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Abstract

In the present research thesis, we have obtained various and interesting new possible
mathematical results concerning some equations of the Ramanujan’s Master
Theorem. Furthermore, we have described new possible mathematical connections
with the mass value of candidate “glueball” fy(1710) meson, Dark Photons and with
the Black Hole entropies.
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https://scitechdaily.com/glueball-a-particle-purely-made-of-nuclear-force/

"An equation for me has no
meaning unless it expresses a
thought of God."

~Srinivasa Ramanujan

http://www.aicte-india.org/content/srinivasa-ramanujan

From: https://www.scienceandnonduality.com/article/the-secrets-of-ramanujans-garden

“No one at the time understood what Ramanujan was talking about. