-1 1
0.5 (1+0.5)1+05%)[{1+0.5 )
\,,'%3 [ | " (1+05%)(1+0.5%)(1+0.52™)
Enlarge Data Customize A Interactive
Result:
1.65978
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1.65978 1s very near to the 14th root of the following Ramanujan’s class invariant

Q = (Gsos/G1o01 /5)3 =1164,2696 i.e. 1,65578...

24%3 + 10°3*[(((sum 0.5 (n"2)(1+0.5)(1+0.5°3)(1+0.5°(2n-1))*
1/((1+0.572)(1+0.5"4)(1+0.5°(2n))), n = 0 to 5)))]*1/2

243 +
N 1
107 [ % 0.5™ (1+0.5)(1+0.5%)|(1+0.5°™
'%‘j ' 44 "L+ 058 (1 +05%)(1 +0.527)
Enlarge Data Customize A Interactive
1731.78

This result is very near to the mass of candidate glueball f;(1710) meson.

(((((((24*3 + 1073*[(((sum 0.5"(12)(1+0.5)(1+0.5°3)(14+0.5"(2n-1))*
1/((140.5°2)(14+0.5°4)(1+0.5°(2n))), n = 0 to 5))]*1/2))))) /3

243 +10°
|I 2 2 1
| 305" (1+0.5)(1+0.5%)|(1+0.52"") ]
= ' i " (1+0.5%)(1+0.5%)(1+0.5%")
[]-.l'I
3)
Enlarge Data Customize A Interactive
12.0087

This result is very near to the value of black hole entropy 12,1904

2((((((24*3 + 10°3*[(((sum 0.5 (1*2)(1+0.5)(1+0.5°3)(14+0.5/(2n-1))*
1/((140.5°2)(14+0.5°4)(1+0.5°(2n))), n = 0 to 5))]*1/2))))) /3
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2F4 3+10°

| 5
[ n? 3 2n-1 1
0.57 (1+0.5(1+0.57}|(1+0.5 )
'Eﬁ ' g% " {1+0.5%){1+0.5%)(1+0.527)
]" (1/3)
Enlarge Data Customize A Interactive

240175

This value is linked to the "Ramanujan function" (an elliptic modular function that
satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to
the physical vibrations of a bosonic string.

(((((((24*3 + 10°3*[(((sum 0.5°(n"2)(1+0.5)(1+0.573)(1+0.5"(2n-1))*
1/((140.5°2)(1+0.5°4)(1+0.5°(2n))), n = 0 to 5))]* 12NN /15

243 +10°
N 1
5T (L85 (1050 (140520 ]
'éﬂ ' i " (1+0.5%)(1+0.5%(1+0.5%"
(1,
15)
Enlarge Data Customize A Interactive
1.64399

2
1.64399 = {(2) =”6 = 1.6449

Then:

(((Cq*(0"2)(1+q)(1+q"3)(1+q*(2n-1)))) / (1+q"2)(1+q*4)(1+q"(2n))))

2
n

g (l+q)(l1+q°)(l+q
(1+g7%)(1+g*)(1+4°")

2.!!—1"
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2 )
qu [q‘?u_'_q}[al +l—'i]+'i]3 —q4+f][q5]}

qzu +1
Open code
Enlarge Data Customize A Interactive
Scric'_: expansion at q = oo:
2 3 4 5 7 8 =] 111 12 13
2 (B (-0 () -0 -G ) )" o))

qzu 1

Open code

Derivative:
Step-by-step solution
2

n=

d g (1+g¥l +q3}[1 +q2”'1}
aq [1+q2][1+q4}[1+q2”} -

2
{[1 +q1g" [n2 [qg +|:]?+|:]EI " g+ [1+q3] +q2}[q
2n+3

2n 21:} 2.l:|+1_

+q){1+q°"|+q
2n+4 3q2ﬂ+5 _5q2u+l5 " ?q2u+? _4q241+-9 +q4u+1 -

2n+42
+

3
4g4u+2 +1q4u+3q‘_ 5q4u+4 ¥ 2q4u+5 i 8q4u+6 _q4u+8 i 3q4u+§' =
4n 2 {n+3)

q _qzn_zq
qs _'}'q? 1 3:]'5 —5q5 +5q4 N 3q3 +qz}]f‘[[1 +q2}2 1 +q4}2 1 +q2u}2}

_En[qlﬂ_q9+q8_q2+q_1}q2.l:_2qltl_q9+

(((( 0.5M272)(140.5)(1+0.573)(140.57M(2*2-1)))) /
((((14+0.572)(14+0.5%4)(1+0.5(2*2))))
057 (1405) (1+0.5%)(1+0.522)

(1+0:5%)(1 +0.5%)(1+0.552)

Open code

Enlarge Data Customize A Interactive
Result:

More digits

0.084083044982698961937716262975778546712802768166089965397...

Open code

2PIA2(((( 0.57(272)(1+0.5)(14+0.573)(1+0.5°(2%2-1)))) /
((((1+0.572)(1+0.5/4)(1+0.5°(2*2))))
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Input:

0.52 (1+0.5)(1 +0.5%) (1 + 0.52°2)

2
i
(1+0.5%)(1+0.5%){1+0.5%3)
Open code
Enlarge Data Customize A Interactive
Result:
Fewe; digits
More digits

1.659732781636480376731336548768100156319189588899316347556...
1.6597327816364803767313365487681001563191895888993163

is very near to the 14th root of the following Ramanujan’s class invariant Q =

(Gsos /6101/5)3 =1164,2696 i.e. 1,65578...

Series representations:
More

(27%)(0.5%" (1+0.5)(1+0.5%)(1+0.5% 271)) o i 1)
(1+0.5%)(1+0.5%)(1+052 3 - =~ 1+2k
Open code
Enlarge Data Customize A Interactive
(222)(0.52 (1+0.5)(1 +0.5%)(1+0.52 27 o gk
[ ) = 0.672664 -1+ "
(1+05%)(1+85%) (1+0:52%%) kzl[EkJ
k
Open code
(277)(0.5%° (1+05)(1+0.5%) (1 +0.5% 2)) e i o it
(1 0:57) (12 0B 1 050 %Y - 2 [3!{]
k

Integral representations:
More

(27%)(0.5% (1+0.5)(1+0.5%)(1+0.5% 1)) - 1
— 0.672664 U dt]z
(1+0.5%)(1 +0.5%) (14 0.52%%) o 148

Open code

Enlarge Data Customize A Interactive
(27%)(0.5% (1+0.5)(1+0.5%)(1+0.5% 1)
(1+0.5%)(1 + 0.5%)(1+0:52%%)

= 2.69066 U:\J " .-;tf
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Open code

(27%)(0.5% (1+0.5)(1+0.5%)(1+0.5% 1))
(1+0:5%)(1+85%)(1+0:5%%%)

96/5(((( 0.5M(22)(1+0.5)(1+0.5/3)(1+0.5/(2*2-1)))) /
(((140.5°2)(1+0.574)(1+0.5"(2*2))))

:c15?2554([”Jmtﬁ}4tT

~0

96  0.5%° (1+0.5)(1+0.5%)(1+0522)

5 (1+0.5%)(1+0.5%)(1+0.5%%)
Open code
Enlarge Data Customize A Interactive
More digits

1.614394463667820069204152249134948096885813148788927335640....
1.614394463667820069204152249134948096885813148788927335640

This result is a golden number, near to the value of golden ratio

Linear form

1+

1+ 1
1 1
N 1
1+
1+

2+ 1
5+

Open code

Enlarge Data Customize A Interactive

More

7776 Wiwad
1445
1.6143944636678200692041522491349480968858131487889273356401 3840
11664
7225
1.6143944636678200692041522491349480968858131487889273356401 3840

1755691273
T 1.61439446366782006917074
3416554584
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exp(((( 0.5°(272)(140.5)(1+0.5/3)(1+0.5/(2*2-1)))) /
((((140.572)(14+0.574)(1+0.5°(2*2))))

0.52* (1+0.5)(1 +0.5%) (1 + 0.5227)
(1+0.5%)(1+0.5%)(1 +0.5%%)

EX

Enlarge Data Customize A Interactive

Fewer digits
More digits

1.087719219681998777516154019807133726448011315189367700807...
1.0877192196819987775161540198071337264480113151893677

((((exp(((( 0.5°272)(14+0.5)(1+0.5"3)(1+0.5°(2*2-1)))) /
(((140.572)(1+0.574)(14+0.5(2*2)))))))"6

Eaﬁf[1+mﬁql+a53nl+ﬂ5224]
(1+0.5%)(1+0.5%)(1+0.579)

EXp

Enlarge Data Customize A Interactive

Fewer digits
More digits

1.656154369467837212509803842711975818427745850601446717495...
1.6561543694678372125098038427119758184277458506014467

is very near to the 14th root of the following Ramanujan’s class invariant Q =

(Gsos/Grors)” = 1164,2696 i.c. 1,65578...

(15.8174+22.6589) * integrate (((((((((( 0.5°(22)(1+0.5)(1+0.5/3)(14+0.5/(2*2-
1)) / ((((1+0.572)(1+0.5"4)(1+0.5(2%2))))))))))))x

AR 0522[1+05}u+415ﬂ[1+u522-ﬂ:r!x
. + . [
(1+0.5%)(1+0.5%)(1+0.52%

Enlarge Data Customize A Interactive

1.6176 x°
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(o from=1.2t01.2)

1.6176 x™2 forx =1

1.6176 x° wherex =1

Enlarge Data Customize A Interactive

1.6176
1.6176.

This result is a very good approximation to the value of the golden ratio

1,618033988749...

10

12* colog (((( 0.5°222)(1+0.5)(14+0.5°3)(1+0.5/(2*2-1)))) /
((140.572)(1+0.54)(14+0.5°(2*2))))

52
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0.52% (1+0.5)(1 +0.5%) (1 +0.52°2Y)
12|-log - -
(1+0.5%)(1 4+ 0:5%) (1 +0.522)

Open code

e lomix)isthe natural logarithm
Enlarge Data Customize A Interactive

Result:
More digits

29.7114...
29.7114...

This result is very near to the value of black hole entropy 29.7668

Series representations:

More
1211 0.5% (1+0.5)(1+0.5%)(1 +0.52%2 1} i —1)F (—0.915917)
(1+0:5%)(1+05%)(1+0.52%%) =
Open code
Enlarge Data Customize A Interactive
—_ 0.52* (1+0.5)(1 +0.5%)(1+0.52 27
(—1)ylog - - | =
(1+0.5%)(1+0.5%)(1+0.52%)
arg(0.084083 - x) (-1)* (0.084083 - x)* x™*
—241;% B -12 1c:g[x}+122‘ ’ forx =0
2 k
k=1
Open code
N 0.52% (1+0.5)(1 +0.5%) (1 +0.5% "2}
- } Gg =
(1+0.5%)(1+0.5%)(1+0.5% %

arg(0.084083 —zq)
_12{ 2 ]

i

1
105[— J - 12 logizg) -
g

(-1 (0.084083 -z )* 7"
k

9 larg[D.DEMDEB —Zn)

h

Jlng[z.:.HlE}_‘
k=1

Open code

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

0.52% (1+0.5)(1+0.5%)(1+0.52 27 0084083 1
12 (-1) log ' - :—lEJ
1

(1+0.5%)(1+0.5%)(1+0.52"%) t

64Pi* colog (((( 0.5°(272)(1+0.5)(1+0.5°3)(1+0.5/(2*2-1)))) /
((((1+0.572)(1+0.5/4)(1+0.5°(2*2))))

0.52% (1+0.5)(1 +0.5%) (1 +0.522-)
64 r|-log - -
(14+0.5%)(1 +:5%) (1 +0.522)

Open code

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

497.819...

This result is practically equal to the rest mass of Kaon meson 497.614+0.024

More

~1)* (-0.915917)"

0.52% (1+0.5)(1 +0.5%)(1 +0.5% " 2 11
64 m(-1)log

(1+0.5%)(1+05%)(1+0.52%%)

arl

Open code

Enlarge Data Customize A Interactive

0.52% (1+0.5)(1+0.5%)(1+0.52 2}
(1+05%)(1+0.5%)(1+05%73) |
5 larg[D.DEﬂrDEB ~x)

2
(=1 (0.084083 —x)* x*

(64 mi-1) lag[

- 64 7 logix) +
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0.52% (1+0.5)(1+0.5%)(1+0.52 2}

(1+0.5%)(1+0.5%)(1+0.52%%)
[D.DEMEISB]

64m(-1)log

—T+arg +argizg)

YR gt | = g
2

& (—1)F (0.084083 — z0)F 55~
64 rlogizo) + 54;r2‘ 0 %o
; k

=1

Open code

° argiz) is the complex argument

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

Integral representation:

0.52% (1+0.5)(1 +0.5%)(1+0.52 27
(64 m)i-1)log ' ' :—64nj
(1+0.5%)(1+0.5%)({1+05% % 1 t

‘0084083 1

71Pi*2 * colog (((( 0.5°272)(14+0.5)(140.5°3)(1+0.5(2%2-1)))) /
(((140.5°2)(1+0.574)(1+0.5°(2*2))))

Input:

2 al g 0.52% (1 +0.5)(1 + 0.5%) (1 + 0.5221)
T —10
% (1+0.5%)(1+05%)(1+0.52%)

Open code

More information

e lomix)isthe natural logarithm

Enlarge Data Customize A Interactive
Result:
More digits

1735.00...
This result is very near to the mass of candidate glueball f;(1710) meson.

Series representations:
More

2
0.5 (1+0.5)(1+0.5%)(1+0.5% 1) &, (-1 (-0.915917)F
(714%)(-1) log [ ) =712 )
- (1+0.5%)(1+0.5%)(1+0.52 2 k=1 X

Open code

Enlarge Data Customize A Interactive
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y 0.52% (1+0.5)(1+0.5%)(1+0.52 2
(7177} (- 1) log - A P

(1+0.5%){1+0.5%)(1 +0.5% %)

arg(0.084083 — x)
—1421}1'3{ 5 > _ 717 logix) +
FiB
© (1) (0.084083 — x)f x*
71 n° )_‘
k=1 k

Open code

y 0.52% (1+0.5)(1+0.5%)(1+0.52 2
(712} (-1)log : A p
' (1+0.53)(1+0.5%)(1+0.52%%)

[n.nsmsz]

-7+ arg +argizg)

YA R = i
2

71 ;1-2 IUE.'[ED]- +71 }Tz i (- l}k (0.084083 - zu}k zlik
k=1 k

Open code

° argiz)is the complex argument
. |x] i= the floor function
. i iz the imaginary unit

° More information
Integral representation:

(712%)(~1) log

0.52* (1+0.5)(1 +0.5%) (1 +0.52 2-1}] 2 J*D.Dsmsz 1
= - iy

(1+0.5%)(1+0.5%)(1+0.52%) 1 t

Now, we have for S;(q):
Sum_{n>= 0} q"(n"2+2n) (1+q)(1+q"3)...(1+q"(2n-1))/(1+q"2)(1+q™4)...(1+q"(2n))

sum ((( q"(n"2+2n) (1+q)(1+q"3)(1+q"(2n-1)))) / (((1+q"2)(1+q"4)(1+q"(2n)))), n
=0to 5

Result:
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iquzﬁ?n [1+q}[1+q3][1+q2u—1] 1
S 1+ (1+aM(1+¢®) 2(@® +1P (g* + 1P
1
[q+1}[q3+1][2[q+1}[q4+1]q3+(—+l][q2+1][q4+l}+
q

2(q* +1)(g* + 1){g® + 1) g™

2q2+l}q3+l'}q8+ +
@ 1)@+ e
2(g* +1)(g* +1){@" +1)g**  2(g* +1)(g* +1)(g° +1)q"
+
q¥ +1 qﬁ +1
Open code
Enlarge Data Customize A Interactive

Sum:
5 (g +1)g®+ l}q”z"z” ("1 1)
%‘: @+ 1la* + 1)@+ 1)
[‘T‘*l}z[qg*l}qg [§+1}[q+1}[q3+1} [q+1]'[l:]3+1}2|:]S
@+1R@* +1) 20 +1)@*+1) (@ +1)@* +17
@+ 1(g°+1)(g° +1)g®® @+Dig®+1){g” +1)g** @+ Dg® +1)(g® +1)q"®

@@ )@°+) @) )@ 1) @1 1)@+

Open code

sum ((( 0.5"(n"2+2n) (1+0.5)(1+0.573)(1+0.5*(2n-1)))) /
(((1+0.572)(1+0.5°4)(1+0.5"(2n)))), n=0to 5

Sum:

5. (140.5)(1+0.5%) 057428 (05271 4 1) 44660619 359 076 482127

%‘j (1+0.52){1+0.5%)(0.52" +1) 21253382 060638208000
Open code

Enlarge Data Customize A Interactive

Decimal approximation:

More digiLsI l

2.1017652264298070787763757490652386702804412371589230330203...

Open code

(13*3)/(24*242) * sum ((( 0.5°(n"2+2n) (14+0.5)(1+0.5"3)(1+0.5°(2n-1)))) /
((140.572)(1+0.574)(1+0.5%(2n)))), n =0 to 5

Input interpretation:

13.3 3, 05721 (14 0.5)(1+0.5%)(1+0.52"1)

24 2+2,,2;j (14+05%)(1 +0.5%)(1+0.52")
Enlarge Data Customize A Interactive
Result:

1.630938

2
1.63938 = {(2) =”6 = 1.6449
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24%4 + 10°3[(((13*3)/(24*2+2)*sum (((0.5°(n2+2n) (1+0.5)(1+0.53)(1+0.5°(2n-
1)) / (1+0.5/2)(1+0.574)(1+0.57(2n)))), n =0 to 5)))]

1353 & 057 %27 (1+0.5)(1+0.5%)(1+0.52™)

24 -4 +10°

24 2+2%; (1+0.5%)(1+0.5%)(1 +0.52™)
Enlarge Data Customize A Interactive
1735.38

This result is very near to the mass of candidate glueball f,(1710) meson.

((((((((24%4 + 10M3[(((13*3)/(24*2+2)*sum (((0.5°(n"2+2n)
(140.5)(14+0.573)(140.5°(2n-1)))) / (((1+0.572)(1+0.5°4)(1+0.5~(2n)))), n =0 to

SHDI)*1/3

133 3, 0.5%2% (140.5)(1 +0.5%)(1+0.52")

3 244 +10°

\ 24 2+2H%3 (1+0.5%){1+0.5%)(1+0.5%")
Enlarge Data Customize A Interactive

12.0171

This result is very near to the value of black hole entropy 12,1904

2((((((((24*4 + 1073[(((13*3)/(24*2+2)*sum (((0.5"(n"2+2n)
(140.5)(140.5°3)(140.5(2n-1)))) / (((1+0.5°2)(1+0.5°4)(1+0.5(2n)))), n =0 to
SOOI /3

13x3 &, 0.5"*27 (1 +0.5)(1 +0.5%) (1 +0.52"7)

23 24-4+10°

\ 24 2+2%3 (1+0.52)(1+0.5%)(1+0.52")
Enlarge Data Customize A Interactive
24.0341

This value is linked to the "Ramanujan function" (an elliptic modular function that
satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to
the physical vibrations of a bosonic string.
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((((((((24%4 + 10°3[(((13*3)/(24*2+2)*sum (((0.5°(n"2+2n)
(140.5)(14+0.523)(1+0.5°(2n-1)))) / (((1+0.572)(1+0.5°4)(1+0.5~(2n)))), n =0 to

SN /15

Input interpretation:
T

1343 &, 0.5*2% (1 4+0.5)(1 +0.5%) (1 +0.52"7)

19 24 4 + 10°

y 24 2+2;g (1+0.5%)(1+0.5%)(1 +0.5")
Enlarge Data Customize A Interactive

Result:

1.64422

164422 = ((2) = = = 1.6449
Then:

(((q*(n"2+2n) (1+q)(1+q"3)(1+q*(2n-1)))) / ((1+q"2)(1+q"4)(1+q"(2n))))

Input:
o
n“+2n

q [1+q}[l+q3][l+q
(1+q°)(1+q*)(1+q*")

2.1:—1"

Values:
n
[;1 - l}[q - 1}[q3 - 1]
2(g* +1)(g* +1)
¢’ q+17(q° +1)
@ +17 (g% +1)
g®ig+1(g® + 17
@® +1)(g* + 1)
q® g+ g® +1)(g° + 1)
[@® +1)(g* +1)(g®+ 1)
Expanded form:
° Step-by-step solution
q.l:|2+2n q.l:|2+2n+1
+ +
(@ +1){a* +1)(@*" +1) (a® +1)(a* +1)(g°" +1)
q.l:|2+2 n+3 1 q.l:|2+2 n+4 1 q.l:|2+41:—1 1
(@® +1){@* +1)(@®"+1) (¢®+1){g* +1)(@*"+1) (¢ +1){g* +1)(g*" +1)
q.l:2+4u qJ:E+4u+2 qJ:E+4u+3

@+ + )@ 1) @)@+ )@@ +1) @+ + 1)@+ 1)
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Real roots:

Exact forms

More digits

n=m+1l, g=-1

Open code

Enlarge Data Customize A
n=05, g=0

Integer root:

qg=-1

Open code

Enlarge Data Customize A
Roots for the variable q:
Step-by-step solution

qg=-1

Open code

q=0
g=4-1
g _[_1}2,.'3

e

Series expansion at q = 0:

m2+bmeZ,

Interactive

Interactive

q.l:l:.l:|+2:l [qzﬂ +q}{_1 +1 -q +l:]3 —q4 +D[q5}}

q

q2”+1

Open code

Enlarge Data Customize A

Series expansion at q = oo:

q.ui.l:|+2:| [QZJ: +Q}[[;1 }3 +{_1 }4 _{_

q

Interactive

1
q

) () - () -

m?+dmeZ,

P+

1

q

2me &,

}11 +{

1

q

}12 +D[[

1

q

me#

")

q211+ 1
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Step—by—s‘%ep solution
3 qu"+2.1: [1+q}[1+q3}[1+q2u—1]
aq|  (1+¢¥)(1+q*)(1+g®*™) |

[q""‘”z" [—2[1+m[1+q3] (1+q%)(@*" +q)(1+¢*")+

3(1+q)(1+q%)(1+q¥)q(q*" +q)(1+q*") +

'ﬁ![ﬂ+2}[1+q}2[1+q2][[l+q2]_q][l+q4][q2u +q][l+q2u] i
2

41 +@)(1+¢°)(1+¢%)a* (@ +q) (1 +¢°") +

@n-DA+q{1+¢2)(1+¢°) (1 +q*) (1 +q®™)q?" 2 +

(1+a°)(1+4%)(1+q")(@*" " +1){1+q°")-2n (1 +q) (1 +47)

(1+4%)(1+q")(@*" +Q]q2”'2]];-f[[1 +q°) (1+a*) (1 +4""))

For g = 0.5 and n =2, we obtain for S;(q):
((((0.57272+2*2) (1+0.5)(1+0.5"3)(1+0.57N(2*2-1)))))) /
(((((140.572)(1+0.5M)(1+0.5M2*2))))))

0.52%42:2 (1 4 0.5)(1 +0.5%) (1 + 0.52271)
(1+0.54)(1 + 0.5%) (1 + 0.5
C\N\C

Open

Enlarge Data Customize A Interactive

More digits

0.005255190311418685121107266435986159169550173010380622837...

Open code

0.005255190311418685121107266435986159169550173010380622837

(21%5)Pi * colog ((((((0.5°(2°2+2*2) (1+0.5)(1+0.5°3)(1+0.5°(2*2-1)))))) /
((1+0.572)(140.574)(1+0.5°2*2))))))))

0.52°422 (1 4 0.5) (1 + 0.5%) (1 + 0.52 2-1]]]

(21 +5)r|-lo
}T[ g[ (1+0.5%)(1 +0:5%){1 + 0.522)

Open code

e lomixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

1731.32...
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This result is very near to the mass of candidate glueball f,(1710) meson.

Series representations:
More

0.52%42°2(1 4 0.5)(1 +0.5%)(1 +0.52 2
m|-log - - 11121 =5 =
(1+05%)(1+05%)(1+0.5%%%

@ (~1 (-0.994745)F
105 L !
k=1 k

Open code

Enlarge Data Customize A Interactive

0.52%42°2 (1 4+ 0.5)(1 +0.5%) {1+ 0.52 ")
n|-log - “ 1121 =5 =
(1+0.5%)(1+0.5%)(1+0.5%"%)

arg(0.00525510 — x)
-zmmﬂ i E — 105 x logx) +
FiB
@ (~1f* (0.00525519 — x)* x*
105 = e
k
k=1

Open code

0.52%42 2(1 4 0.5)(1+0.5%)(1+0.52 27
n|-log - ~ 1121 =5 =
(1+0.5%)(1+05%)(1+0.52%%

o it arg[ D—'Dnzﬂlg] +argisg)
=210ia" |- -
2m

& (-1 (0.00525519 - g 5*
105 r log(zo) + 1057 > 0 %o

k=1

Open code

° argizlis the complex argument

° |x] iz the floor function
. iizthe imaginary unit

Integral representation:

0.52%42 2 (140.5)(1+0.5%)(1+0.52 21 0.00525519 1
n|-log - - 11121 5:—1':!5}TJ th

1

(1+0.5%)(1+0.5%)(1+0.52%2)
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(((((((21*35)Pi * colog ((((((0.5°(22+2*2) (1+0.5)(1+0.5°3)(1+0.5°(2*2-1)))))) /
(((((140.572)(1+0.574)(1+0.5MZ2*2)N))NN)))*1/3

0.52%42°2 (14 0.5)(1 + 0.5%) (1 + 0.52'2°1)
(1+0.5%)({1+0.5%)(1 +0.5%%)

i (21 %5)rm [—lcg[

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

12.0077...
This result is very near to the value of black hole entropy 12,1904

2#(((((((21*5)Pi * colog ((((((0.5°272+2%2) (1+0.5)(1+0.573)(14+0.5°(2*2-1)))))) /
(((((140.572)(1+0.574)(1+0.5M2*2)))MNNIM)N))"1/3

0527422 (1 4 0.5){1 + 0.5%) (1 + 0.52 2'1]]]

2321 +5)x|-log
[ [ (1+0.5%)(1+0.5%)(1 +0.5%%)

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

24.0154...
This value is linked to the "Ramanujan function" (an elliptic modular function that

satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to
the physical vibrations of a bosonic string.

More

0.52%42 2 (140.5)(1+0.5%)(1+0.52 27
23 r|-log - - 11121 <5 =
(1+05%)(1 +0.5%)(1+0.52%2)

@ (—1)* (-0.994745)%
ke

24105 3
k=1
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Enlarge Data Customize A Interactive

2
| 0.52742%2 1 + 0.5)(1 + 0.53) (1 +0.52 1)
23 [n[—lng[ +0.5)( )+ "l121 5 =24 105

(1+0.5%)(1+0.5%)(1+0.5% %)

| arg(0.00525519 - x) & (-1)° (0.00525519 - x)* x*
) i ol P i { + lcg[x} = 2‘
\‘l 2 = k

for x [

Open code

| 0.52°2 2(140.5)(1+0.5%)(1+05% 1)
23 |r|-log : - 1|21 x5 =
: (1+0.5%)(1+0.5%)(1+0.52%%)

arg(0.00525510 — 1
2 3105 [—n[lug[zuhl B mJ[Iug(—JHug[z.;q]-
2}1’ Zl:l
& (-1 (0.00525519 — 2 f z.;“J
k

i W)

k=1

Open code

° argiz)is the complex argument

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

| 0.52%422 (1 +0.5) (1 +0.5%) (1 + 0.52 " 2-1)
23 |r|-log : ‘i21 x5 =
' (14+0.52)(1 +0:5%)(1+0.52%%)

' 0.00525512 1
24 105 {/-NJ Cdt

1

((((((1%5)Pi * colog ((((((0.55(272+2%2) (140.5)(1+0.5/3)(1+0.5°2%2-1)))))) /

(((((140.572)(1+0.574)(1+0.5%(2*2)N)M)) /15

15| - Sm[_mg[n:n.522+2 2(1+0.5)(1+0.5%)(1 +0.52 2-1}]]
= (14+0.5%)(1+0.5%)(1+0.522)
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Open code

e lomixiisthe natural logarithm

Enlarge Data Customize A Interactive
Result:

Fewer digits

More digits

1.643062248723371608808542055060252532517000740271402583071...
2
1.6439622487233716088... ={(2)="- = 1.6449

Continued fraction:
Linear form

1+

1+ 1
1 1
N 1
1+
4+

4+ 1
2 l
N 1
2+
15+

Open code

Enlarge Data Customize A Interactive
Possible closed forms:
More

2289028079 &

4374305920
1Ug[56:|16:|11?}

180 626
log(133)

x| root of 766 x* +4829x% +22x° -1929 x + 254 near x = 0.523289 |~
1.643096224872337160874570

= 1.64396224872337160877078

= 1.64396224872337160877616

Now, for Ty(q), we have:

sum (qN((n+1)(n+2)) (1+q"2)(1+q"4)(1+q"Cn))/((1+q)(1+q"3)(1+q*(2nt1))))) , n
=0tom

Input interpretation:
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i q-:.l:|+1]-:.l:|+2;l [1 +q2'}[1 +q4} [l + qz.u}
i 1+ (l+g’)(1+¢™)
Enlarge Data Customize A Interactive

Result:

i q-:.l:|+1]-:.l:|+2;l[1+q2}[1+q4}[l+q2n}

= Q+@(l+g’)(1+¢*™)

S%m (%A((n+1)(n+2)) (I+q"2)(1+q"H)(1+q"2n)/(((1+q)(1+q"3)(1+q*(2n+1))))) , n
=0 to

Result:
i q':u+1]-:1:|+2:|[1+q2}[1+q4}[l+q2u} 2[':]2 . 1}[q4 +1}q2
s +
i (+@)(l+g’)(1+¢*) @+17(q° +1)
(@®+17 @*+1)q®  (@®+1){g* +1P ¢ (¢® +1)(g* +1)(g"" +1)g*
z5 -
@+D¢*+17  @+Da*+1)(@*+1)  @+D(e’ +1){g" +1)
(@® +1){g* +1)(g® +1)q* (g% +1)(g”* +1)(q® + 1)@

7
(q+1){g® +1){g” +1) (@+Dg®+1}g" +1)

Open code

Enlarge Data Customize A Interactive

Result:

iQ“'“”"*z’[l+q2}[1+q4}[l+q2”} _ 1

=0 [1+q}[1+q3][1+q2”+1} N g + 17 [q3+1}2

a® (q® +1)(q”* + 1}[2 (@ +1)+@+D{g® +1)g* +

iq+ 1}[:13 + l}[qlt| + 1}::]4‘:I

q11+1 qg+1
q+1(g®+1)(g®+1)q"® (g+Dg® +1){g*+1)q"°
-

iq + 1}[1]3 + l}[qS + l}ng
"

+

q?+1 q5+1

Open code

sum (0.5"((n+1)(n+2))
(1+0.572)(14+0.5”4)(1+0.54(2n))/(((1+0.5)(1+0.573)(1+0.5*(2n+1))))) ,n =0 to 5

Sum:

i (1+0.5%)(1+0.5%) 0.5+ (052" L 1} 10871498 844334353 191855

S (1405)(1+05%)(0.52M1 4 1) ~ 39359791 323927357 161472
Open code

Enlarge Data Customize A Interactive

Decimal approximation:

More digiLsI l

0.276208243963057291099201936440630811558345854074060010689...

Open code

66



6 * sum (0.5°((n+1)(n+2))
(1+0.5°2)(1+0.574)(1+0.5°(2n))/(((1+0.5)(1+0.523)(1+0.5°(2n+1))))) ,n =0 to 5

5 2n
i ey 1+0.5
6 Y 0550 (1 4 0.5%)(14+0.5%) )
o a " (1+0.5)(1+0.5%) (140521
Enlarge Data Customize A Interactive
1.65725

1.65725 is very near to the 14th root of the following Ramanujan’s class invariant
Q = (Gsos/Gro1ss)” = 1164,2696 i.c. 1,65578...

24%3 + 10°3[((6 * sum (0.5°((n+1)(n+2))
(1+0.5°2)(1+0.574)(1+0.5°(2n))/(((1+0.5)(1+0.5°3)(1+0.5°(2n+1))))) , n =0 to 5))]

3 - 5‘ n+1){n+2) 2 4 1+ |:|.52 n
24.3+10° |6 L 0.5 1 +0.5%)(1 + 0.57)
o ' B T 1+ 05)(1+0.5%) (14052
Enlarge Data Customize A Interactive
1729.25

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

((((((((24*3 + 1073[((6 * sum (0.5°((n+1)(n+2))
(1+0.5°2)(1+0.5°4)(1+0.5°(2n))/(((14+0.5)(1+0.5/3)(1+0.5°(2n+1))))) , n =0 to

SHDM)*1/3

e 1+0.5%"
3 24.3+10° |6 3 G5 0 50 15057 —— o
\ o) (1+0.5)(1 +0.5%)(1 +0.5%™)
Enlarge Data Customize A Interactive
12.0029

This result is very near to the value of black hole entropy 12,1904

2(((((((24*3 + 1073[((6 * sum (0.5°((n+1)(n+2))
(1+0.5°2)(1+0.5°4)(1+0.5°(2n))/(((14+0.5)(1+0.5/3)(1+0.5"(2n+1))))) , n =0 to

SHDM) /3
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2[24 3+

5 2n
S 1+0.5 R
1&[52J&5“L-2¢1+05ﬁ[1+&5ﬂ - H
= : & © (14 0.5){1+0.5%)(1+0.52™)
(1/3
Enlarge Data Customize A Interactive
24.0058

This value is linked to the "Ramanujan function" (an elliptic modular function that
satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to
the physical vibrations of a bosonic string.

((((((((24*3 + 1073[((6 * sum (0.5°((n+1)(n+2))
(1+0.5°2)(1+0.5°4)(1+0.5°(2n))/(((14+0.5)(1+0.5/3)(1+0.5"(2n+1))))) , n =0 to
SNDIMIM/LS

| B i 4 1+0.5%"
15/ 2423 + 10 ISZ‘D.S"” W1 +0.5%) (1 +0.57)
\ = ' o " (1+0.5)(1+0.5%)(1+0.5°™)
Enlarge Data Customize A Interactive
1.64383

2
1.64383 =~ {(2) =”6 = 1.6449

For which, for g = 0.5, and n = 2, we obtain:

((((((0.5M(2+1)(2+2))
(140.5°2)(1+0.574)(1+0.5°2*2)))))A((1+0.5)(1+0.573)(1+0.5°(2*2+1)))))

.52 (7 4 5.5%) (1 +0.5%) (1.+-0.522)
(1+0.5)(1 +0.5%)(1 +0.55 3

Enlarge Data Customize A Interactive

More digits

0.000197970372124017957351290684624017957351290684624017957...
0.000197970372124017957351290684624017957351290684624017957

68



(89+5)P1 * colog((((((0.5™((2+1)(2+2))
(14+0.5°2)(14+0.5°4)(1+0.5°2*2)))))/(((1+0.5)(1+0.573)(1+0.572*2+1)))))

Input:

(B9 +5)x [—lcg[

059U 1 4 052 (1 +0.57) (1 + 0.52F) ]]
(1+0.5)(1+0.5%) (1 +0.52%)

Open code

e lomix)isthe natural logarithm
Enlarge Data Customize A Interactive

Result:
More digits

2518.22 ..
This result 2518,22 is practically equal to the rest mass of charmed Sigma baryon

2517.9+0.6

Series representations:
More

0.5E+42 (1 & 05214 0.57)(1 + 0.5 %2)

(1+0.5)(1 +0.5%){1 +0.52 "2+
% (1 (—0.959802)

94}1'2‘ p

k=1

(89 +5)m(-1)log

Open code

Enlarge Data Customize A Interactive

0.5@+DE+2) (1 4 0.52)(1 + 0.5%)(1 + 0.52"2)
(1+0.5)(1+0.5%){1+0.52 2+1) -

(89 +5)mi-1) lng[

arg(0.00019797 - x)
~188inr° { 4 5 - 94 rlogix) +
T
& (-1 (0.00019797 - x)* x°*
04 n
k
k=1

Open code

0.5@+0E+43) (1 4 0.52)(1 + 0.5%)(1 + 0.52"2)
(1+0.5)(1+0.5%)(1+052 21 -

(89 +5)mi-1) lng[

—T + arg[w] +argizg )
~188ix° |- 0 =
2
& (-1)F (0.00019797 — 2o )* =~
04 r log(zg) + 94;r2‘ o
k=1 k
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° argizlis the complex argument

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

0.5%+10E+2) (1 4 0.5%)(1 + 0.5%)(1 + 0.5% %)
(89 +5)m(-1)log — - - | =
(1+0.5)(1+0.5%)(1 +0.5%"2*)

{‘D.DDD 19727 1

-Q4 7 —dt
. t

1

((CCCCC(94P1 * colog((((((0.5M((2+1)(2+2))
(140.572)(140.5°4)(1+0.5°2*2))N))N))A((14+0.5)(140.5°3)(1+0.572*¥2+ 1))  1/3

i||| 94 [— lo g[

0.5+ (1 4 0.5%)(1 +0.5%)(1 + 0.5% 2]]]
(1 +0.5)(1 +0.5%) {1 + 0.5+

e logixiisthe natural logarithm
Enlarge Data Customize A Interactive
More digits
13.6050...
This result is practically equal to the Rydberg constant 13,605693 eV that is used to
express the limiting value of the highest wavenumber (inverse wavelength) of any
photon that can be emitted from an atom, or, alternatively, the wavenumber of the
lowest-energy photon capable of ionizing an atom from its ground state.

5/3*(((((((((94P1*colog((((((0.5™((2+1)(2+2))
(140.5°2)(1+0.5°4)(140.572*2)))N))/((140.5)(140.5/3)(1+0.5/2*2+1 )N 1/3

5 | 0.5%+D2+2) (1 4 0.5%)(1 + 0.5%)(1 + 0.5%*%)
— 394 r|-log : : : - -
3 (1+0.5)(1 +0.5%)(1 +0.573+1)
e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive
More digits
22.6750...
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This result is very near to the value of black hole entropy 22,6589

Series representations
More
1 3|I sz [ 0.5E+HE 1 5 0:52) (14 0.5 (14 10.52%2) .
= T|—10g —
3"q (1 +0.5)(1 +0.57) (1 + 0.52%*1)
5 & (-1)F (-0.999802)
. 94 i'T 2‘
k=1
Open code
Enlarge Data Customize A Interactive
l (241){242) 2 4 22
1 | 0.5+ HHT £ 0.57) (1 + 0.5%)(L+0.5°%) 5 a—
— 394 r|-log : : 1| 5==+94
3 ‘-ql [ [ (1+0.5)(1 +0.5%) (1 +0.5% ") 3
arg(0.00019797 - x) & -1/ (0.00019797 - x)* x*
3 — !}T{ +1c:g[x}—2‘
2 k
k=1
i'..! [
Open code
1 3|' o 0.5 1 4 0.5%)(1 +0.5%)(1 +0.52*3)
= - _
"q (1+0.5)(1 +0.5%) (14 0.52%2*1)
arg(0.00019797 - zq) 1
B 13,"94 - lcg[zmﬂ 5 D J(lcg[—]ﬂog[zu}]—
3 2 oty

i[ 1% (0.00019797 - z)° z5*
k

k=1

~1 3

Integral representation:

1 0.5 @)1 4 0:5%) (14 0.5%)(1+0.52%7)
I 3| Q4 x —lﬂg = - 3 5=
3 (1 +0.5)(1 +0.57) (1 + 0.52%2+)

53— | -0.00019797 1
o4 {I—}TJ = dt
3 1 t

((CCCCC(94P1 * colog((((((0.5M((2+1)(2+2))
(140.5/2)(1+0.574)(1+0. 57 2*2)))))A((1+0.5)(140.573)(1+0.572*2+ 1)) /16

Input:
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1,?" o4 -

Open code

0.5+ 0@+ (1 4 0.5%)(1 + 0.5%)(1 + 0.5? 2}]]
(1+0.5)(1+0.5%)(1 + 0.5

e logixiisthe natural logarithm

Enlarge Data Customize A Interactive
Result:

Fewer digits

More digits

1.631429743343197487113605286196873395757977605587834541840. ..
1.6314297433431974871136052861968733957579776055878345

This result is a golden number

Continued fraction:

Linear form
: 1
T+ 1 1
+
1 1
N 1
1+
9 1
i3 1
2+ 1
18+ 1
6+
1 1
o 1
10+ T
3+ 1
2+
1 1
T 1
1+
3 1
” 1
2+
1 1
T 1
1+ T
15+____I__
1+ I
1+—=
Open code o
Enlarge Data Customize A Interactive
Possible closed forms:
More 1
1754800106
= 1.63142074334319748707458
3370180563
root of 8228 x° +32559 x° — 60588 x — 23540 near x = 1.63143 | =
1.631420743343197487104480
1
root of 23540 x° + 60588 x* — 32559 x - 8228 near x = 0.612959

1.631429743343197487104480

Now, for T(q), we have:
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sum (q"(n"2+n) (1+q*2)(1+q"H)(1+q"*(2n))) / (1+q)(1+q"3)(1+q"(2n+1))), n=0 to k

iquzm [l+q2][l+q4][1+q2”]
2 A+@(1+¢%)(1+¢*™)
Enlarge Data Customize A Interactive

k1 q.IIEHI [l+q2][l+q4][1+q2“]
e S B Y 0 T o)

For q =0.5, we obtain:

sum (0.5 2+n) (1+0.572)(14+0.5°4)(1+0.5°(2n))) /
((14+0.5)(1+0.573)(14+0.5(2n+1))), n= 0 to 5

2
5 (1+05%)(1+05%0.5" (052" +1) 12308281534536114095

%‘3 (1+0.5)(1+0.5%){0.5°™1 +1) 9609324 053693202432
Enlarge Data Customize A Interactive
More digits

1.280868609047023139259735645997459065034349956716746645287...

((((sum (0.5"(12+n) (1+0.5°2)(1+0.5°4)(1+0.5"(2n))) /
((1+0.5)(140.5°3)(1+0.5°(2n+1))), n= 0 to 5))))"2

5,057 (14 0.5%){1+0.5%)(1+0.5%"
“2;3 (1 +0.5)(1 + 0.57) (1 + 0.52%+1)
Enlarge Data Customize A Interactive
1.64062
2
1.64062 = {(2) = ’% = 1.6449

24%4 + 1073((((sum (0.5°(n"2+n) (140.5/2)(1+0.5°4)(1+0.5(2n))) /
((14+0.5)(140.5°3)(14+0.5°(2n+1))), n= 0 to 5))))"2

5. 0.5 (140.52)(1+0.5%)(1+0.527))

24 .4 +10°
%‘3 (1+0.5)(1+0.5%)(1+0.52"}
Enlarge Data Customize A Interactive
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1736.62
This result is very near to the mass of candidate glueball f;(1710) meson.

[(((24%4 + 1073((((sum (0.5°(n"2+n) (1+0.5°2)(1+0.5°4)(1+0.5"(2n))) /
((140.5)(140.5°3)(1+0.5°(2n+1))), n= 0 to 5))))"2))]*1/3

3 244 ll:l3 2, ['EHE“![]- 0-52”1*'05 ][l+|:|.52”] ?
+ 2
n=0 [l+|:|.5}[l+0_53][l+0_5211+1]

Enlarge Data Customize A Interactive

12.0199
This result is very near to the value of black hole entropy 12,1904

2[(((24*4 + 10°3((((sum (0.5 (0 2+n) (140.5°2)(14+0.54)(1+0.5°(2n))) /
((140.5)(140.5°3)(1+0.5%(2n+1))), n= 0 to 5))))"2))]*1/3

2 3 24 4 |3 :-31 I:I-SJ [ I:I'E l| [l D.-S l| [ + |:| 52“"
*+ =
n=0 [l C'S}[l I:I-S ll[l+|::|..!; L 1l|

Enlarge Data Customize A Interactive

240399

This value is linked to the "Ramanujan function" (an elliptic modular function that
satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to
the physical vibrations of a bosonic string.

[(((24%4 + 1073((((sum (0.5°(n"2+n) (1+0.5°2)(1+0.5°4)(1+0.5"(2n))) /
((140.5)(140.573)(1+0.5%(2n+1))), n= 0 to 5))))*2))N]*1/15

15 3.4 4 ||:| 21 : F ”[ E l”l D-S ll[ +|:|. .l!]
+ 3 ]' CE t 52
n=0 [1+D.5}[l+0.5 ][l+0.5 n 1]

Enlarge Data Customize A Interactive

1.6443
2
1.6443 =~ {(2) = ’% = 1.6449
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From which, for ¢ = 0.5, and n = 2, we obtain:

(0.5M272+2) (140.5/2)(14+0.574)(1+0.5/(2%2))) / ((1+0.5)(1+0.5°3)(14+0.5/(2*2+1)))

0.52%+2 (14 0.52)(1 + 0.5%) (1 + 0.5%2)
(1+0.5)(1 +0.5%)(1 + 0.5%%+)

Enlarge Data Customize A Interactive

More digits

0.012670103815937149270482603815937149270482603815937149270...
0.012670103815937149270482603815937149270482603815937149270

(64+48)Pi * colog((((0.5°(2°2+2) (1+0.5°2)(1+0.5°4)(1+0.5/(2*2))) /
((140.5)(140.5°3)(1+0.5/(2%2+1))))))

0.52°+2 (14 0.52)(1 + 0.5%) (1 + 0.5%'2)

(64 + 48)r|-log ' : :
(1+0.5)(1 +0.5%)(1 + 0.5%2+)
e logzixiisthe natural logarithm

Enlarge Data Customize A Interactive
More digits
1537.14...
1537.10...

This result is very near to the rest mass of Xi baryon, 1535.0+0.6

More
0.52%42 (14 0.52)(1 + 0.5%) (1 + 0.52 2
(1+0.5)(1+0.5%)(1+05% 2 |

@ (-1 (-0.98733)
112n2‘[ Sk
k=1 k

(64 +48)m (-1 log

Enlarge Data Customize A Interactive
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05742 (1+0.5%)(1+0.5%)(1+0.52 %))

(64 +48)ym (-1 log
(1 +0.5)(1 +0.5%) ({1 + 0.52"2*)

arg(0.0126701 - x
-224”3[ g : }—112n10g[x}+
L8
® (1 (0.0126701 - x)* x7*
112x Y ) R
k=1 k

Open code

0.52%42 (14 0.52){1 +0.5%)(1+0.5% )
(64 +48ym(-1)log e e |
(1+0.5)(1+0.57){1+0.5° ")

0.0126?01]

-+ arg[ +argisg)

G B i =
2

& (-1 (0.0126701 - 20 ) 75~
112 log(zo) + 1127 Y 0] %o
k=1 ;3

Open code

° argizlis the complex argument

° |x] iz the floor function
. iizthe imaginary unit
[ ] More information

Integral representation:

(64 +48)m (-1 log

0.52%42 (1 4+ 0.52){1 + 0.5%) (1 + 0.52 2}] s fn.mzsm 1
= - T
1 t

(1+0.5)(1 +0.5%) (1 +0.52"2*)

21/10 *(((((64+48)Pi * colog((((0.5~(2"2+2) (14+0.5/2)(140.5/4)(1+0.5°(2*2))) /
((14+0.5)(140.5°3)(1+0.5°2*2+ 1)) 1/3

Input:
|

21 I:I_522+2 1 052 1 D54 1 0_522
10 3 [54+48}}T[—10g[ (1+ J(1+ {1+ )

0\ (1 +0.5)(1 + 0.57)(1 + 0.52241)
Open code
e lomixiisthe natural logarithm
Enlarge Data Customize A Interactive
Result:
Moretdigits
24.2356...
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This result is very near to the value of black hole entropy 24,2477

Series representations

1 0.52%42 (14 0.5%)(1+0.5%) (1 +0.52 2
ol (64 +48) r [-log : : -] 21 =

(1+0.5)(1+0.5%)(1+0.52"2*)

21 & (-1 (0. 98?33}
= i, ;r l
5
k=1
Open code
Enlarge Data Customize A Interactive
1 0.52°42 (14 0.52){1+0.5%)(1+0.5% ) 21 3
— 3 (64 +48)7r|-log ' : -1 21= — 4 14
10 \ (1+0.5)(1+0.5%)(1+0.5% 2 5
arg(0.0126701 - x) @ (-1 (0.0126701 - x* x*
3| — 1}1’{ J+10g[x}—2‘
2 = k

\

Open code

1
— 3 (64 +48)n
10y

1 0.52°42 (14 0.52) (1 +0.5%)(1+0.52 2 "
—10g —
(1+0.5)(1+0.5%)(1+0.5% 2*)

21 o— arg(0.0126701 - =) 1
i *u" 14 —fr[lc:g[z.;.}+ 2 2 J[lug[—}+ lng[z.;.}]_
2 ety
& (-1 (0.0126701 —z0) 55 ) ..
i (1/3)
k=1
Integral representation:
1 0.52%42 (14 0.5%)(1+0.5%) (1 +0.52 2
— 3/ (64 +48)r|-log : : -] 21 =
‘g (1+0.5)(1+0.5%)(1+0.52 1)

21 \/ 00126701 1
= J = d[’
5

(((((64+48)Pi * colog((((0.57272+2) (1+0.572)(1+0.5/4)(1+0.5°(2%2))) /
((140.5)(1+0.573)(14+0.5°2*2+ D)) /15

Input:
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1-"_‘; (64 + 487

1 0.52%42 (14 0.52)(1 + 0.5%) (1 + 0.5%2)
(1+05)(1 +0.57)(1 +0.5744)

Open code

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

Result:
Fewer digits
More digits

1.630972916189556785819348558554576940564118336187924665693...
1.6309729161895567858193485585545769405641183361879246

This result is a golden number

Continued fraction:
Linear form

1+

1+ 1
1 1
N 1
1+
2+

2+ 1
4 l
i 1
b+
1+

2+ 1
12+

Open code

Enlarge Data Customize A Interactive

Possible closed forms:

More
6 843868 |
Jz 1.630072916189556745 104
810687

— mtan 2{

7
2(-154 -50 ¢ + 105 ¢%)
3(75-136e+13¢%)

1533309737 &

2053473082

= 1.63097291618955678550412

= 1.63097291618955678579349
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Some development concerning some mock theta function of order 6

Ramanujan (1988) wrote down seven mock theta functions of order 6 in his lost
notebook, and stated 11 identities between them, which were proved in (Andrews &
Hickerson 1991). Two of Ramanujan's identities relate ¢ and y at various arguments,
four of them express ¢ and v in terms of Appell-Lerch series, and the last five
identities express the remaining five sixth-order mock theta functions in terms of ¢
and y. Berndt & Chan (2007) discovered two more sixth order functions.

We have the following function:

(m+1)(n+2)/2 n
q (~q:q)n
ola) =) .,

n=0) {q; q_ ]?¢+ 1

That is:

Sum_{n>=0} q’(n+1)(n+2)12) (1+q)(1+q*2)...(1+q n)/((1-q)(1-q3)...(1-
q"(2nt1)))

We have that:

sum q"((n+1)(n+2)/2) (1+q)(1+q*2)(1+q" m))/((1-q)(1-q"3)(1-q*(2n+1))), n =0 to k

.l.:1 ]"Iz':JHl]':JHz:'[l+q'|-[l+q2][l+qul-

q
J,Z;J A IR L G b R i
Enlarge Data Customize A Interactive
k 1/2 (n+1){n+2)

Zq

S A-g(1-g°)(1-¢*"")

(1+q){1+g%)(1 +q™

For q=0.5 and n = 2, we develop the above formula in the following way:
(((0.5™M(2+1)(2+2)/2) (140.5)(1+0.572)(1+0.572)))/(((1-0.5)(1-0.573)(1-
0.5MN2%2+1)))

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

Enlarge Data Customize A Interactive
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More digits

0.0864055299530170506912442396313364055299530170506912442309. ..
0.0864055...

1H(((0.57((2+1)(2+2)/2) (1+0.5)(14+0.5°2)(1+0.5"°2))/(((1-0.5)(1-0.5°3)(1-
0.57(2%2+1)))

0.5@+VA42N2 (1 4 0.5)(1 +0.5%)(1 + 0.57)
(1-0.5)(1-0.5%)(1 -0.52%*)

1+

Enlarge Data Customize A Interactive

More digits

1.086405529953917050691244239631336405529953917050691244239...
1.0864055...

(Multiplying this value by 9, we obtain: 9.7776497695, value very near to the next
result considering the various summations)

(((((1H(0.5M(2+1)(2+2)/2) (140.5)(140.5°2)(14+0.5°2)))/(((1-0.5)(1-0.573)(1 -
0.5M2*2+1D)))))N"6

0.5@+ @422 (1 4 0.5)(1 + 0.5%) (1 + 0.5%)*

1+
(1-0.5)(1-0.5%)(1-0.523
Enlarge Data Customize A Interactive
More digits

1.644189253712856553963579894421995177787385161124603000667...

2
1.6441892537128565539... = {(2) == = 1.6449

24%3 + 1073 * (((((1+(((0.5M((2+1)(2+2)/2) (140.5)(14+0.5/2)(1+0.5°2)))/(((1-0.5)(1-
0.53)(1-0.5"(2*2+1))))))))"6

0.5@+WR4AZ 1 4 0.5)(1 + 0.5%) (1 + 0.5%) \°

24.3+10% |1+

(1-0.5)(1 -0.5%)(1 - 0.5%2*)
Enlarge Data Customize A Interactive
More digits
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1716.189253712856553963579894421995177787385161124603000667...
This result is very near to the mass of candidate glueball f,(1710) meson.

(CC(((4%3 + 1073 * ((((((1H(((0.5MN((2+1)(2+2)/2) (1+0.5)(1+0.572)(1+0.5°2))/(((1-
0.5)(1-0.573)(1-0.57(2*2+1))))))) " 6)MN))"1/3

a3 10% 1 0.5@+D424242 (1 4 0.5)(1+ 0.5%) (1 +0.5%)
4 . " A )
\

(1-0.5)(1-0.5%)(1 -0.523+1)

Enlarge Data Customize A Interactive

More digits

11.9726...
This result is very near to the value of black hole entropy 12,1904

2R(((24*3 £ 1073 * ((((((IH((0.5"((2+1)(2+2)/2)
(140.5)(14+0.5/2)(1+0.5°2)/(((1-0.5)(1-0.5°3)(1-0.5°2*2+ 1)) NN 1/3

) J ot 3.10° [1 0.5@+1424202 (1 4 0.5)(1 +0.5%) (1 + 0.52)
f + +
\

(1-0.5)(1-0.57)(1 - 0.5

Enlarge Data Customize A Interactive

More digits

23.9452...
This result is very near to the value of black hole entropy 23,9078

(CC(((4%3 + 1073 * ((((((1H(((0.5MN(2+1)(2+2)/2) (1+0.5)(1+0.572)(1+0.5°2))/(((1-
0.5)(1-0.573)(1-0.57(2*2+1))))N)) )N /15

15|| I 0.5@+14242¥2 (1 4 0.5) (1 + 0.5%) (1 + 0.5%)\°
+ +
N

(1-0.5)(1-0.5%)(1-0.522+1)

Enlarge Data Customize A Interactive

More digits
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1.643000...
2
1.643 = ((2) == = 1.6449

For the same function, we have for n = 0 to infinity:

sum 0.5*((n+1)(n+2)/2) (1+0.5)(1+0.5*2)(1+0.5"n)))/((1-0.5)(1-0.5"3)(1-
0.54(2n+1))), n = 0 to infinity

% p5YAENE) ] 4 0.8)(140.5%) (1 +0.5%)

ZJ:. (1-0.5)({1-0.5%)(1 -0.52™1)
Enlarge Data Customize A Interactive
More digits

% p5Y2EEE) ] 0.5)(14-0.5%) (14 0.5

Z‘ = 058109
n=0 [l_D-S}[l—D.Sg][l_D.SzJI-I-l]
Forn=0to 2

sum 0.5°((n+1)(n+2)/2) (140.5)(14+0.5/2)(1+0.5n)))/((1-0.5)(1-0.53)(1-
0.5°(2n+1))), n =0 to 2

2 (1+0.5)(1 +0.5%)0.512+ D+ g 5n . 1) 58185

Z;:, (1-0.5)(1-0.5%)(1-0.52™) 6076
Enlarge Data Customize A Interactive
More digits

0.5762014483212639894066754443712060058591178406846600611586...

Or;

sum 0.5((n+1)(n+2)/2) (1+0.5)(1+0.5*2)(1+0.5"n)))/((1-0.5)(1-0.5"3)(1-
0.57(2n+1))),n=0to 256

Exact form

Fewer digits

More digitsl

f 05 EHEE A +0.5)(1+0.5%)(1 +0.57)
n=0 (1-0.5)(1-0.5%)(1-0.52"1)

0.581088309560082244789784629413838843313

Enlarge Data Customize A Interactive
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More digits

0.581088309560082244789784629413838843312764316015269774007 ...

The value is always about 9.58

1/12 * exp sum 0.5°((n+1)(n+2)/2) (140.5)(1+0.5°2)(1+0.5"n)))/((1-0.5)(1-0.5°3)(1-
0.5°(2n+1))), n=0to 5

1 v s 1+0.5"
— exp| Y] 0.5V 2 (1 4 0.5)(1+0.5%) i _
12 sor " (1-0.5){1-0.5%)(1-0.52"1)
Enlarge Data Customize A Interactive

1207.35
1207.35

[1/12 * exp sum 0.5°((n+1)(n+2)/2) (1+0.5)(1+0.5/2)(1+0.5"n)))/((1-0.5)(1-0.5"3)(1-
0.5°(2n+1))), n =0 to 5]*1/14

1 e 1+0.5"
14|' —exp| )" @55 0 4 0.5)(1+0.57) «
y 12 zer " (1-0.5)(1-0.5%)(1-0.5%")
Enlarge Data Customize A Interactive
1.66009

1.66009 is very near to the 14th root of the following Ramanujan’s class invariant

Q = (Gsos/Gro1ss)” = 1164,2696 i.c. 1,65578...

[1/12 * exp sum 0.5°((n+1)(n+2)/2) (1+0.5)(1+0.5°2)(1+0.5"n)))/((1-0.5)(1-0.5"3)(1-
0.5°(2n+1))), n = 0 to 5] 1/15

L [§ g soeeinszy 1+05"
15 — ExpLZ‘ p. 50 TRRdl 1 4 0.5){1 4057 a : —
y 12 ry (1-0.5)(1-0.57)(1 -0.52™1)
Enlarge Data Customize A Interactive
1.60493
1.60493

This result is a golden number, very near to the electric charge of positron

The mean between the two results is: (1.66009 + 1.60493) /2 =1,63251
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2 * [sum 0.5°((n+1)(n+2)/2) (1+0.5)(1+0.5°2)(1+0.5"n)))/((1-0.5)(1-0.5"3)(1-
0.5°(2n+1))), n = 0 to 513

5 n 3
L | fn42) l D.S
2| Yoot 0 g omy (14:0:57) )
] " (1-0.5){1-0.5%)(1-0.52"1)
Enlarge Data Customize A Interactive
1759.04

result in the range of the mass of candidate “glueball” fy(1710) and the hypothetical
mass of Gluino

(((((2 * [sum 0.5°((n+1)(n+2)/2) (1+0.5)(14+0.5°2)(1+0.5"n)))/((1-0.5)(1-0.5"3)(1-
0.5°2n+1))), n = 0 to 5]*3))))) /3

] n 3
ety 1+0.5
3 2 > 0.5 (14.0.5)(1+0.5%) a
V= ' " (1-0.5)(1-05%)(1-0.5%")
Enlarge Data Customize A Interactive

12.0714
This result is very near to the value of black hole entropy 12,1904

2#((((((2 * [sum 0.5°((n+1)(n+2)/2) (140.5)(1+0.5°2)(140.5n)))/((1-0.5)(1-0.5"3)(1-
0.5°2n+1))), n = 0 to 5]*3))))) /3

5 n 3
e : 1+0.5
23 2|3 05502 1, 05)(14+0.5%) i
o ' " (1-0.5(1-05%)(1-05%")
Enlarge Data Customize A Interactive
24.1428

This result is very near to the values of black hole entropies 24.2477

(((((2 * [sum 0.5°((n+1)(n+2)/2) (1+0.5)(1+0.522)(1+0.5"n)))/((1-0.5)(1-0.5"3)(1-
0.5°2n+1))), n = 0 to 5]*3))))*1/15

5 n 3
g T : 1+0.5
15|' 2|y 05N 0.5 {14 057 -
mpe ' " (1-0.5){1-0.5%)(1-0.52"*1)
Enlarge Data Customize A Interactive
1.6457
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2
1.6457 = {(2) = ”6 = 1.6449

° Linear form

1
1+
1+ ll
1+ 1
1+ I
4+ 1
1+
1 1
g 1
1+
2 1
& 1
1+
1 1
e 1
1+
1 1
N 1
3+
1+=
Open code
Enlarge Data Customize A Interactive
° More
V7 -1 =1.645751311
i 1.644934
6 = . 7.
130 S
—— ~1.64556962
79
Now
1)/2 .
plg) = " kel 71T

a

=t (@¢°)an

That is:

Sum_ {n>=0} (q*(n(n+1)/2) *(1+q)*(1+q"*2)...(1+q"n)/((1-q)*(1-g*3)...(1-
q"(2n+l1))))

sum ( 0.5"(n(n+1)/2) *(1+0.5)*(1+0.5"2)(1+0.5"n)/((1-0.5)*(1-0.5"3)(1-0.5~(2n+1)))
),n=0to 5

i (1+0.5)(1+0.5%)0.5%2"#+ 105" + 1) 159314890 064 385
= (1-05(1-05%)(1=0.521] 7379758 720768

Open code
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Enlarge Data Customize A Interactive

More digits

21.58808927127164225765681655593742296293395065963169130459...
This result is very near to the black hole entropy 21,7656

1/13*(sum ( 0.5 (n(n+1)/2) *(1+0.5)*(1+0.52)(1+0.5"n)/((1-0.5)*(1-0.5"3)(1-
0.5°(2n+1))) ), n =0 to 5)))

1 = i 1+0.5"
— 3 0.5 ™2 (140.5)(1+0.5?) )
13 ' " (1-0.5)(1-0.5%)(1-0.5%")
Enlarge Data Customize A Interactive
1.66062

1.66062 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...

((((((sum ( 0.5~(n(n+1)/2) *(140.5)*(14+0.5/2)(1+0.5"n)/((1-0.5)*(1-0.5°3)(1-
0.5°2n+1))) ), n = 0 to S))))) /6

IE
. S 1+0.5"
of 305" V2 (140514052 -
' " -05)(1 053 (1 - 0.52™1)

n=0
Enlarge Data Customize A Interactive

1.66866
1.66866

This result is a golden number, very near to the proton mass

87241073 (((((((sum ( 0.5°(n(n+1)/2) *(1+0.5)*(1+0.5°2)(14+0.5 n)/((1-0.5)*(1-
0.573)(1-0.5°(2n+1))) ), n = 0 to 5)))))"1/6

[ s
: o 1+0.5"
8% +10% ¢ > 05M ™21 40.5)(1+0.5%) - _
o ' " (1-0.5){1-05%)(1-0.5%")
Enlarge Data Customize A Interactive
1732.66

This result is very near to the mass of candidate glueball f;(1710) meson.
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(((8°2+1073 ((((sum ( 0.5°(n(n+1)/2) *(1+0.5)*(1+0.572)(1+0.5n)/((1-0.5)*(1-
0.5%3)(1-0.5"(2n+1))) ), n = 0 to 5)))) 1/6)))*1/3

[ s
o i 1+0.5"
o 82 + 107 of > 05" N2 (140.5)(1+057 -
) ' " (1-0.5)(1-0.5%)(1-0.5%")
Enlarge Data Customize A Interactive

12.0108
This result is very near to the value of black hole entropy 12,1904

2#(((872+1073 ((((sum ( 0.5°(n(n+1)/2) *(14+0.5)*(1+0.5/2)(1+0.5n)/((1-0.5)*(1-
0.5°3)(1-0.5~(2n+1))) ), n = 0 to 5))))*1/6)))*1/3

[ s
, i 1+0.5"
2 3f 82 + 107 of > 0.5 (140.5)(1+0.5%) a
g ' " (1-0.5)(1-0.5%)(1-0.52")
Enlarge Data Customize A Interactive

24.0216
This value is linked to the "Ramanujan function" (an elliptic modular function that

satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to
the physical vibrations of a bosonic string.

(87241073 ((((sum ( 0.5°(n(n+1)/2) *(1+0.5)*(14+0.5/2)(1+0.5 n)/((1-0.5)*(1-
0.573)(1-0.5°(2n+1))) ), n = 0 to 5))))*1/6) /15

[ s
: i 1+0.5"
15 82 +10% 6| 57 0.5 V2 (1, 0.5)(1+0.5%) i
) " (1-0.5)(1-05%(1-0.5%")
Enlarge Data Customize A Interactive

1.64405
2
1.64405 =~ {(2) = ’% = 1.6449

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

31*(((0.5M2(2+1)/2) *(1+0.5)*(14+0.5/2)(1+0.5°2))/((((1-0.5)*(1-0.53)(1-
0.5%(2%2+1)))))
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0.5242+1¥2 1 4 p 5 (1+ D.Sz] (1+ D.Sz]

31

(1-0.5)(1 - 0.5%)(1 - 0.5%%*1)
Enlarge Data Customize A Interactive
More digits

2142857142857 142857142857 142857 142857142857 142857142857142. ..

This result is very near to the previous result 21.588, and very near to the black hole
entropy 21,7656

1+((-0.0864055+((( 0.5°(2(2+1)/2) *(14+0.5)*(1+0.572)(1+0.52)))/((((1-0.5)*(1-
0.573)(1-0.5°(2*2+1)))))

Where 0.0864055 is the result of previous mock theta function

0.5212+102 (1 4 0.5 (1+ CI.SE] 1+ D.52]

1+|-0.0864055 +
(1-0.5)(1-0.5%)(1-0.523

Enlarge Data Customize A Interactive

More digits

1.604838730631336405520053917050601244230631336405529953017...

This result is a golden number, very near to the electric charge of positron

2#8/2+1073 (((((1+((-0.0864055+((( 0.5°(2(2+1)/2)
*(140.5)*(1+0.5°2)(1+0.5°2))/((((1-0.5)*(1-0.5"3)(1-0.5°(2*2+1)))))))

4 0.52+12 (1 +0.5)(1 +0.5%) (1 + 0.57)
2-8%+10%|1+|-0.0864055 + : :

(1-0.5)(1 - 0.5%)(1 - 0.5%4*

Enlarge Data Customize A Interactive

More digits

1732.838739631336405529953917050691244239631336405529953917...
This result is very near to the mass of candidate glueball f,(1710) meson.
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R *872+1073 ((1+((-0.0864055+((( 0.5°(2(2+1)/2)
*(1+0.5)*(1+0.5°2)(1+0.5°2))/((((1-0.5)*(1-0.5°3)(1-0.5°2*2+ )N D)) 1/3

| ,
‘?Jll 2x8% +10° [1 + [—D.CIS|54D55 +

0.522+12 (1 4+ 0.5)(1+0.5%) (1 + c;:._52]]]
(1 —-0:5){1 =0.57) (1.~ 0.52%241)

Enlarge Data Customize A Interactive

More digits

12.0112...
This result is very near to the value of black hole entropy 12,1904

2T2*82+1073 (((1+((-0.0864055+((( 0.5(2(2+1)12)
*(14+0.5)*(1+0.5°2)(1+0.5°2))/((((1-0.5)*(1-0.5°3)(1-0.5°2*2+1))N D)) 1/3

|
2 i'l 2x 87 +10° [1 + [—0.0864[355 +

0.5293+1i2 (1 4+ 0.5)(1+ 0.5%) (1 + 0.52]]]
(1-0.5)(1-0.5%)(1-0.523

Enlarge Data Customize A Interactive

More digits

24,0224 ..
This value is linked to the "Ramanujan function" (an elliptic modular function that

satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to
the physical vibrations of a bosonic string.

CCC*82+1073 (((1+((-0.0864055+((( 0.57(2(2+1)/2)
*(1+0.5)*(1+0.5°2)(1+0.5°2)))/((((1-0.5)*(1-0.53)(1-0.5°2*2+ D)) D)D) /15

|
1;.:}' 2% 82 +10° [1 + [—D.DEE4D55 +

0.5%42+1¥2 (1 4+ 0.5)(1 + 0.5%) (1 + .3_52]]]
(1-0.5)(1-0.5%)(1-0.522")

Fewer digits
More digits

1.644058284466750047206491612275236799861913416508532872238...
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2
1.64405828446675... = {(2) = = = 1.6449

Continued fraction:
Linear form

1+

1+

1+

1+ 1
44

4+ 1
29+

26+

Open code

Enlarge Data Customize A Interactive
Possible closed forms:

More

3080345500

19234581 1%
-100+2217-283x°

7(41-99x+8a°)
2826924857

5401904815

= 1.644058284466750059107

= 1.6440582844667500467067

= 1.644058284466750047 18603

Now, for

1A o o2
c,ﬁl:q]l =E [ 1} q {'1’1'E }n

= (%)

We obtain:

sum for n >= 0 of (-1)*n q"n"2 (1-q)(1-9"3)...(1-q"(2n-
DY((1+q)(1+q"2)...(1+q"(2n)))

sum (-1)*n @*n”2 (1-q)(1-g*3)(1-q*2n-D)((1+q)(1+q"2)(1+q*(2n))), n = 0 to 5
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Result:

?., [—l}“ q;;z [[1—q}[1_q3][1_q2J:—1'|_-| 1

%‘: (1+q@)(1+g%)(1+¢*") 2@+ D(g? + 1P
@-D*+1) 2(¢* +1)(g’-1)q*
[1_q}[1_q3} [ ooy [ 4[ J g
q g +1
2@ +1)(1-¢%)q” 2(a°+Y(@"-1a"* 2@’ -1a° _
. + +40g - 1)g
g +1 gt +1 gt -g*+1
Open code
Enlarge Data Customize A Interactive

Sum:

S -1 g" ((1-@)(1-¢°)(1-¢2"))

%‘3 @+ D%+ 1){g*" +1) -
[l—q}z[l—qg}q [l—é}[l—q}[l—qg] [1—q}[1—q3}2q4

) (@ + Lyg® + 1 i 2(g +1)g* +1) +[q+1}[q2+1][q4+1}_
1-9(1-¢°)(1-¢°)¢* (-9(1-¢°)(1-¢")q"® 1-9)(1-4°)(1-4°)q°
@+D@+)@°+1)  @+D@+1@°+1])  @+Dig?+1)g°+1)

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

((((-1)"2 0.57272 (1-0.5)(1-0.573)(1-0.57(2*2-1)))) /
((((140.5)(1+0.572)(1+0.5(2*2)))
1 <052 ((1 - 0.5)(1-0.5%) (1 -0.5221))
(1+0.5)(1 +0.5%)(1 + 0.5%%)

Open code

Enlarge Data Customize A Interactive
Result:

More digits

0.0120098039215686274509803092156862745008039215686274509803. ..

Open code

1073%12°2((((-1)2 0.5%2°2 (1-0.5)(1-0.5"3)(1-0.5~(2*2-1)))) /
(((1+0.5)(140.5/2)(1+0.5°(2*2)))

Input:

1% - 0.5%° ((1-0.5)(1 -0.5%){1-0.5221)

10° «12°

(1+0.5)(1+0.5%){1 +0.5%)
Open code
Enlarge Data Customize A Interactive
Result:
More ldigits;
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1720.411764705882352941176470588235204117647058823529411764...

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

(((((LON3*127°2((((-1)2 0.57272 (1-0.5)(1-0.573)(1-0.57(2*2-1)))) /
((((140.5)(140.572)(1+0.5°(2*2))))))*1/3

(-17 »0.52 {(1-0.5)(1 - 0.5%) (1 - 0.5221))

3 10% x 127

\ (1+0.5)(1 +0.5%)(1 + 0.52°2)
Enlarge Data Customize A Interactive

More digits

12.0033...

This result is very near to the value of black hole entropy 12,1904

2E(((((10°3*127°2((((-1)"2 057272 (1-0.5)(1-0.5"3)(1-0.5~(2*2-1)))) /
((140.5)(1+0.5°2)(1+0.5(2*2)))))M/3

(~17 0.52" {(1-0.5)(1 - 0.5%) (1 - 0.52°2°1))

2 3 10° « 127
(1+0.5)(1 +0.5%)(1+0.5%%)
Enlarge Data Customize A Interactive
More digits
24.0065...

This value is linked to the "Ramanujan function" (an elliptic modular function that
satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to
the physical vibrations of a bosonic string.
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(((((1073*12°2((((-1)2 0.57272 (1-0.5)(1-0.573)(1-0.5(2*2-1)))) /
((((140.5)(140.572)(1+0.5°(2*2)))N)))"1/15

(-1)? Djﬂ[u-n5u1-053nl-65224n

1§ 107 x12°

\ (1+0.5)(1+0.5%)(1 +0.522)
Enlarge Data Customize A Interactive
Fewer digits
More digits
1.643841324367798515454832007542381144404664502737971722143 ..

2

1.6438413243677985154... = {(2) = % = 1.6449

We have also that:

240 * 0.0864055 / (((-1)"2 0.5°272 (1-0.5)(1-0.5"3)(1-0.5°(2*2-1)))) /
(((140.5)(1+0.5°2)(1+0.5°(2*2)))

Where 0.0864055 is the result of a previous mock theta function

0.0864055
240

2 _ ¥
-12:0.52° ((1-0.5)(1-0.53)(1-0.52"2-1))
(140.5)(140.52)(140.522)

Enlarge Data Customize A Interactive

More digits

1726.699297959183673469387755102040816326530612244897959183...

This result is very near to the mass of candidate glueball f;(1710) meson.

24/(21%5) * 0.0864055 / (((-1)*2 0.572°2 (1-0.5)(1-0.5"3)(1-0.5°(2*2-1)))) /
(((140.5)(14+0.5/2)(1+0.5°(2*2)))

24 0.0864055

E V) i
21%5 42,052 [(1-0.5){1-0.5%)(1-0.52"2-1)

{140.5)(140.52)(140.52"2)
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Enlarge Data Customize A Interactive

More digits

1.644475521865889212827988338192419825072886297376093294460...

1.6444755...

u

(2) == = 16449

((156871447Pi)/(2191631483)) * 0.0864055 / ((((-1)*2 0.5/22 (1-0.5)(1-0.53)(1-
0.57(2*2-1)))) / ((((1+0.5)(1+0.5/2)(1+0.5/(2*2)))

156871447 0.0864055

2191631483 | 12.0.52% ((1-0.5)(1-0.5%)(1-0.52"2-1))

{140.5)(140.52)(140.522)

Enlarge Data Customize A Interactive

Fewer digits
More digits

1.617825645412775413129541372159827994986362626745634200865...
1.6178256454127754131295413721598279949863626267456342

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

More
0.0864055 (156 871 447 ) & -1
_ . il = 2.05988
{1-133 052" ({1-0.5){1-0.53)({1-0.52 " 2-1 j.;.]z 191 631483 k=0 1+2k
{140.5)(140.52) (140,52 * 2)
Enlarge Data Customize A Interactive
0.0864055 (156871 447 1) m. e
— . T =-1.02994 +1.02994 » o
(-2 0.5%" ((1-0.5)(1-0.53){1-0.52 “ 2= }3]21.01631483 Yo J
{140.5)(140.52) (140,52 * 2)
0.0864055 (156871 447 ) 0.51497 i 2% (-6 +50k)
{1—133 0522 ((1-0.51(1-0.5%)(1-0.52  2-1)j| 2121 631483 . k=0 3k ]
2 %2

{140.5)(140.52)(140.52 2
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Integral representations:

More
0.0864055 (156871 447 m) w1
. - — 1.02994 j — dt
{4—1:3 0.52" (11-0.5)(1-0.5%)(1-0.52 * 2-1))| 2191 631483 o 1+¢
(140.5)(140.52 ) {14052 * 2)
Open code
Enlarge Data Customize A Interactive
0.0864055 (156871 447 m) "1
_ . i - 2.DSQEEJ V1-£ dt
{1—1:3 0,52 (11-0.5){1-0.5%)(1-0.52 " 2-1}j| 2191 631483 o
{140.5)(140.52)(140.52 * 2)
Open code
0.0864055 (156871447 m) “o0 SITL(E)
_ . ~ 1.02994 j
{HF 0.52 ((1-0.5){1-0.5%)(1-0.57 * 2-1))| 2191 631483 o £
{140.5)({140.52)(140.52 * 2)
Continued fraction:
Linear form 1
1+ I
1+
1+ L
1
1+ 1
1+ 1
1+ T
1+ 1
1+
1 1
N 1
4+ I
+- 1
2+ T
2+ 1
1+
1 1
" I
1+ T
2+ 1
1+
9, 1
% 1
1‘-}+—:L
11+ 1
1+=
Open code o
Enlarge Data Customize A Interactive
Possible closed forms:
More
1-9071%K4

= 1.6178256454127754125837

2(23K_, -4933)
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573669041

1113985583
000 - 627+ 821 7°

2(-196 - 43 r + 253 x°)

= 1.61782564541277541335752

= 1.61782564541277541324370

Or:

J 0.0864055
105 ’ 106 ) 107 ) 109/ (12,052 {i1-0.5){1-0.5%)({1-0.52"2-1))

1 [ 24 24 24 24
4

{140.5)({140.52)(140.52"2)

Enlarge Data Customize A Interactive

More digits

1.617825645412775411638688246013637558389843317766041441130...
1.6178256454127754.....

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

Now, from the above formula, performing the summation, we obtain:

sum (-1)*n 0.5"n2 (1-0.5)(1-0.573)(1-0.5°(2n-1))/((1+0.5)(1+0.5/2)(1+0.5*(2n))), n

=0to5
2
ﬁlplﬁujﬂ[u-ajwl-ujgnl-ajbbw] 1482215 485125543
e (1+0.5)(1 +0.5%){0.5%" + 1) 9767179 255808000
Enlarge Data Customize A Interactive
More digits

-0.15175471303489711401609182421499417909826051444661496635...

“11*sum (((-1)*n 0.5"n*2 (1-0.5)(1-0.5/3)(1-0.5~(2n-1))) /
((140.5)(1+0.572)(1+0.5/(2n))), n = 0 to 5
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5, (-1 ©0.5" {(1-0.5)(1 - 0.5%)(1 - 0.52"1))

-11

%‘3 (1+0.5)(1 +0.5%)(1 +0.5%")
Enlarge Data Customize A Interactive
1.6693
1.6693

This result is a golden number, very near to the proton mass

8°2+10°3 * -11*sum (((-1)"n 0.5"n"2 (1-0.5)(1-0.5"3)(1-0.5"(2n-1))) /
((140.5)(1+0.5°2)(14+0.5%(2n))), n = 0 to 5

2
T [_11125.‘[—11“ 0.5" ((1-0.5(1-0.5%)(1-0.52"1)
n=0 [l+':'.5]-[]_+|:|.52][]_+C|_52u]

Enlarge Data Customize A Interactive

1733.3
This result is very near to the mass of candidate glueball f,(1710) meson.

((((8°2+1073 * -11*sum (((-1)"n 0.5*n2 (1-0.5)(1-0.5"3)(1-0.5*(2n-1))) /
((140.5)(1+0.572)(14+0.5/(2n))), n = 0 to 5)))))*1/3

5, (-1)" 05" ((1-0.5)(1-0.5%)({1-0.52"1))
o (1+0.5)(1 +0.5%)(1+0.5%™)

Enlarge Data Customize A Interactive

3| 82 +10% x(-11)

12.0123
This result is very near to the value of black hole entropy 12,1904

2#((((872+1073 * -11*sum (((-1)"n 0.5"n"2 (1-0.5)(1-0.5°3)(1-0.5"(2n-1))) /
((140.5)(1+0.572)(14+0.5°(2n))), n = 0 to 5)))))*1/3

5 n J!E 3 2n-1

L1 0.5 ((1-0.5)(1-0.5%)(1 -0.52"1))

2 3| 82 + 107 [-1112‘ [ : A L
e (1+0.5)(1 +0.5%)(1 +0.5%")

Enlarge Data Customize A Interactive

24.0245
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This value is linked to the "Ramanujan function" (an elliptic modular function that
satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to
the physical vibrations of a bosonic string.

(87241073 * -1 1*sum (((-1)*n 0.5"n*2 (1-0.5)(1-0.5*3)(1-0.5~(2n-1))) /
((140.5)(1+0.5/2)(1+0.5"(2n))), n = 0 to 5))) /15

5 n n? 3 2n-1
, =1y 0.5 [l—|:|.5]-[l—|:|.5 ”1—':'.5 '|'|
15 32+l|:l3 i-11y 2 [ g — —

s (1+0.5)(1+0.5%)(1+0.5%")
Enlarge Data Customize A Interactive
1.644009
2

1.64409 = {(2) = ’% = 1.6449
Linear form
. 1

1 l 1

+
l l
’ 1
1+
4 1
= 1
3+
1 1
* 1
12+
5 1
N 1
1+
2 1
L |
3+=

Enlarge Data Customize A Interactive
M?:zre
— = 1.64493406

6

7
2 1644067796
59
T Jxs3x=2 x = 0523336 = 1.64410698

Moreover, we obtain:

_(25Pi)/8 * 1.0864055* sum (((-1)"n 0.5°n"2 (1-0.5)(1-0.5*3)(1-0.5"(2n-1))) /
((140.5)(1+0.5/2)(1+0.5*(2n))), n = 0 to 5))))
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[ | 25 )1 0854055£ 105" (1-0.5)(1-05) (1052
e 3N N
& (1+0.5)(1+0.5%)(1+0.5%"

n=0
Enlarge Data Customize A Interactive
1.61858
1.61858

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

Now, we have:

_1yn [anz.—l.‘,lE I
=3 (—1)"q (44 In

nz=l { q; Q} In+1
That 1s:

Sum {n>=0} (-1)"n q*(n+1)"2 (1-q)*(1-g"3)...(1-g*(2n-1))
(1+q)*(1+q™2)...(1+q"(2n+1)))

We obtain:
sum (-1)"n q*(n+1)"2 (1-q)*(1-9"3)(1-g"(2n-1)) /((1+q)*(1+q"2)(1+q"*(2n+1))), n =
0Oto5

5 —1)" q-:.l:Hl;lE [[1—'1]]'[1 —qg}[l _qu:—l]] B

)2

"o (1+q)(1+¢%) (1 +g*™")
11 3
[1—5}[1—‘]]‘[1“] lq (1-g) (1-4%)q* (1-9)(1-4°F 4%
— + —
(@+17 (g% +1) (@+1g* +1){¢> +1) @+’ +1)(¢° +1)
(1-9)(1-¢°)(1-4°)¢** (1-@(1-0°)(1-q")¢® d-q)(1-¢°)(1-¢°)q"
+ o
(q+1yg® +1)(g' +1) (@ +1(g® +1)(g” +1) (@+1g®+1)g" +1)
Open code
Enlarge Data Customize A Interactive

.5.1 [—l}“ ql:.l:Hl;lE [[1 —q}[l _q3]_[1 _qzn—l]] B

s

=) (1+g){1+¢%){1+¢*™}
q-1g° (@g+1(1-9°)g*
—— e —a-gq(-g)| LDL @D
q+1y(g°+1) g -q+1 g +1
@+D1(1-q7}g** @+D(1-g°)g® @+1{l-¢%)g® 1 ;
& + Cee
g°+1 g’ +1 g +1 q
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sum (-1)*n 0.5°(n+1)"2 (1-0.5)*(1-0.5°3)(1-0.5*(2n-1))
/((140.5)*(1+0.5/2)(14+0.5(2n+1))), n = 0 to 5

2
5 (-1 0.5%*Y7 (1 - 0.5)(1 - 0.5%) (1 - 0.52"°1)) 7164360 962501918299
%‘3 (1+0.5)(1 +0.5%){0.52"* +1) ~ 85416213 810606243840
Enlarge Data Customize A Interactive
More digits

-0.08387500546834876259453164876479371079144506403526084363...

~I+sum (-1)*n 0.5 (n+1)2 (1-0.5)*(1-0.573)(1-0.5"(2n-1))
/((140.5)*(140.5°2)(1+0.5/(2n+1))), n = 0 to 5

- (n+1? 3 15T
-1+ ) 1" <057 |(1-0.5)(1-05%)

n=0 ' " (1+0.5)(1 +0.5%)(1 +0.52™1)
Enlarge Data Customize A Interactive
-1.08388

((((-1+sum (-1)*n 0.5"(n+1)*2 (1-0.5)*(1-0.5*3)(1-0.5~(2n-1))
J(140.5)*(140.5/2)(14+0.5°(2n+1))), n = 0 to 5))))"6

L p 2 1 -p.52n-1 f
-1+ 1" «0.5™" |(1-0.5)(1-0.5%) ]]
e ' " (1+0.5)(1 +0.5%)(1 +0.527+)
Enlarge Data Customize A Interactive
1.62135
1.62135

This result is a golden number

27%4+1073((((-14+sum (-1)*n 0.5M(n+1)"2 (1-0.5)*(1-0.53)(1-0.5°(2n-1))
/((1+0.5)%(1+0.572)(1+0.5°(2n+1))), n = 0 to 5))))"6

27 4 +

5 ; . 5 s C'.52 n-1 &
10°|-1+ ) (-1)" «0.5™"" [(1-0.5)(1-0.5%) ]]
] : " (1+0.5)(1+0.5%)(1+0.5%™)
Enlarge Data Customize A Interactive
1729.35
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—
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Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number
1729

[((((27*4+10"3((((-1+sum (-1)*n 0.5°(n+1)"2 (1-0.5)*(1-0.5"3)(1-0.5"(2n-1))
J((140.5)*(1+0.5/2)(14+0.5(2n+1))), n = 0 to 5))))"6)))]*1/3

5. 2
P? 4+1f[-1+2dp1ﬁ 0.5+
n=0

l DS . 1_0.5212—] i o :
(1-0.5)(1-0.5%) 3 P (1/3)
(1+0.5)(1 +0.5%) {1 + 0.5+

Enlarge Data Customize A Interactive

12.0031
This result is very near to the value of black hole entropy 12,1904

2L(((2T*4+1073((((-1+sum (-1)*n 0.5~n+1)*2 (1-0.5)*(1-0.5°3)(1-0.5~(2n-1))
J((140.5)*(140.5°2)(140.5/(2n+1))), n = 0 to 5))))*6))]*1/3

- s -
2[2? 4+lﬂ3[—l+2L[_lﬁ 0.5+

n=0
1-0.52n1 %
pl-ajnl-asﬂ ]]]“[ha}
' " (1+0.5)(1+0.5%)(1+0.5%™1
Enlarge Data Customize A Interactive

24.0063
This value is linked to the "Ramanujan function" (an elliptic modular function that

satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to
the physical vibrations of a bosonic string.

[((((27*4+10"3((((-1+sum (-1)*n 0.5~ (n+1)"2 (1-0.5)*(1-0.5"3)(1-0.5"(2n-1))
J((1+0.5)%(1+0.572)(1+0.5%(2n+1))), n = 0 to 5))))"6))]*1/15

5 o]
P? 4+1f[-1+2;p1ﬁ .5+

n=0
1 - 0527 f
pl-a5w1-0531 ]]]“[hlS}
' " L+ 0.5){1 + 0.5%)(1 + 0.5 ™)
Enlarge Data Customize A Interactive

1.64384
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2
1.64384 =~ {(2) = ”6 = 1.6449

For q=0.5 and n = 2, we develop the above formula in the following way:
(D2 0.5M2+1)"2 (1-0.5)*(1-0.5"3)(1-0.57(2*2-1)))) /
((((1+0.5)*(1+0.572)(1+0.5M(2*2+1))))))

(1% 052417 ((1-0.5)(1 - 0.5%) {1 - 0.52°21))
(1+0.5)(1 + 0.5%)(1 + 0.5

Enlarge Data Customize A Interactive

° More digits

0.000386679292929292929292929292929292929292929292929292929. ..

5 % (0.0864055) / (((( (-1)*2 0.5(2+1)*2 (1-0.5)*(1-0.5"3)(1-0.5°(2*2-1)))) /
(((140.5)*(1+0.5°2)(1+0.5°(2*2+1))))))

5 0.0864055
(34112
':-1]2 I:I.S'.E-i']:l ':':1-':'-5:“:]-'].53]-:]_-I:l_SE | :|:|
{140.5)(140.52 ) {140,522+
Enlarge Data Customize A Interactive

° More digits

1117.276016326530612244897050183673460387755102040816326530...

This result 1117.276 is very near to the rest mass of the Lambda baryon
1115.683+0.006

2X((((((5 * (0.0864055) / (((( (-1)"2 0.572+1)*2 (1-0.5)*(1-0.573)(1-0.5°(2%2-1)))) /
(((140.5)*(140.5/2)(14+0.5°2*2+ D)) /3

0.0864055
2 |5 -
3 {-12-0.5241F (11-0.5)(1-0.53)(1-0.52"2-1))
\\ {140.5)(140.52) (140 527241
Enlarge Data Customize A Interactive

° More digits
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20.7531..;
This result is very near to the value of black hole entropy 20,5520

((((((5 * (0.0864055) / (((( (-1)*2 0.57Q2+1)*2 (1-0.5)*(1-0.5°3)(1-0.5°(2*2-1)))) /
(((140.5)*(140.5/2)(1+0.5°2*2+ 1)) /14

0.0864055

5
2 1T] i
14 12052417 ((1-0.5)(1-0.5%) (10,5221 ))
{140.5){140.52) (140.527241

Enlarge Data Customize A Interactive

More digits

1.65092...
1.65092 is very near to the 14th root of the following Ramanujan’s class invariant

Q = (Gsos/Gro1ss)” = 1164,2696 i.c. 1,65578...

(24%8)/(572) * 0.0864055 / (((( (-1)*2 0.57(2+1)*2 (1-0.5)*(1-0.573)(1-0.5/(2*2-
1))/ (((1+0.5)%(1+0.5/2)(1+0.5°(2*2+1))))))

24 .8 0.0864055

2 . = :
5 12 0.5 247 (11-0.5)(1-0.5%) (1-0.52°2-1))

{140.5){140.52 ) (140527241

Enlarge Data Customize A Interactive

More digits

1716.135961077551020408163265306122448970501836734693877551 ...

This result is very near to the mass of candidate glueball f,(1710) meson.

[((((((24%8)/(572) * 0.0864055 / (((( (-1)*2 0.572+1)*2 (1-0.5)*(1-0.5"3)(1-
0.5°(2%2-1)))) / ((((1+0.5)*(14+0.5/2)(1+0.5~2*2+ 1)) 1/3

24 -8 0.0864055
2 E 171 Vi
o > (-1 50.5241F ((1-0.5)(1-0.5%)(1-0.522-1}))
“'I {140.5)({140.52 ) {140 527241

103



Enlarge Data Customize A Interactive

More digits

1197355,
This result is very near to the value of black hole entropy 12,1904

2[(((((((24*8)/(52) * 0.0864055 / (((( (-1)*2 0.5/(2+1)*2 (1-0.5)*(1-0.53)(1-
0.5°(2%2-1)))) / ((((14+0.5)*(14+0.5/2)(1+0.5~2*2+ 1)) ]*1/3

9 248 0.0864055
i 5° (120512417 {i1-0.5)(1-0.5%){1-0.52"2-1))
\\ {140.5)(140.52 ) (140,524
Enlarge Data Customize A Interactive
More digits
23.9449 .

This result is very near to the value of black hole entropy 23,9078

[((((((24%8)/(572) * 0.0864055 / (((( (-1)*2 0.5°2+1)*2 (1-0.5)*(1-0.5"3)(1-
0.5°(2*2-1)))) / (1+0.5)*(1+0.5°2)(1+0.5°2*2+ D))" 1/15

248 0.0864055
1y 5 (120502417 {(1-0.5)(1-0.5%)(1-0.52"2-1))
‘\ {140.5){140.52) (14052241
Enlarge Data Customize A Interactive
More digits
1.64300. .

2
1.64300... = {(2) = ’% = 1.6449

Now, we have:
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(-1)"q"(q: ¢*)n
>

mer S Gl H')

Mg) =

That is:

Sum_{n>= 0} (-q)"n (1-q)(1-g™3)...(1-9"(2n-1))/((1+q)(1+q"2)...(1+q"n))

sum (-q)"n (1-q)(1-q"3)(1-q"(2n-1))/((1+q)(1+q"2)(1+q"n)), n =0 to 5

Result:

5 - 3 2n-1
2" il-q)(1-g°}{1-g )
L [ 2.[ -:[[q_]_].g[q2+q+1]2
no (1+@(l+g7)d+g"

[qun—2qlp+2q18+2q1?+6q14—6q13+1Dq12—?q11+quln‘
13¢° +22q° -25¢” +25¢°-214° +17¢* -10¢° +5¢° -2q + 1))/

(2q@+17 (g° +1P (¢° ~g +1)ig* + 1)(@* -a° +¢® -q +1))

Open code

Enlarge Data Customize A Interactive

& d-9(1-¢})caf (1-g*")
J,z:‘u [q+l}[q2+l}[q"+1} =
1-9(1-¢Pd a-a2(1-g)g (1-])a-o0-¢)
H]+1}[q2+1}2 - [q+1}2[q2+1] ’ 2[¢]+1}[q2+1] -
A-l-¢')(1-a")’ A-a(1-¢")1-¢°)d’ d-p(1-a")(1-q")g"
[Q+1}m2+1]m3+1} ) [Q+1Hq2+1Hq5+1] ’ [Q+1ﬂq2+1Hq4+1}

Open code

We obtain:

sum (-0.5)*n (1-0.5)(1-0.5"3)(1-0.5*(2n-1))/((1+0.5)(1+0.5"2)(1+0.5*n)), n = 0 to 5

Sum:

3 (1-0.5)(1-0.5%)(-0.5" (1 -0.5°"1) 17226587

J,%g (1+0.5)(1 +0.5%)(0.5" + 1) 129254400
Open code

Enlarge Data Customize A Interactive

Decimal approximation:

More digiLsI l

-0.13327660025500009029510794216676569617746088334323628441 ...

Open code
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Multiplying by 10° and changing the sign, we obtain 133,276, result very near

0
to the rest mass of Pion @ : 134.9766(6) MeV/c?

(-1 + 0.0864055 / sum (-0.5)*n (1-0.5)(1-0.5"3)(1-0.5"(2n-
1)/((1+0.5)(140.572)(1+0.5*n)),n = 0 to 5

0.0864055
-1-1+
2, 3 1-0.5%""1
> -05" (1-0.5)(1-0.57)
i ' " (1+0.5)(1+0.5%)(1+0.5"
Enlarge Data Customize A Interactive
1.64832

1.64832 = {(2) = = = 1.6449

24%4 + 1073 * (-1 + 0.0864055 / sum (-0.5)"n (1-0.5)(1-0.5*3)(1-0.5"(2n-
I)/((140.5)(140.5/2)(1+0.5%n)),n = 0 to 5

0.0864055

24%x4+10% x(-1)|-1 + -

> -0.5)" (1-0.5)(1-0.57)
n=0
Enlarge Data Customize A Interactive

- @52
(1+0.5)(1 +0.5%)(1+0.5")

1744.32
This result is very near to the mass of candidate glueball f;(1710) meson.

[(((24%4 + 1073*-(-1 + 0.0864055 / sum (((-0.5)"n (1-0.5)(1-0.5"3)(1-0.5"(2n-
1)/((1+0.5)(1+0.5/2)(1+0.5"n))), n = 0 to 5)))]*1/3

’ 0.0864055
24 x4 +10% x(-1)|-1 +
2 1-0.521
d > (<0.5)" (1 -0.5){1 - 0.5%)
\ = ' " (1+0.5)(1+0.52)(1+0.5")
Enlarge Data Customize A Interactive
12.0377
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This result is very near to the value of black hole entropy 12,1904

2[(((24%4 + 1073*(-1 + 0.0864055 / sum (((-0.5)"n (1-0.5)(1-0.5"3)(1-0.5~(2n-
1)/((1+0.5)(1+0.5/2)(1+0.5"n))), n = 0 to 5)))]*1/3

2|24 %4 +10° x(-1)

0.0864055 L
=5 (1/3)
2 1-0.5%"1
> (-05)"(1-0.5)(1-05%)
= : " (1+0.5)(1+0.5%)(1+0.5%
Enlarge Data Customize A Interactive

240753
This value is linked to the "Ramanujan function" (an elliptic modular function that

satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to
the physical vibrations of a bosonic string.

[(((24*4 + 10°3*(-1 + 0.0864055 / sum (((-0.5)*n (1-0.5)(1-0.5"3)(1-0.5*(2n-
D((140.5)(140.5°2)(1+0.5n))), n = 0 to 5)))]*1/15

4 0.0864055
24 x4+ 10% x(-1)|-1+
2, 1-0.5°""
A > (=0.5)" (1-0.5)(1-0.5%)
\ & " (1+0.5)(1+0.5%)(1+0.5"
Enlarge Data Customize A Interactive
1.64478

2
We note that this result 1s = % = 1.6449 ... Indeed, we have that:

[[[6*((24%4 + 1073*~(-1 + 0.0864055 / sum (((-0.5)*n (1-0.5)(1-0.5"3)(1-0.5"(2n-
DY((140.5)(140.5°2)(1+0.5n))), n = 0 to 5)))*/15]]]*1/2
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6|24 x4 +10% x(-1)

0.0864055 s
~1+ (1/
8 1-0.52""
3 =05 (1-0.5)(1-0.5%)
] ' " (1+0.5)(1+0.52)(1+0.5%
15)

Enlarge Data Customize A Interactive
3.14145
3.14145
More
= 3.14159265
Enlarge Data Customize A Interactive
*3;" 31 = 3.14138065
311

— = 3.14141414]
99

This result is a very good approximation to 7

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

(((-0.5)°2 (1-0.5)(1-0.523)(1-0.5"(2*2-1))) / (((1+0.5)(1+0.5/2)(1+0.5"2)))

(-0.57 (1 -0.5){1 - 0.5%){1 - 0.52"2)
(1+0.5)(1+0.5%)(1+0.5%

Enlarge Data Customize A Interactive

More digits

0.040833333333333333333333333333333333333333333333333333333...

1073 ((((((1.0864055 / (((-0.5)"2 (1-0.5)(1-0.5"3)(1-0.5~(2*2-1))) /
(((140.5)(1+0.5/2)(1+0.5"2))))) /6
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10°

1.0864055
2:2-1)

& (-0.5:% (1-0.5){1-0.5%)({1-0.52

{140.5){1+0.52 ){140.52)

Enlarge Data Customize A Interactive

More digits

1727.81...
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

((((((1073 ((((((1.0864055 / (((-0.5)"2 (1-0.5)(1-0.5"3)(1-0.5~(2*2-1))) /
(((140.5)(1+0.5/2)(1+0.5°2))))))) /) /3

1.0864055

6| (-0.57 (1-0.5)(1-0.5%)(1-0.5272-1)

3
\\ .‘\ {140.5)(140.52)(140.52)
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Enlarge Data Customize A Interactive

More digits

11.99956...
This result is very near to the value of black hole entropy 12,1904

21073 ((((((1.0864055 / (((-0.5)*2 (1-0.5)(1-0.573)(1-0.5~(2*2-1))) /
(((140.5)(1+0.5°2)(1+0.5°2))))N)) L/6)))* 1/3

7 1.0864055
2 |10
3 6| (-0.512(1-0.5)(1-0.5%)({1-0.52"2-1)
"\ \\ {140.5){140.52)(140.52)
Enlarge Data Customize A Interactive
More digits
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23.999112...
This value is linked to the "Ramanujan function" (an elliptic modular function that

satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to
the physical vibrations of a bosonic string.

((((((1073 ((((((1.0864055 / (((-0.5)"2 (1-0.5)(1-0.5"3)(1-0.5~(2*2-1))) /
(((140.5)(1+0.5/2)(1+0.5°2)))))) /6 /15

3 1.0864055

10 ¢} f I 2214
15 o (-0.57 (1-0.5)(1-0.5%){1-0.5%"2-1)
"\ {140.5){140.52)(140.52)

Enlarge Data Customize A Interactive

More digits

1.643740...

2
1.643740... = {(2) = ’% = 1.6449
Now, we have:

{ l:lnqn-lfll | qn}{q;qi}u
b

n=l) {_'QEQ}ﬂll

That is:

1 + Sum {n >= 0} (-1)"n g”(n+l) (1+g”n) (1-9) (1-g"3)...(1-g"(2n-
1))/ ((14g) (1+g”2) ... (1+a" (n+1)))

1+ sum (-1)"n ¢*(n+1)(1+q n)(1-q)(1-¢"3)(1-q*(2n-1))/((1+q)(1+q"2)(1+q (nt+1))),
n=0to5

2n-1

2 l-g
1+ [_l}ﬂqﬂ'l-l[l+qll'|[l_q}[1_q3'|
,,Z:‘D ' ' C (1+q)(1+g%)(1+q

n+1}
|

Enlarge Data Customize A Interactive

[[q2+q+l]2 [q.?ﬂ_q2?+q26+q24+q23+4q20_2q19+2q18+6q16_
8g +10¢" -7¢"% +9¢” -10g¢" +13¢" - 140" +184° -
1897 +13¢°-7¢° +9¢* -12¢° +11¢° -6 q +2) ¢ - 1)°)/

(@+1%(@*+1P (@® -q+1)(@* +1)(g* -¢* + 1) (g* -¢° +q° -q + 1)) + 1
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For q = 0.5 we obtain:

1+ sum (-1)*n 0.5°(n+1)(14+0.5%n)(1-0.5)(1-0.573)(1-0.5"(2n-
D)/((1+0.5)(140.572)(140.5~n+1))), n = 0 to 5

51 ) P 0.5212—1
1+ (-1 <0.5™1(1+0.5") (1 -0.5)(1-0.5%)

= ' ' U +05)(14-0.5%) (1 + 0.5"*)
Enlarge Data Customize A Interactive
0.826602

2% ((((1 + sum (-1)"n 0.5 (n+1)(14+0.5%n)(1-0.5)(1-0.5*3)(1-0.5"(2n-
IA((140.5)(140.5/2)(140.54(n+1))), n = 0 to 5))))

2, 10570
2[1+) -1 =0.5™" (1+0.5")(1-0.5)(1-0.5%

70 ' ' " (1+0.5)(1 +0.5%)(1 +0.5™)
Enlarge Data Customize A Interactive

1.6532
1.6532 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...

24%3 + 1073 * 2 *((((1 + sum (-1)"n 0.5°(n+1)(1+0.5"n)(1-0.5)(1-0.5"3)(1-0.5"(2n-
DY((140.5)(140.5°2)(1+0.5%(n+1))), n = 0 to 5))))

2453 +10% %2
l - D_52 n-1

(1+0.5)(1 +0.5%) ({1 +0.5™*

5
143 (-1)"©0.5™! (1+0.5")(1-0.5)(1-0.5%)
n=0
Enlarge Data Customize A Interactive

1725.2
This result is very near to the mass of candidate glueball f;(1710) meson.

[24%3 + 1073 * 2 *((((1 + sum (-1)"n 0.5 (n+1)(1+0.5"n)(1-0.5)(1-0.5*3)(1-0.5"(2n-
D)/((1+0.5)(140.572)(1+0.5°(n+1))), n = 0 to 5))))]*1/3
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3
[24 3+10° 2 [1 + 3 =1" 05" (1+0.5")(1-0.5)

n=0
1— D.EZJ!—I
(1-0.5% : ]]"[1;31
: © (1+05)(1+0.52) {14 0.5
Enlarge Data Customize A Interactive

11.9935
This result is very near to the value of black hole entropy 12,1904

2%[24%3 + 1073 * 2 *((((1 + sum (-1)"n 0.5"(n+1)(1+0.5"n)(1-0.5)(1-0.5"3)(1-
0.57(2n-1))/((14+0.5)(140.5"2)(1+0.5(n+1))), n = 0 to 5))))]*1/3

]
2[24 3+10° 2[1+Z[-1}“ 0.5 (14+05M (1 -85

n=0
l e 0.5212—1
(1-0.5%) ]]"[1;3}
: " (1+0.5)(1+0.5%)(1+0.5™)
Enlarge Data Customize A Interactive

23.987
This value is linked to the "Ramanujan function" (an elliptic modular function that

satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to
the physical vibrations of a bosonic string.

[24%3 + 1073 * 2 *((((1 + sum (-1)*n 0.5/ (n+1)(1+0.5n)(1-0.5)(1-0.53)(1-0.5~(2n-
DY((1+0.5)(1+0.5°2)(1+0.5/(n+1))), n = 0 to 5))))]*1/15

5
[24 3+10° 2[1+Z[-1f’ 0.5 (1+0.5")(1-0.5)
n=0

R
(1-0.57%) : ]]"[1; 15}
: " (1+0.5)(1+0.5%)(1+05™Y
Enlarge Data Customize A Interactive

1.64357
2
1.64357 = {(2) = ’% = 1.6449

For q=0.5 and n = 2, we develop the above formula in the following way:
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1+ (((-1)2 0.5°2+1)(1+0.5/2)(1-0.5)(1-0.5"3)(1-0.5°(2*2-
IN((140.5)(140.5/2)(1+0.54(2+1)))

1 - 0.5821
1+17° x0.54 (1+0.5%) (1 - 0.5){1 - 0.5%)
' " (1+40.5)(1+0.5%)(1+0.5%)

Enlarge Data Customize A Interactive
° More digits

1.028356481481481481481481481481481481481481481481481481481...

1.028356481 (period 3)

(-172 +0.5%*1 {1+ 0.52) (1 - 0.5)(1 - 0.5%) {1 -0.52 2"}
(1+0.5)(1 +0.57) (1 + 0.5%*1}

1+

Enlarge Data Customize A Interactive
° More digits

1.028356481481481481481481481481481481481481481481481481481...

1073*((((1 + (12 0.5°2+1)(1+0.5/2)(1-0.5)(1-0.5/3)(1-0.5°(2*2-
DII/A(((140.5)(14+0.5/2)(1+0.57(2+1)))

(-1)* x0.5%*1 (1 + 0.5%)(1 - 0.5)(1 - 0.5%) (1 - 0.5221)
(1+0.5)(1+0.5%)(1 +0.5**)

107 |1+

Enlarge Data Customize A Interactive
° More digits

1028.356481481481481481481481481481481481481481481481481481...

1028.356481 (pericd 3)

This result is very near to the rest mass of Phi meson 1019.445+0.020

(1 + (((-1°2 0.5°2+1)(1+0.572)(1-0.5)(1-0.53)(1-0.5"(2*2-
IY((1+0.5)(140.5/2)(1+0.5°2+1))))) 18
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1 — 0.52"2-1 18

1+(-1% x0.52*1 (1 +0.5%)(1 - 0.5)(1 - 0.57)
' ' ' " (1+0.5)(1+0.5%)(1 +0.5%)

Enlarge Data Customize A Interactive

° More digits

1.654193805940540585938041330423530168330463876866415721388...
1.6541938959405405859... is very near to the 14th root of the following

Ramanujan’s class invariant Q = (6505/0101/5)3 =1164,2696 i.e. 1,65578...

24%3+1073*((((1 + (((-1)*2 0.572+1)(1+0.572)(1-0.5)(1-0.573)(1-0.5"(2*2-
DY((140.5)(1+0.5°2)(1+0.5/ 2+ 1)) 18

243 +

1= |:|52 2=1 18

10% |1+ 1)? x0.5%** (1 +0.5%)(1 - 0.5)(1 - 0.5%)
' ' ' " (1+0.5)(1+0.5%)(1+0.5%*)

Enlarge Data Customize A Interactive

° More digits

1726.1938059405405859380941330423530168330463876866415721388...

This result is very near to the mass of candidate glueball f;(1710) meson.

((((4*3+10°3%(((1 + (((-1)*2 0.572+1)(1+0.5/2)(1-0.5)(1-0.53)(1-0.5°(2*2-
DY((140.5)(1+0.5°2)(1+0.5° 2+ D)) 1)) 1/3

[24 3+10° [1 +(-1 x0.5%1 (1+0.5%)(1-0.5)

(1-0.5% L-0.57 7 ]18]"[1'31
— i : ll|
" (1+0.5)(1+0.5%)(1+0.5%)

Enlarge Data Customize A Interactive

° More digits

11.9958...
This result is very near to the value of black hole entropy 12,1904
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2F(((((4*3+1073*(((1 + (((-1)°2 0.542+1)(140.5°2)(1-0.5)(1-0.5°3)(1-0.5(2*2-
DY((140.5)(1+0.5°2)(1+0.5 2+ D)) L)) 1/3

2 [24 3+10° [1 +(-1¥ %054 (1+0.5%) (1 -0.5)

(1-0.5%) o057 ]IS]"*[l'am
_o. '
" A+ 0.5)({1+0.5%)(1 +0.5*)

Enlarge Data Customize A Interactive

More digits

23.9916...
This value is linked to the "Ramanujan function" (an elliptic modular function that

satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to
the physical vibrations of a bosonic string.

((((4*3+10°3%(((1 + (((-1)*2 0.572+1)(1+0.5/2)(1-0.5)(1-0.53)(1-0.5°(2*2-
DY((1+0.5)(1+0.5°2)(1+0.5° 2+ 1)) 1)) 1/15

[24 3+10° [1+[-1r’- 0.5** (1+0.5%)(1-0.5)

(1-0.5%) L-05° 7 ]18]’“[1'151
- : ’
' " (140.5)(1+0.5%)(1+0.5*)

Enlarge Data Customize A Interactive
More digits
1.643637...
2
1.643637... = {(2) = % = 1.6449

Now, we have:

" (g9
0= T

That is:

Sum_{n>=0} q"n"2/((1+q+q*2)(1+q*2+q™4)...(1+q"n+q"(2n)))
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sum q*n"2/((1+q+q"2)(1+q*2+q"4)(1+q"n+q"*(2n))),n=01to 5

Result:
5 n?

< 4q
24 21:] =

Sl+q+q®)(1+q® +q*)(1+q" +q
4

q q
- -
[@®+q+1)(g* +q* +1F (¢® +q+1f (g% +q° +1)
1 qlﬁ
2 PR ¥ g 4. 2 B . 4 "
3g°+g+1)g" +q° +1) (g +g+1)(g” +g° +1}{g" +q~ +1)
7 =

R
(@® +q +1){g* +q® +1){g™ +a° +1) (¢® +q+1)(q* +q* +1)(q® +q° + 1]

Open code

Enlarge Data Customize A Interactive

Result:

5 .I:IE

. q
24 2::] =

2l+q+q®)(1+q° +q%)(1+q" +q

3[q2+q+1]q4+3[q4+q2+l]q+[q2+q+l][q4+q2+1]+

3[-:]2 + + l]ql'5 3[-:]2 +q + 1) [u:]4 +q2+ l}q25
+

q4—q2+l qlD+q5+1
3(¢° +q +1)(g* +q* +1)q°

+

!
— [(Bla* +a+1) (g* +a* + 1))
g +gq°+1

Open code

For q =0.5, we obtain:

sum 0.5°n2/((1+0.5+0.5/2)(1+0.5"2+0.5°4)(1+0.5*n+0.5"(2n))), n = 0 to 5

Sum:

2‘-‘: 0.5 21960 655 349
“~(1+0.5%2+0.5%)(0.5 +1+0.5%)(0.5" +0.52" + 1) 75496791552

Open code

Enlarge Data Customize A Interactive
Decimal approximation:
More digits

0.291001178955637322604721012873169680735308819074303858437...

Open code

2%((((((sum 0.5/n"2/((140.5+0.5/2)(1+0.5/2+0.54)(1+0.5"n+0.5"(2n))), n = 0 to
SN /6
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5 0.5%

26

\ -5 (1+0.5+0.5%)(1+0.5% +0.5%)(1 +0.5" + 0.5%")
Enlarge Data Customize A Interactive
1.62809

This result is a golden number

27%4 + 1073*2%((((((sum
0.5/ 0°2/((1+0.5+0.5/2)(1+0.5°2+0.5"4)(1+0.5"n+0.5"(2n))), n = 0 to

SIIN"1/6

5, 0.5"
27 x4 +10° %2 ¢
\ i3 (1+0.5 +0.5%){1+0.5% + 0.5%)(1 + 0.5" + 0.5?")
Enlarge Data Customize A Interactive

1736.09
This result is very near to the mass of candidate glueball f,(1710) meson.

((27*4 + 1073*2*((((((sum
0.5/n"2/((14+0.5+0.52)(1+0.5%2+0.5"4)(1+0.5"n+0.5"(2n))), n = 0 to

S 1/6))))*1/3

il 0.5
3l 27 x4 +10° <26
\ i (1+0.5+0.5%)(1+0.5% +0.5%)(1+0.5" +0.5%"}

Enlarge Data Customize A Interactive

12.0187
This result is very near to the value of black hole entropy 12,1904

2((((27*4 + 10°3*2*((((((sum
0.5/0°2/((1+0.5+0.5/2)(1+0.5°2+0.5"4)(1+0.5"n+0.5"(2n))), n = 0 to

S 1/6))))*1/3
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? 5, 0.5
23 27x4+10° 26
\ % (1+0.5+0.5%){1+0.5% +0.5%)(1+0.5" +0.5%"}

Enlarge Data Customize A Interactive

24.0374

This value is linked to the "Ramanujan function" (an elliptic modular function that
satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to
the physical vibrations of a bosonic string.

(((27*4 + 10"3*2*((((((sum
0.5"0°2/((140.5+0.5/2)(1+0.5°2+0.5"4)(1+0.5"n+0.5"(2n))), n = 0 to

SN 16N /15

; 5 0.5""
15 27 =4 +10° =2 g
\ <= (1+0.5 +0.5%){1+0.5% + 0.5%)(1 + 0.5" +0.5?")

Enlarge Data Customize A Interactive
1.64426

2
1.64426 ~ £(2) =”6 = 1.6449

sqrt[6((((27*4 + 1073*2*((((((sum
0.5"n"2/((1+0.5+0.5*2)(1+0.5°2+0.5"4)(1+0.5*n+0.5*(2n))), n = 0 to
S 1/6)))))"1/15)]

5, 0.5"
615 27-4+10° <28
\ \ i (1+0.5+0.5%){1+0.5% +0.5%)(1 +0.5" +0.5%")
Enlarge Data Customize A Interactive
3.14005
3.14095

From the above expression, for ¢ = 0.5 and n = 2, we obtain:

0.5
(1+0.5 +0.57)(1+0.5% +0.5%)(1 +0.5% + 0.5

Enlarge Data Customize A Interactive
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More digits

0.020732102364755425079015775834143181081956592160673793326...

(54+24) * 0.5°2°2/((1+0.5+0.5/2)(14+0.5/2+0.5°4)(1+0.5"2+0.5°(2*2))

2
(54 + 24) o
+
(1405 +0.5%)(1+0.52 + 0.5%)(1 + 0.5% + 0.522)
Enlarge Data Customize A Interactive
More digits

1.617103984450923226433430515063168124392614188532555879404.

Or:
(55+21+2) 05+
+ +
(1+0.5 +0.5%)(1 +0.5% +0.5%)(1 + 0.5% + 0.5%"%)
Enlarge Data Customize A Interactive
More digits

1.617103984450923226433430515063168124392614188532555879404.

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

27%4 + 10/3*(55+2142) *
0.5/2/2/((140.5+0.5/2)(1+0.5°2+0.5°4)(14+0.5/2+0.5°(2*2))

0.52*
(140.54+0.57) (1 +0:5% 0.5 }{1+ 0.5% 4+ 0.55%)

27 4 +10% (55 + 21 + 2)

Enlarge Data Customize A Interactive
More digits

1725.103984450923226433430515063168124392614188532555879494. .

This result is very near to the mass of candidate glueball f;(1710) meson.
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(((((27*4 +1073*(55+21+2) *
0.5"272/((1+0.5+0.5"2)(1+0.572+0.5"4)(1+0.5°2+0.5"(2%2)))))))"1/3

| i 0.52°
J27x4+10° 542142

(1+0.5+0.5%)(1+0.5%2 +0.5")(1 +0.5% + 0.52%)

Enlarge Data Customize A Interactive

° More digits

11.9933...
This result is very near to the value of black hole entropy 12,1904

2(((((27*4 + 1073*%(55+21+2) *
0.5/2°2/((1+0.5+0.5°2)(1+0.5/2+0.5°4)(1+0.5/2+0.5°(2*2))))))*1/3

| : 0.52°
23/27:4+10° 65 +21+2

(1+0.5+0.58) (1 +0.57 +0.5")(1+0.5% +0.57%)

Enlarge Data Customize A Interactive

° More digits

23.9866...
This value is linked to the "Ramanujan function" (an elliptic modular function that

satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to
the physical vibrations of a bosonic string.

(((27*4 + 10/3*(55+21+2) *
0.5/2/2/((140.5+0.5/2)(1+0.5°2+0.5°4)(1+0.5/2+0.5°2*2)))) /15

| . 0.52*
27544107 65 +21+2)

(1+05+0.5%)(1+0.5% +0.5%)(1+ 0.5 +0.55%)

Enlarge Data Customize A Interactive

° Fewer digits
° More digits

1.643568030985126263487230283183810464038877569960072506370...

120



2
1.64356803098512626... = {(2) = = = 1.6449

Continued fraction:
° Linear form

1 1
+ - :
+
1 1
’ 1
1+
4 1
5 1
b+
1 1
¥ 1
25+ T
1+ :
4+ 1
2+ 1
4+ T
1+ 1
3+ 1
1+ 1
4+ 1
1+ 1
1+ i
12+ 1
2+ T

1+ I

1+=

Open code aan

Enlarge Data Customize A Interactive

Possible closed forms:
More

6921172
—csc(cut[—g ? J] = 1.6435680309851262650630
32323975

4204734226 i
= 1.64356803098512626348 19812
8209155471

44472 + 23761+ 21733 2°
51600

= 1.643568030985126263401012

Sqrt((((((6((((2T*4 + 1073%(55+21+42) *
0.5/2°2/((14+0.5+0.5°2)(1+0.5/2+0.5"4)(1+0.572+0.5°2*2))))  /15)))))

Input:

0.52*
(1+0.5+0.5%)(1L+0.5% +0.5")(1 +0.5% +0.55%)

|
‘51#2? 4+10% (55 +21+2)

Open code

Enlarge Data Customize A Interactive
Result:
More digits

3.140288...
121



3.140288

We now, analyze the following mock theta function p of order 2 that was found by
Srinivasa Ramanujan in his lost notebook.

B [_1]119,?;'.2 {q1 qﬂ}“

That is:

(-1)"n g"n”2 (1-9) (1-g"3)...(1-9"(2n-1))/ ((1+g"2)"2 (1+g~4)"2 ... (1+g”(2n))"2)

sum (-1)"n ¢"n"2 (1-q)(1-g"3)(1-q"(2n-1))/((1+q"2)*2 (1+q"4)"2 (1+q"(2n))"2) , n
=0to 5

Sum:

2 [—h*"q”2 (- {1-¢Y)(1=¢*") ad=p{l=g?Pq"

,,é. @+17 (g% +17 (" 17 (@@ +1F(@*+ 1}
(1-q*(1-q%)g [1—3[1—@}[1—‘13} 1-q{1-g°){1-¢°)¢>
@) @ 1P 4@ 1P 1P (@Rt 1P 1P
1-9(1-¢°)(1-¢")¢** (A-@(1-¢°)(1-¢°)¢°
(@* 1P (a* 1P @ + 1P (@® +1P (g* + 1P (@ + 17

Open code

Enlarge Data Customize A Interactive
Plots:

¥

(g from =1to 1.6)

........ LI

Open code

¥V

Illl 150000 | /

100000 |

g fram -7.5t0 8.2)

50000 |

)
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Alternate forms:

1
4(g? + 1Y (g% 4 1)

(g - 1)(g® + 1 (g% + 1)?

q
4(g* +17(@° -1)a° 4(g® +17(g* + 1] (1 -¢%)q*

~4(g® +1f g° -1)q* +

[1—q1[1—q3}[4[q ~1g* + 1P q +

[q4 _qz + 1}2 ['i] 10 5 1}2
4(a® +1f (g* +1 (@” - 1)q"
(@® + 1y
Open code
Enlarge Data Customize A Interactive

(@-1° (g* +q +1f
(4% -89 +4* +209% -84 -20¢™ +164°7 +32¢°° - 164" -
24¢°% +20¢™ +48¢°* -20q”' -39¢° +35¢F +66q™ -61¢% -
40¢*® +109¢™ +65¢* - 186q™* -53¢* +279q¢* + 126 ¢™* -429¢%° -
166 g% + 607 q°7 + 259 ¢°° - 866 ¢°° - 271¢°* + 1101 ¢%° + 284¢%% -
1365¢°" - 191¢%° + 1536 ¢*° + 109 ¢*® - 1665 ¢°7 + 31¢%° + 1638 ¢°° -
113g°* - 1561 9% +209¢** +13804%' -235¢%° - 1181q¢'° +272¢"° +
921q'7 -255q'° - 6829"% +243¢'* + 447" - 19012 - 265¢"" +
142 10 Q 8 7 & 5 4 3 2 )
g +123g -8lg -46q +41q +9q  -12q -g +2q _q+1”I|.-“
(4ala® +1)* (* +1)* (a* -a® + 17 (@® + 1P (" -a°+a* -¢" + 1)

Open code

. 2911q+43811 -667q-5755
" 10800 (g% +1) " 5400 (g% + 1 !
157-154q 259 (q + 1) qg®+q-1 3(11¢* -5¢%-9q-1)
900(g2 +1F 450(g2+1f* 9(g*-q>+1f 16 (g* + 1) :
D i o e O ) B L R i o T S L T
27 (g% —q* + 1) " 8(g* + 1) ’ 4(g% +1) ’
g -q?+q+1 4q6+3q5—4q4—5q3+5q+3
St dft k 4(g®+1) *
29" -48q®-67g° +51q* +110¢° +4g®> -58q - 42

25(q° -q®+q* -g* + 1) ’
—q?—3q6—q5+3q4+3q3—q2—3q—1+

q®-q° -2q" +¢° +2¢

4(g® + 1)
“S5q’ + B 5 <50 <Rt €5 1 9
+q-— -
5[‘]8—‘]6+q4—q2+1}2 4q

For g =0.5, we obtain:

sum (-1)"n 0.5*n"2 (1-0.5)(1-0.5*3)(1-0.5*(2n-1))/((1+0.52)"2 (1+0.5"4)"2
(1+0.5"(2n))"2) ,n=0to 5
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2
3 =) 0.5 ({11 =05 {1 =057 )1 = 0521 141245053 289 140078593

Eg (1+0.5%) (1+0.5%? (0.5%" + 1) 1567170 868825081000 000
Enlarge Data Customize A Interactive
More digits

-0.09012741118333349726766616666134756886310024364046879548. ..

((((-(-1# sum (-1)"n 0.5"n"2 (1-0.5)(1-0.5"3)(1-0.5"(2n-1))/((1+0.5"2)"2
(1+0.5°4)*2 (1+0.5°(2n))*2) , n = 0 to 5)))))"6

2, : 10571 2
[-L1+2Jp1ﬁ 0.5" |(1-0.5)(1-0.5% ]H
= ' L+ 052 (1+ 05 P (L 052
Enlarge Data Customize A Interactive
1.67828

~64/10"3+(((((-1+sum (-1)*n 0.5”n"2 (1-0.5)(1-0.5"3)(1-0.5°(2n-1))/((1+0.5°2)"2
(1+0.574)*2 (1+0.5%(2n))*2) , n = 0 to 5)))))"6

A il 2;[1ﬂ 5" [(1-0.5)(1-05%) 05 ]T
— +|-1+ =L, =L
10° ) ' T 1+ 052P (1 +05% (1 + 0521
Enlarge Data Customize A Interactive
1.61428

This result is a golden number

24*2+10"3*(((((-1+sum (-1)*n 0.5"n2 (1-0.5)(1-0.5"3)(1-0.5(2n-1))/((1+0.5"2)"2
(140.574)*2 (1+0.5%(2n))*2) , n = 0 to 5)))))"6

242 +
= 2 g ppiacd §
~1+ 3 (-1)" <05 |(1-0.5)(1-05% H
Eﬁ : #0521+ 05MP (1 £ 052
Enlarge Data Customize A Interactive
1726.28

This result is very near to the mass of candidate glueball f;(1710) meson.
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(((((((4*2+10°3*(((((-1+sum (-1)*n 0.5"n"2 (1-0.5)(1-0.53)(1-0.5"(2n-
DY((140.5/2)"2 (140.5°4)*2 (1+0.5°2n))*2) , n. = 0 to 5)))))*6))))))"1/3

5 bl
[24 2+10° [- 1+ L —1)" x 0.5

n=0
; 1-0 52:1—] &
(1 -0.5)(1-0.5") : ]] ]"[1-'3}
[ ' " (1+05%P (1+0.5% (1+0.52"F :
Enlarge Data Customize A Interactive

11.996
This result is very near to the value of black hole entropy 12,1904

2((((((((24*2+1073*(((((-1+sum (-1)*n 0.5"n*2 (1-0.5)(1-0.5*3)(1-0.5"(2n-
D)/((1+0.5%2)72 (1+0.5°4)°2 (140.5%(2n))*2) , n = 0 to S)))))6NN))))"1/3

I 5 o
2[24 2+103[-1+L[-1f‘ 0.5 |(1-0.5){1-0.5%)

n=0
1-0.52n-1 f
L)
(1+0.5%2 (14 0.5 (1+0.52") ]] ] ’
Enlarge Data Customize A Interactive

23.992
This value is linked to the "Ramanujan function" (an elliptic modular function that

satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to
the physical vibrations of a bosonic string.

(((((((4*2+10°3*(((((-1+sum (-1)*n 0.5"n"2 (1-0.5)(1-0.53)(1-0.5*(2n-
DY((140.5/2)*2 (140.5°4)*2 (1+0.5°(2n))*2) , n = 0 to 5)))))*6))))))) /15

5 o f
[24 2+10° [- 1+ (-1 <0.5™ [[1 ~0.5){1-0.5%
n=0

1-052m1 i
741} 15)
(1+0.52 (1+0.5472(1+0.52") ]] ] ’
Enlarge Data Customize A Interactive

1.64364
2
1.64364 =~ ({(2) = ”6 = 1.6449

For g =0.5 and n =2, we have the following develop of the above function:
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((-1)*2 0.57272 (1-0.5)(1-0.5"3)(1-0.5(2*2-1)))) / ((((1+0.572)"2 (1+0.5°4)"2
(1+0.5°(2*2))"2))))

(~17 ~0.52 {(1-0.5)(1 - 0.5%) (1 - 0.52'2"1))
(1+0.5%F (1+0.5% (140574

Enlarge Data Customize A Interactive

More digits

0.012015181810562612995534057302953748159145604099567773374...
0.012015181810562612995534057302953748159145604099567773374

((((((LO7S((((-1)"2 0.5°272 (1-0.5)(1-0.573)(1-0.5°(2*2-1)))) / ((((1+0.5°2)"2
(140.5%4)72 (1+0.5°(2%2)Y"2)))))) /14

(~17 0.52 {(1-0.5)(1 - 0.5%) (1 - 0.52°2°1))

14 10°

(14+0.5°F (1L+ 05" (L +0.524F
Enlarge Data Customize A Interactive
Fewer digits
More digits

1.659513306462121259314750377488713863612510498425599719157 ...
1.659513... is very near to the 14th root of the following Ramanujan’s class invariant

Q = (Gsos/Gro1ss)” = 1164,2696 i.c. 1,65578...

1073((((-1)2 0.5°272 (1-0.5)(1-0.573)(1-0.5°(2*2-1)))) / ((((1+0.5°2)"2 (1+0.5"4)"2
(1+0.5°(2%2))*2

(~17 < 0.52 ((1-0.5)(1 - 0.5%){1 - 0.52'2°1))

10°

(1+0.5°F (14 0.5%P (14054
Enlarge Data Customize A Interactive
More digits

12.01518181056261299553405730295374815914560409956777337436...
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This result is very near to the value of black hole entropy 12,1904

(((((10M3((((-1)*2 0.5%2°2 (1-0.5)(1-0.573)(1-0.5°(2*2-1)))) / ((((1+0.5"2)"2
(140.5°4)72 (140.5M(2%2))"2)))3

(- 1% «0.52" ((1- 0.5)(1 - 0.5%) {1 - 0.52°2-1))

10°
(1+ 05221+ 0.5 (140522
Enlarge Data Customize A Interactive
More digits

1734.566843207654958658514074263974836550968921529874304506...
This result is very near to the mass of candidate glueball f;(1710) meson.

2#(((((((O3((((-1)2 0.5/272 (1-0.5)(1-0.5"3)(1-0.57(2*2-1)))) / ((((1+0.5"2)"2
(140.574)72 (1+0.5°(2%2)Y°2)) 3)))))"1/3

(-17 . 0.54 (1 -0.5)(1-0.5%)(1 - 0.5221)) ’

23 [10°

(1+0.52F (1 +05%F (1 + 0.522)
Enlarge Data Customize A Interactive
More digits

24.03036362112522599106811460590749631829120819913554674872. .

This value is linked to the "Ramanujan function" (an elliptic modular function that
satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to
the physical vibrations of a bosonic string.

OM3((((-1°2 0.57272 (1-0.5)(1-0.5°3)(1-0.5(2*2-1)))) / (((1+0.5/2)"2
(140.5°4)*2 (1+0.5°(2*2))" ) 3 /15

D 0.5% ((1-0.5)(1 - 0.5%)(1-0.5221) )’
\ (1+0.52) (1+0.5%7 (140522
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Enlarge Data Customize A Interactive

More digits

1.64417...
2
1.64417... = {(2) = ’% = 1.6449

sqre[(((6*(CCCCCCCCCC10"3((((-1)"2 0.57272 (1-0.5)(1-0.5"3)(1-0.5%(2*2-1)))) /
((((140.572)"2 (1+0.5°4)"2 (1+0.57(2%2))"2))))" 3N 1/15))]

(-12 0.5 ((1-0.5)(1-0.5%)(1-05221))

615 |10°
\ (14+0.5%F (1 +05%F (14 0522
Enlarge Data Customize A Interactive
Fewer digits
More digits

3.140860587175079239571433610911208148312482781128066729236...
3.1408605871750792395714336109112081483124827811280667

Multiplying by 0.0864055 and adding 1 to the result, we obtain:
1+0.08640552/((((((-1)*2 0.5"272 (1-0.5)(1-0.5"3)(1-0.5"(2*2-1)))) /
((((1+0.572)"2 (14+0.574)2 (1+0.5™(2*2))*2))))))

0.0864055%
1+

2 i .
-1 x0.52" ((1-0.5)(1-0.53){1-0.52"2-1))
(140.52)2 (140,542 (14052722

Enlarge Data Customize A Interactive

More digits

1.621373071832061393893494897959183673469387755102040816326...

This result is a golden number

1073* ((((((3+0.0864055"2/((((((-1)"2 057272 (1-0.5)(1-0.5"3)(1-0.5"(2*2-1)))) /
((((1+0.5%2)"2 (1+0.574)"2 (1+0.5°(2*2))"2)))))))))))
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0.0864055°

10° |3 + -
{-12:0.52" ({1-0.5)(1-0.53){1-0.52"2-1})
(140,522 (140.5% 2 (140,522 2
Enlarge Data Customize A Interactive

° More digits

3621.373071832061393893494897959183673469387755102040816326...

This result is equal to the rest mass of double charmed Xi baryon 3621.40+0.78

1/3 * 10°3* ((((((3+0.0864055°2/((((((-1)"2 0.5°272 (1-0.5)(1-0.5/3)(1-0.5/(2*2-
1)) / ((((1+0.572)"2 (1+0.5"4)"2 (1+0.5"(2%2))*2)))))))))))

i 0.0864055%
10° |3 +

2 ” i
-1 :0.52" ((1-0.5)(1-0.53) {1-0.5272-1))

{140,522 (140.5%)2 (14052722

Enlarge Data Customize A Interactive

° More digits

1207.124357277353797964498299319727891156462585034013605442. ..

This result is very near to the rest mass of Sigma baryon 1197.449+0.030

8/21 * 1073* ((((((3+0.0864055°2/(((((-1)"2 0.5°272 (1-0.5)(1-0.573)(1-0.5"(2*2-
1)) / ((((1+0.52)"2 (1+0.5"4)"2 (1+0.5°(2*2))"2))))))))))))

0.0864055°

3
10713 +
{-12:0.52° ((1-0.5)(1-0.53) (1-0.52"2-1))

{140,522 (140.5%)2 (14052722

Enlarge Data Customize A Interactive

° More digits

1379.570694031261483387998056365403304178814382896015549076...
This result is very near to the rest mass of Sigma baryon 1382.8+0.4
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1.6162552 * 1073* ((((((3+0.08640552/((((((-1)*2 0.5/22 (1-0.5)(1-0.53)(1-
0.5%2*2-1)))) / ((((1+0.52)"2 (1+0.5"4)"2 (1+0.5(2%2))"2)))))))))))

Where 1.616255 is the Planck length without exponent

0.0864055°
1.6162552 - 10° |3 +

2 o <
{-120.52° ({1-0.5)(1-0.53)(1-0.52"2-1))

{140.52)2 (140.5%) (14052722

Enlarge Data Customize A Interactive

More digits

9460.041262984932827049714012924505739795918367346938775510...

This result is practically equal to the rest mass of Upsilon meson 9460.30+0.26

1/8 * 1.616255%2 * 1073* ((((((3+0.0864055°2/(((((-1)*2 0.5°2"2 (1-0.5)(1-
0.573)(1-0.5%(2*2-1)))) / ((((1+0.5/2)*2 (14+0.574)*2 (1+0.5°2*2)"2)))N))N)))

0.0864055°

1
=« 1.616255% «10° |3 + -
8 {-120.527 ({1-0.5){1-0.53)(1-0.52" 271}

(140,522 (14054 2 (140,52 22

Enlarge Data Customize A Interactive

More digits

1182.505157873116603381214251615563217474489795918367346938...

1/8 * 1.618034/2 * 1073* ((((((3+0.0864055°2/(((((-1)*2 0.5°2"2 (1-0.5)(1-
0.573)(1-0.5/(2*2-1)))) / ((((140.5/2)*2 (14+0.5/4)*2 (1+0.5°2*2) " 2)))N))N))))

0.0864055°

2 o <
-1 40.52° ({1-0.5)(1-0.53)(1-0.52"2-1))
(1+0.52)2 (140542 (1405222

1
5 1.618034% . 10°% |3 +

Enlarge Data Customize A Interactive
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° More digits

1185.109739980005001788487305808553800306122448079501836734...

These results 1182.505 and 1185.109 are very near to the rest mass of Sigma baryon
1189.37+0.07

1073% ((((((3+0.0864055°2/((((((-1)*2 0.572°2 (1-0.5)(1-0.5/3)(1-0.5°(2*2-1)))) /
((((1+0.572)"2 (140.5"4)"2 (1+0.5%(2*2))"2)))))))N)))

i 0.0864055°
10° (3 + -
{-12:0.52" ({1-0.5)(1-0.53){1-0.52"2-1})
(140,522 (140.5% 2 (140,522 2
Enlarge Data Customize A Interactive

° More digits

3621.373071832061393893494897959183673469387755102040816326...
3621.373071832061393893494897959183673469387755102040816326

1/(24Pi) * 1.61803472 *
3621.373071832061393893494897959183673469387755102040816326

1
e 1.6180342

h

3621.373071832061393893494897959183673469387755102040816326

Enlarge Data Customize A Interactive

° More digits

125.7440...

This result is in the range of the Higgs boson mass 125,18

° More

1
——1.61803°
24

i

3621.3730718320613938934948979591836734693877551020408163260000 =
08.7591

(=1
k=0 142k
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Enlarge Data Customize A Interactive

1
——1.61803°
2

T

3621.3730718320613938934948979591836734693877551020408163260000 =
197518

lk 1 {Zk]

Open code

1
—1.61803°

24

3621.3730718320613938934948979591836734693877551020408163260000 =
3095.037

2% (_B+50k)
Lk_u 3.1.:]

Open code

Integral representations:
More

1
——1.61803°
24

h

3621.3730718320613938934948979591836734693877551020408163260000 =
19? 518

JD‘”—Jt

Open code

Enlarge Data Customize A Interactive

1
——1.61803°
24

i

3621.3730718320613938934948979591836734693877551020408163260000 =
08.7591

Llw.l'l-tz dt

Open code

1
—=1.61803*
2

T

3621.3730718320613938934948979591836734693877551020408163260000 =
197.518

Open code
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1073% ((((((3+0.08640552/((((((-1)*2 057272 (1-0.5)(1-0.5/3)(1-0.5°(2*2-1)))) /
((((110.572)"2 (140.5"4)"2 (1+0.5%(2%2))"2))))))))))

3 0.08640552
107 (3 + =
-1%:0.5%" {11-0.5){1-0.5%)(1-0.52"2-1))
(140,522 (140.5% 2 (1405222
Enlarge Data Customize A Interactive
More digits

3621.373071832061393893494897959183673469387755102040816326...
3621.373071832061393893494897959183673469387755102040816326

1/(22Pi) * 1.61803472 *
3621.373071832061393893494897959183673469387755102040816326

1
o 1.6180342

hi

3621.373071832061393893494897959183673469387755102040816326

Enlarge Data Customize A Interactive

More digits

1371754,
137.1753...

This result is practically equal to the inverse of fine-structure constant 137,035... and

+ 0
very near to the masses of two Pions m : 139.57018(35) MeV/c* «
134.9766(6) MeV/c” (note that the mean of masses is 137,27339, very near to the
above result)

More

1
——1.61803°
2

.

3621.3730718320613938934948979591836734693877551020408163260000 =
107.737

o -1
k=0 142k

Enlarge Data Customize A Interactive
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1
——1.61803°
2

.

3621.3730718320613938934948979591836734693877551020408163260000 =
215.474

i k
-1 +Lf=1 {jkl
L

Open code

1
——1.61803°
2

Fuo

3621.3730718320613938934948979591836734693877551020408163260000 =
430.949

—w 2% (-6450k)
Lk:ﬂ 'Bkl
k!

Open code

Integral representations:
More

1
——1.61803°
22w

3621.3730718320613938034948079501836734693877551020408163260000 =
215.474

J;a:u 1E At

1+

Open code

Enlarge Data Customize A Interactive

1
—1.61803°

22m

3621.3730718320613938934948979591836734693877551020408163260000 =
107.737

Llﬂu"l—tz dt

Open code

1
——1.61803°
2

Fuo

3621.3730718320613938934948079591836734693877551020408163260000 =
215.474

JD*”E'“r—“ dt

Open code

1073* ((((((3+0.0864055"2/((((((-1)"2 0.572°2 (1-0.5)(1-0.5"3)(1-0.5~(2*2-1)))) /
((((1+0.572)"2 (140.54)"2 (1+0.5°(2*2))"2))))))N))))
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0.0864055°

10° |3 + -
{-12:0.52" ({1-0.5){1-0.5%)(1-0.52"2-1)
(140,522 (140.5% 2 (1405222
Enlarge Data Customize A Interactive
More digits

3621.373071832061393893494897959183673469387755102040816326...
3621.373071832061393893494897959183673469387755102040816326

1/(33Pi) * 1.61803472 *
3621.373071832061393893494897959183673469387755102040816326

1
52 1.6180342

i

3621.373071832061393893494897959183673469387755102040816326

Enlarge Data Customize A Interactive

More digits

91.45022...
This result is very near to the value of Z boson mass 91.1876+0.0021 GeV/c*

More

1
——1.61803°
3

i

3621.3730718320613938934948979591836734693877551020408163260000 =
71.8248

w0 -1
k=0 142k

Enlarge Data Customize A Interactive

S 1.61803°
33nx
3621.37307183206139380340480705018367346093877551020408163260000 =
143.65
Vo Zk
= 1 + k=1 {2_k‘l
k!
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1
——1.61803°
3

i

3621.3730718320613938934948979591836734693877551020408163260000 =
287.299

3 27k (_B+50 k)
Lk-ﬂ Bkl

Open code

Integral representations:
More

1
——1.61803°
3

i

3621.3730718320613938934948079591836734693877551020408163260000 =
143 65

Ijm—dt

Open code

Enlarge Data Customize A Interactive

1
——1.61803°
3

i

3621.3730718320613938934948979591836734693877551020408163260000 =
71.8248

Llw.l'l-tz dt

Open code

1
—1.61803°
3

T

3621.3730718320613938934948079591836734693877551020408163260000 =
143.65

IR
r

Open code

1073* ((((((3+0.0864055"2/((((((-1)"2 0.572°2 (1-0.5)(1-0.5"3)(1-0.5"(2*2-1)))) /
(((140.572)72 (1+0.5°4)"2 (1+0.57(2%2))"2)

Input interpretation:

4 0.0864055°
10° |3+ -
{-12.0.52" (i1-0.5)(1-0.5% ) {1-0.52"2-1})
(140.52)2 (140.5% 2 (140,522 2
Open code
Enlarge Data Customize A Interactive
Result:
More digits

136



3621.373071832061393893494897950183673469387755102040816326...
3621.373071832061393893494897959183673469387755102040816326

1/(39Pi) * 1.6449/2 *
3621.373071832061393893494897959183673469387755102040816326

1
— . 1.6449°
30nr

3621.373071832061393893494897959183673469387755102040816326

Enlarge Data Customize A Interactive

More digits

79.9720...
This result is very near to the value of W boson mass 80.379+0.012 GeV/c’

More

1
— 1.6449°
30

3621.373071832061393893494807959018367340693877551020408163260000 =
62.8008
E

k=0 142k

Enlarge Data Customize A Interactive

!
——— 1.6449°
30x

3621.3730718320613938934948979591836734693877551020408163260000 =
125.62

o &k
_l+24.:=1{§_k]
k|

1
— 1.6449°
30Onr

3621.3730718320613938934948079591836734693877551020408163260000 =
251.239

oo 27F(-B450K)
Lk;:l {Ekl
Iy

More
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1

——1.6449°

30x
3621.3730718320613938934948979501836734693877551020408163260000 =
125.62

b =5 at

1+#=

Enlarge Data Customize A Interactive

1
— 1.6449°
3Ox

3621.3730718320613938934948079591836734693877551020408163260000 =
62.8098

jc'}a.fl-tz dt

1
— 1.6449°
30

3621.3730718320613938934948979591836734693877551020408163260000 =
125.62

JD”S";—” dt

We note that:

1/ [16Pi*((((-1)2 0.5°272 (1-0.5)(1-0.53)(1-0.5°(2*2-1)))) / ((((1+0.5°2)"2
(140.5%4)72 (1+0.5°(2%2))"2)))]

1

2 '
{-120.52° ({1-0.5)(1-0.5%)(1-0.

16
(140.52)2 (140.5% 2 (1405222

Enlarge Data Customize A Interactive

More digits

1.65577...
1.65577... is practically equal to the 14th root of the following Ramanujan’s class

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

More
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1 1.30044

¢16m1<—1:20.53 ((1-0.5){1-0.5%)(1-0.52 2-1]]] o (-1f
k=0 142k

(14052 (140.5%)% (140,52 “ 2)2

Open code

Enlarge Data Customize A Interactive
1 2.60088
16m(-12 0522 (1-0.5)(1-0.5%)(1-0.52 21| _ w 2%
(16m)|(-1) ((1-0.5) I ] 1+Zk=1 o5
{140.52)2 (140.5% 2 (140.52 “ 2)2 1 k!
Open code
1 5.20175

I 2 = = §
¢16n3{¢—1:2 0.52" ({1-0.5){1-0.5%)(1-0.52 *2-1 ]]] zm 27 [-6+50 k|
k=0

3k
(14052 (140.5%)2 (140,52 “ 22 1& ]

Open code

Integral representations:
More

1 2.60088

- 2 = e 1
(6|12 0.5% {(1-0.5)(1-0.5%)(1-0.52 -y b oz 4t

{14052 (14054 (14052 “ 2)2

Open code

Enlarge Data Customize A Interactive
1 1.30044

i 2 =
a6m |12 0,57 (1-0.5(1-0.5%) (1-0.5% e | PV1-¢ at

(140.52) (140.5%)% (140.52 “ 22

Open code

1 2.60088

( 2 T init
a6m|-172 0.5% (1-0.5) (1-0.5%)(1-0.52 21 | JD‘”%” dt

(14052 (14054 (14052 “ 2)2

16 + 1073 * 1/ [16Pi*((((-1)"2 0.5°272 (1-0.5)(1-0.5"3)(1-0.5°(2*2-1)))) /
(((140.5°2)2 (140.5°4)"2 (14+0.5°(2*2))"2))))]

1
16 +10°

2
-120.52" ({1-0.5){1-0.5%) (1-0.52"2-1))

16
(140.52) (140.5%) (140.5222

Open code
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Enlarge Data Customize A Interactive
Result:
More digits

1671.77...
This result is very near to the rest mass of Omega baryon 1672.45+0.29

Series representations:

More
10° 1300.44
16 + _ = =16+ ——
1611{-:—1]20.52 ((1-0.5)(1-0.5%)(1-0.52  2-1))| @ 1f
! k=0 142k

{140.52)2 (14054 (14052 “ 2)2

Open code

Enlarge Data Customize A Interactive
10° 2600.88
16 + —— - = TR — TS
16|17 0,52 (1-0.5)(1-0.5%)(1-0.57 "2 | 1+ Z
- k=1 Zk]
{14052 (140.5%) (140.52 *2)2 1

Open code

10° 5201.75
16 + ; ? =16+ i
16|12 052 ((1-0.5) (1-0.5%)(1-0.52 21 il 2 27 (-6450K)
33 472 2.2 ' k=0 3"‘
{14052 (140.5%) (140.52 “ 22
Integral representations:
More
10° 2600.88
16 + z 2 =16+ s =
16x((-120.5% ((1-0.5)(1-0.5%)(1-0.52 21 )| b Tzt
(1052 (140.5%) (140.52 2P
Open code
Enlarge Data Customize A Interactive
10° 1300.44
16 + =16+ ——

- 2
I, 3 2,21 -
16n{¢—1: 0.54" ((1-0.5)(1-0.5%)(1-0.5 ]]] El,f | 2 4t

{14052 (140.5%) (140.52 “ 22

Open code

10° 2600.88
16 + =16 +

( 2 “oa SITUL
16|17 0,52 (1-0.5)(1-0.5%)(1-0.57 21 | b %’”d’t

(140.52)2 (140.5%)2 (140.52 “2)2

Open code
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(1/1.65577) * 1/[16%((((-1)"2 0.5/272 (1-0.5)(1-0.5°3)(1-0.5°(2*2-1)))) /
(((140.5°2)"2 (14+0.5/4)"2 (14+0.5/(2*2))"2))))]

1 1

2 = :
1.65577 16 {-12+0.52" {{1-0.5){1-0.53) {1-0.52"2-1})

(140.52) (140542 (1405222

Enlarge Data Customize A Interactive

More digits

3.141591121829778191859191722009107791639699539261158844278 ...

This result is a very good approximation to 7

(2/1.65577) * 1/[16%((((-1)"2 0.5/272 (1-0.5)(1-0.53)(1-0.5°(2*2-1)))) /
(((140.5°2)"2 (14+0.5/4)"2 (14+0.5/(2%2))"2))))]

2 1

2 = :
1.65577 16 {-12+0.52" {{1-0.5){1-0.53) {1-0.52"2-1})

(140.52) (140542 (1405222

Enlarge Data Customize A Interactive

More digits

6.283182243659556383718383444018215583279399078522317688557...
6.283182243659556383718383444018215583279399078522317688557

This result is a very good approximation to the circle length with radius equal to 1:
21

Mock theta functions of order 7

From the following mock theta function of order 7:

Tt"!

Fi(q) = z 1

=0 (™9

That 1s:

Sum_{n>= 1} ¢"n"2/((1-9"n)(1-g*(n+1))...(1-g*(2n-1)))
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sum q*n"2/((1-g”n)(1-q*(n+1))(1-g*(2n-1))),n=1to k

i qJ!E
n=1 [1 - q“} [l = q'l:Hl] [l _ qzll—l]
Enlarge Data Customize A Interactive

2
n

q
1 q“'l-[l q”l”l q2n l'I

[\/.-—

2
n

q
(1 — qu.Ill-l li]Hl”l q2.lz l'I

[v’;—

From which, for g =0.93201, we obtain:

sum 0.93201”n"2/((1-0.93201"n)(1-0.93201"(n+1))(1-0.93201"(2n-1))),n=1 to
infinity

2 0.932017

e A W1 =0, ; S o
44 (1-0.93201") (1 -0.93201™) (1 - 0.932012")
Enlarge Data Customize A Interactive

i 0.93201" s
n=1 (1-0.93201" []_ i D_QEEDIJHI] [l 2 0.932012”_1] :
1748

This result is very near to the mass of candidate glueball f;(1710) meson.

For n =123, a(n) = 1748 (OEIS), value that correspond the above result.

((((((sum 0.93201"n"2/((1-0.93201"n)(1-0.93201"(n+1))(1-0.93201*(2n-1))),n =1
to infinity))))))"1/3

Z 0.93201"
'\ 1 (1-0.93201")(1 - 0.93201™1)(1 - 0.932012™1)

Enlarge Data Customize A Interactive

12.0464
This result is very near to the value of black hole entropy 12,1904
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2%((((((sum 0.932017n"2/((1-0.932017n)(1-0.93201°(n+1))(1-0.932017(2n-1))), n =
1 to infinity))))))*1/3

Z 0.93201"*
'\ 1 (1-0.93201™)(1 - 0.93201™)(1 - 0.93201% ™)
Enlarge Data Customize A Interactive
24.0927

This value is linked to the "Ramanujan function" (an elliptic modular function that
satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to
the physical vibrations of a bosonic string.

(((((sum 0.93201”n"2/((1-0.932017n)(1-0.93201*(n+1))(1-0.93201/(2n-1))), n = 1
to infinity))))*1/15

Z 0.93201™
"\Hl[l 0.93201")(1-0.93201™*')(1 - 0.93201%")

Enlarge Data Customize A Interactive

1.64502
2
1.64502 = {(2) = ’% = 1.6449

Linear form

1+

1+

1+

1+ 1

Enlarge Data Customize A Interactive

More
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1
- — = 1.6450212829
g 60
2

|
\ Doo

= 1.645007053

e 503 Somos's quadratic recurrence constant
e Mg isthe Dottie number

We have also that:
sum q*n"2/((1-g”n)(1-q*(n+1))(1-g*(2n-1))),n=1to k
sum q*n"2/((1-g"n)(1-g¢*(n+1))(1-g*(2n-1))),n=1to 5

Result:

5 n? 4

. q q q

- - -
J;:i[1—Q"}[l—Q"“}[l—qz”‘l] (1-¢7(1-¢%) (1-¢%)(1-g°)
q25 qlﬁ q’g'

(1-¢°)(1-¢°)(1-4°) T1-gY)(1-°)(1-a7) (1-)(1-¢*)(1-¢°)

Open code

Enlarge Data Customize A Interactive

l\LSI\:IlT, q”E q4 qu
J;:i Q- (1-a*Y(1-"Y) (1-A)@®-1F (@@ -1)@g*-1)@°-1)
qlﬁ q':'v‘ q
@ -1 -1)ia"-1) (®-1)ig*-1)i>-1) @-1P@+D

Open code

For q =0.5, we obtain:

sum 0.5°n2/((1-0.5"n)(1-0.5"(n+1))(1-0.5(2n-1))), n = 1 to 5

Sum:

i 0.5 8047828 109
1 —0.57) (1 =05 (1 <0521 2897002080
Open code

Enlarge Data Customize A Interactive

Decimal approximation:

More digiLs! l

2.777984026058458335659876364327636243878706500618045810099. ..

Open code

144



(((((sum 0.5”n"2/((1-0.5"n)(1-0.5"(n+1))(1-0.5(2n-1))), n = 1 to 5))))))"1/2

Z‘ |:| 5]2
‘\ el (1-0. 511}[1 0. 51:+1'”l 052:1 1'|
Enlarge Data Customize A Interactive
1.66673
1.66673

This result is a golden number, very near to the proton mass

872 + 10°3((((((sum 0.5°n2/((1-0.5"n)(1-0.5"(n+1))(1-0.5°(2n-1))),n = 1 to
SHYMNM/2

[:l 5]!

g* + 10°
\_uz;[l DS“]-[]_ |:|5”+1'|”_ n.52n- 1-|

Enlarge Data Customize A Interactive

1730.73
This result is very near to the mass of candidate glueball f,(1710) meson.

[(((8”2 + 1073((((((sum 0.5"n"2/((1-0.5"n)(1-0.5*(n+1))(1-0.5*(2n-1))), n = 1 to
SN 2)NIM3

|:| 5]!
3 87 +10° 2‘
"‘ = 1[1 DEJ!-I_“_ DSJHl'll'l 05211 1'|
Enlarge Data Customize A Interactive
12.0063

This result is very near to the value of black hole entropy 12,1904

2¥[(((8”2 + 107°3((((((sum 0.5”n*2/((1-0.5"n)(1-0.5(n+1))(1-0.5~(2n-1))), n = 1 to
SO 2))NIN/3

|:| 5]!

2 3 82 +10°
1l\”2‘1[]. DSHHJ_ I:IS“”'”]_ 0.52n- 1-|

Enlarge Data Customize A Interactive
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24.0126
This value is linked to the "Ramanujan function" (an elliptic modular function that

satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to
the physical vibrations of a bosonic string.

[(((8”2 + 10”3((((((sum 0.5°n*2/((1-0.5*n)(1-0.5°(n+1))(1-0.5%(2n-1))), n = 1 to
SN V2NI/1S

2
14 82 4+ 10 i 0.5"
= (1-0.5")(1-05"1)(1-05%"")
n=1 | .
Enlarge Data Customize A Interactive

1.643902
2
1.64392 = {(2) = ’% = 1.6449

For q = 0.5 and n =2, we obtain:

((0.572/2/((1-0.5°2)(1-0.5(2+1))(1-0.5/(2*2-1)))

0.5%°
(1 <052} (1 ~8.52*1)(1 .52

Enlarge Data Customize A Interactive

° More digits

0.108843537414065086304557823129251700680272108843537414965...
((27 * 0.0864055 )) / ((13*((0.5/2°2/((1-0.5/2)(1-0.5"(2+1))(1-0.5~(2*2-1)))

27 - 0.0864055

2
0.52
{1-0.52)(1-0.5%+1 }{1-0.5272-1)

Enlarge Data Customize A Interactive

° More digits

1.648766487980769230769230769230769230769230769230769230769...
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2
1.648766... ~ {(2) == = 1.6449

6

24%4 + (((((10°3((27 * 0.0864055 ) / ((13*((0.57272/((1-0.5"2)(1-0.5°2+1))(1-
0.5%(2*2-1))))))

944 4 10° 27 - 0.0864055
+

2
13 =
{1-0.52)(1-0.52*1)(1-0.5272-1)

Enlarge Data Customize A Interactive

More digits

1744.7664879807692307692307609230769230769230769230769230769. ..

This result is very near to the mass of candidate glueball f,(1710) meson.

((((((((24%4+1073((27 * 0.0864055 )) / ((13*((0.5°272/((1-0.572)(1-0.5~(2+1))(1-
0.572*2-1))))NHN"1/3

27 - 0.0864055

24 .4 4+ 10°

]
\ 13 0.52"
\\ {1-0.5%)(1-0.52*1 )(1-0.52"2-1)
Enlarge Data Customize A Interactive
More digits
12.0387...

This result is very near to the value of black hole entropy 12,1904

2#(((((24*4+1073((27 * 0.0864055 )) / (13*((0.5"2°2/((1-0.5°2)(1-0.5~(2+1))(1-
0.572*2-1))))N)N"1/3

27 - 0.0864055

2 |24.44+10°

\ 13 057"
\\ {1-0.52){1-0.52+1 ){1-0.5272-1)
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Enlarge Data Customize A Interactive

More digits

24.0774...
This value is linked to the "Ramanujan function" (an elliptic modular function that

satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to
the physical vibrations of a bosonic string.

((((((((24*4+1073((27 * 0.0864055 )) / ((13*((0.5°2°2/((1-0.572)(1-0.5°(2+1))(1-
0.5°2*2- 1)) /15

i 27 - 0.0864055
24.4+10 -

15 2<
13 i 2 D.';j].. 22311
(1-0.5¢)(1-0.55+ (1-0.547=)

Enlarge Data Customize A Interactive

More digits

1.64481...
2
1.64481... ~ {(2) == = 1.6449

6

Now, we have that:

That is:
Sum_{n >= 0} q"n"2/((1-q"(n+1))(1-q*(n+2))...(1-g*(2n))).
sum q*n"2/((1-q"(n+1))(1-g*(n+2))(1-g*(2n))) ,n=11t0 5

n? 4

i q _ q ; q ;
H=1[l_q.'nl][l_q.lz-h?][l_q.?u] [l—qg][l—q4]2 [l_q2]2[l_q3]
q25 qllﬁ q'e'v‘

+ +
(1-¢°)(1-4a")(1-a") (1-¢°)(1-¢%)(1-4") (1-¢*)(1-4°)(1-q")

Enlarge Data Customize A Interactive
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i q" ~ q* ; q )
Sl-a")(1-¢")(1-¢*") (1-°)ig* -1 (@®-1P(1-4°)
25 qlﬁ q’?

-1 -1)@°-1) (@°-Vie®-)@*-1) @* -1 -1t~

For q =0.5, we obtain:

sum 0.5°n2/((1-0.5°(n+1))(1-0.5°(n+2))(1-0.5(2n))), n =1 to 5

5, 0.5 5098953 283
”2:‘1 (1-0.5™1)(1-0.5"%){1-0.5%") 4638179700

Enlarge Data Customize A Interactive

More digits

1.099343624612043384175046085428729723430077536668102790411...

((((sum 0.5°n2/((1-0.5"(n+1))(1-0.5~(n+2))(1-0.5"(2n))), n = 1 to SH)))5

5. 0.5" J
LZ_; (1 =35" 1)1 = g.5™2) (1 = 0.52")
Enlarge Data Customize A Interactive
1.60571

This result is a golden number very near to the electric charge of positron

16%2/3 + 10°3(((((sum 0.5"n*2/((1-0.5~(n+1))(1-0.5"(n+2))(1-0.5~(2n))), n = 1 to
SIS

5, 0.5" d
16<2% +10° [ 3

= (1 =0.5™) 1 ~0.5™2) (1 —0.521)
Enlarge Data Customize A Interactive

1733.71
This result is very near to the mass of candidate glueball f;(1710) meson.

(((((((16%273 + 1073(((((sum 0.5"n"2/((1-0.5"(n+1))(1-0.5°(n+2))(1-0.5°(2n))), n =
1 to 5)))"5))))"1/3
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5 D.SJ!E

16x2° +10° |}
\ LZ; (T g s (1= o5m2) (1= 052"

Enlarge Data Customize A Interactive

12.0132
This result is very near to the value of black hole entropy 12,1904

2#((((((((16%273 + 10°3(((((sum 0.5 2/((1-0.5°(n+1))(1-0.5(n+2))(1-0.5°(2n))), n
=110 5))))"S)N)"1/3

3 n?
) 0.5
23 16+2° +10° |}’
\ oo e ALl | G o | s e Mol
Enlarge Data Customize A Interactive

24.0264
This value is linked to the "Ramanujan function" (an elliptic modular function that

satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to
the physical vibrations of a bosonic string.

((((((((16%273 + 1073(((((sum 0.5"n"2/((1-0.5"(n+1))(1-0.5°(n+2))(1-0.5*(2n))), n =
1 to ) S)MMN)M1/15

3 J!E
\ 0.5
18 1627 +10% | )
\ &1 -0.5™7)(1-0.5™2)(1-0.52")
Enlarge Data Customize A Interactive

1.64411
2
1.64411 = {(2) = ’% = 1.6449

For ¢ =0.5 and n = 2, we obtain:

0.57272/((1-0.5°(2+1))(1-0.5"(2+2))(1-0.5°(2*2))
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0.5%°
(1 <0541 (1 < 0.522) ({1 = 0.57%)

Open code

Enlarge Data Customize A Interactive

Result:

Moreldigits
0.0812698412608412698412608412608412609841260841269841260841...
Open code

(14 0.57272/((1-0.5M(2+1))(1-0.5/(2+2))(1-0.5°(2*2))))))(2Pi)

Input:

0.52* 2
1+
(1 =054 (1 =0:52%%) (1 - 0:5%7)

Open code

Enlarge Data Customize A Interactive

Result:
More digits

1.63386...
This result is a golden number

Series representations:
More
2 T ;
> 0.5° ) _ 1.08127" I -1 f(142k)
(10511 -0.5%)(1-0.5%%%)

Open code

Enlarge Data Customize A Interactive
0.52 = 0.312545 - g 2* 12"]
1+ =0.731583 ¢ — Pk
(1-0.541)(1-0.52)(1-0.52%%)

Open code

22 T —k o3k
[1+ R —| = 1.og127° Sl skl (]
(1-0.5%7)(1-05%2)(1-05% 2

Open code

nj. . ; oo
i= the binomial coefficient
e
[ ]

.
Integral representations:
More
22 m
0.5 0312545 [(*1/{14¢% |t
5 741 742 7 %2 i o
(1-0.5%1)(1-0.522)(1-052 2)

Open code
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Enlarge Data Customize A Interactive
0.52" o
1+ - -
(1-0.541)(1 - 0.524%)(1 - 0.52%2)

0.625080 E.l V142 ar
= £

2 2T
. 0.57 ' _ 0312545 [Psin(t)t de
T(1-0521)(1-0522)(1-052 7)) .

24%4 + 10/3(((((1+ 0.5°2°2/((1-0.5~(241))(1-0.5°(242))(1-0.57(2*2)))) ) (2Pi)

0.5%’ ]2 g

24.4+10° |1+
[ (18541 {1 - 0:52*%)(1 - 0.5%%)

Enlarge Data Customize A Interactive

More digits

1729.86...
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

2 2
0.5°
24 . 4+10% |1+ =
(1-0.5%*1)(1 - 0.52*23)(1 - 0.52*2)
oo ok i -
96 + 1000 - 1.08127" Te=o1/1142K]
Enlarge Data Customize A Interactive
D-SEE am
24 4+10% |1+ ] s
(1-0.5%*1)(1 -0.52*3)(1 - 0.52*2)

0.312545 g;’zlzk;"{“]
96 +731.583 ¢ ALY
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24 - 4+10° |1 05+
+ + =
(1-0.5%*1)(1-0.5**)(1-0.52"%)

2y (2 (-essok))/[2*
96 + 1000 - 1.08127 '-'{k]

(MY, . ) o
is the binomial coefficient
\m J
[ ]
[ ]

More
)

0.5% °r
(1-0.5%1)(1-0.52%)(1-0.5% 2)|

06 + 1000 312545 [ 1/{14e?)ar

24 4+1.:.3[1+

Enlarge Data Customize A Interactive
0 522 21T
(1-0.5%*1)(1-0.5%*?)(1-0.57 2]]

0.625080 El V142 de

24 4+1r:|3[1+

06 + 1000 ¢

0.52*
(1-0.52*1)(1-0.52*)(1-0.52"2)

0.312545 |D” s ) dt

2
24 4+103[1+ ] — 06+ 1000 ¢

(((((Q4%4 + 10/3(((((1+ 0.57272/((1-0.57N2+1))(1-0.57(2+2))(1 -
0.572*2))) (2P1)))))))))"1/3

. " x
. 0.5% ’
3 244 +10% |1 +
- (1-05%1)(1 - 05731 - 0.5 2]]2
Enlarge Data Customize A Interactive
More digits
12.0043...

This result is very near to the value of black hole entropy 12,1904

2E((((((((24%4 + 103(((((1+ 0.57272/((1-0.57(2+1))(1-0.5°(2+2))(1 -
0.572*2))) " (2P1)))))))))"1/3
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Input:

7
. 0.5 *
23 244 4+10% |1+
(1 -8:5"*)(1 =08:52*)(1 = 8.529)

Open code

Enlarge Data Customize A Interactive

Result:
More digits

24.0086...
This value is linked to the "Ramanujan function" (an elliptic modular function that

satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to
the physical vibrations of a bosonic string.

Series representations:
More

2324.44+10° |1 05> [~
| + + =
- (105 (10,52 (1 <0:52%%)

f
P |
4 \3,‘ 12 +125 » 1.08127" Tk=o"1/1142K)

Open code

Enlarge Data Customize A Interactive
. 0 522 2
2324 4+107 |1+ : s
\ [ (105 (1-0.52*)(1-0.52 2}]

i/ 0.312545 E‘k‘ilzk,-"'{zk]
2Y 96 +731.583¢ ALY

Open code

0.52° ]2”
| =

23| 24%x4+10% |1+
- [ (10541 (1-0.5*2)(1-0.52*2

(27 (-s+s0) /3]

L4
Zk=p i

3 2
4 \/12 +125  1.08127

Open code

nj. . : e
iz the binomial coefficient
)
[ ]

Integral representations:
More
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zzl 24 4+10° |1 05> n
| + + —
\ (1= 05H) (10524 (1 - 0:52%%)

0.312545 [*1/{14¢% )t

[
4{(12+125¢=

Open code

Enlarge Data Customize A Interactive
| : 0.5%° "
2324 4+10% |1+ =
- [ (105 (10,52 (1 <0:52%%)

f
3 1412
4 \I 12 + 125 Pn.&zsnsg fo ¥ 12 dr

Open code

zal 24. 4+10% 1 05> n
| + + =
- (105 (10,52 (1 <0:52%%)

4 i/lz + 1925 0312545 [ sindz /e dt

Open code

(((((4%4 + 107 3(((((1+ 0.5°2°2/((1-0.5°(2+1))(1-0.5°(2+2))(1 -
0.5M2*2))NHN2P)MNNM /TS

Input:

22 T
18 24 .4 +10% |1+ i
\ (1 =851 - 0.52) (1 - 0.57%)

Open code

Enlarge Data Customize A Interactive
Result:
More digits

1.643870...
2
1.643870... = {(2) = ’% = 1.6449

Now, we have that:

Fy(q) = Z 1

n=0 (@15 9)nr1

n(n41)
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That 1s:
Sum_{n >= 0} q"(n(n+1))/((1-g"(n+1))(1-q*(n+2))...(1-g~(2n+1)))
sum q*(n(n+1))/((1-q"(n+1))(1-q*(n+2))(1-g*(2n+1))),n=0to 5

3 nin+l)

q et
.IEZ=‘|:| [l"i]””] (1 —q"+2] (1 _q2u+1] =

1 q2 q3l:l

107 (1-¢%) (1-)1-aF (1-a%)(1-q")(1-q")
qzn ql.E q|5

[l—QEHl—QEHl-QQ]+[l-q4H1—q5H1—q?]+[l—Qﬂ[l—q4H1—Qﬂ

+

Enlarge Data Customize A Interactive

5 nin+1)

q et
112=‘EI [l -q"”] [1 —q‘“'2] [_]_ _q2u+1] T

qz '1]30 qzn

-3 -1 (®-1)ig’-1)g" 1) (&®-1)a®-1)-1)
qlz qﬁl 1

@ -1 -1)a"-1) @®-1*-1)@*-1) @-1P@+D

For g =0.5, we obtain:

sum 0.5°(n(n+1))/((1-0.5Nn+1))(1-0.5°(n+2))(1-0.5°2n+1))),n = 0 to 5

. i e 13731035 602583
HZ:‘D (1-0.5™1){1-0.5"2)(1-0.5%"1) 2372065 303104
Enlarge Data Customize A Interactive
More digits

5.788641478215231617620274222175362884070462245421215507942...

1.0864055 (((((sum 0.5~ (n(n+1))/((1-0.5°(n+1))(1-0.5"(n+2))(1-0.5~(2n+1))), n = 0
to 5)))))
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5 0.5" n+1)

1.0864055 %

%‘D (1= 050 (1. 0.5 (1 = 05274
Enlarge Data Customize A Interactive
6.28881
6.28881 = 2x

1/2 * 1.0864055 (((((sum 0.5"(n(n+1))/((1-0.5"(n+1))(1-0.5°(n+2))(1-0.5°(2n+1))),
n=0to 5)))))

1 51 D_SJ:-:JHIJ

— -+ 1.0864055

2 ) [l_D.EJ!-I-l][l_D.SJE-I-Z][]__D.SZJ!-I-].]
Enlarge Data Customize A Interactive

3.14441

1.08640553 (((((sum 0.5~ (n(n+1))/((1-0.5°(n+1))(1-0.5"(n+2))(1-0.5°(2n+1))), n =
0to S))) /7

4 || 51 D_sz (n+1)
1.0864055° 7
1u = [l o D.Sjl-il] [l % D.SJ!-LE] [l o D-5212+1]
Enlarge Data Customize A Interactive

1.64784
2
1.64784 = ((2) = ’% = 1.6449

24%4 + 1073 * 1.0864055"3 (((((sum 0.5 (n(n+1))/((1-0.5 (n+1))(1-0.5°(n+2))(1 -
0.5(2n+1))), n =0 to 5)))))1/7

| 3 nin+1)

3 3 | o 0.5
24 <4 +10° « 1.0864055° 7
- [l_D.SJHl'l[l_D.EJHE'”l_D-SZJHl'I
n=0 1 I A )

Enlarge Data Customize A Interactive

1743.84
This result is very near to the mass of candidate glueball f,(1710) meson.
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((((((((24*4 + 1073 * 1.0864055"3 (((((sum 0.5~ (n(n+1))/((1-0.5n+1))(1-
0.5°n+2))(1-0.5°(2n+1))), n = 0 to 5))) /TN /3

| 5 U_SJ:-!JHIJ

o 244 +10% . 1.0864055° 7
1u e [l _ 0.51!+1] [l _ 0.51!+2] [l _ 0.52]!+1]

Enlarge Data Customize A Interactive

12.0366
This result is very near to the value of black hole entropy 12,1904

2((((((((24*4 + 1073 * 1.0864055"3 (((((sum 0.5 (n(n+1))/((1-0.5"(n+1))(1-
0.57n+2))(1-0.572n+1))), n = 0 to 5))) /TN /3

|| 5‘ D_Su-:u-flj
23 24.4+10° -« 1.0864055° 7 1 . —
| Bt O T O o T O e Ly
Enlarge Data Customize A Interactive

240731
This value is linked to the "Ramanujan function" (an elliptic modular function that

satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to
the physical vibrations of a bosonic string.

((((((((24%4 + 1073 * 1.0864055"3 (((((sum 0.5 (n(n+1))/((1-0.5°(n+1))(1-
0.5°n+2))(1-0.5°(2n+1))), n = 0 to SH /) 1/15

[ )
5 D_sz-:u-il_

15 244 +10° - 1.0864055% 7 3
\u ) [l o D.SJHI] [l o D.SJHE] [l o D.SEJHI]

Enlarge Data Customize A Interactive

1.64475
2
1.64475 = ({(2) = ’% = 1.6449

For q = 0.5 and n =2, we obtain:

0.5°2(2+1)/((1-0.5M(2+1))(1-0.5°(2+2))(1-0.5°(2*2+1)))
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0 52 {2+1)

(10571 [1=0.522) (1 0.5

Enlarge Data Customize A Interactive

More digits

0.019662058371735791000629800307219662058371735791090629800...

(8/250) 1/ ((((((C 0.5M22+1)))/((1-0.5M2+1))(1-0.5M2+2))(1-0.5M2*2+1))))))))

8 1
250 .52 1241
{1-0.5241){1-0.5242)({1-0.52+241)
Enlarge Data Customize A Interactive

1.6275
This result is a golden number

27%4 + 1073 (8/250) 1/ ((((((( 0.5°+1)/((1-0.5~2+1))(1-0.5/(2+2))(1 -
0.572*2+1))))))))

. 8 1
27 x4 + 107 x —
250 gis? 241

{1-0.52+1){1-0.52+2)({1-0 527241}

Enlarge Data Customize A Interactive
1735.5

This result is very near to the mass of candidate glueball f,(1710) meson.

(CCCCC(RT*4 + 1073 (8/250) 1/ ((((((( 0.5MN2(2+1))/((1-0.5MN2+1))(1-0.57(2+2))(1-
0.5°@2*2+ D)) 113

1

3
27 -4 +107 « —

3 250 0.521241)

\ (1-0.52+1 ){1-0.52+2) (10 527241
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Enlarge Data Customize A Interactive

More digits

120173,
This result is very near to the value of black hole entropy 12,1904

2E((((((((QT*4 + 1073 (8/250) 1/ (((((( 0.5°(2(2+1))/((1-0.5°2+1))(1-
0.57(2+2))(1-0.572*2+1D)N)HNNMNIN))*1/3

, 8 1
2 |27x4+10" x —

3 250 0.521241)

"\ {1-0.52+1){1-0.52+2)(1-0.52"2+])
Enlarge Data Customize A Interactive
More digits
24,0347 ...

This value is linked to the "Ramanujan function" (an elliptic modular function that
satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to
the physical vibrations of a bosonic string.

(CCCCRT*4 + 1073 (8/250) T/ ((((((( 0.5MN2(2+1))((1-0.5MN2+1))(1-0.57(2+2))(1-
0.5°@*2Z+DMMMNIMN) /TS

1
27x4 +10° x —
15 250 o.5" A

"\ {1-0.52+1){1-0.52+2 (10527241

Enlarge Data Customize A Interactive

More digits

1.64423 ..

2
1.64423... = {(2) = ’% = 1.6449
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Conclusion

Also in this work we obtain several interesting results, such as the particle type
solutions and the values close to the mass of the "glueball" candlestick f,(1710).
Furthermore, the mathematical connection between { (2) = m2/6 = 1.6449..., m and
various Ramanujan’s Mock Theta functions, appears even more evident here.
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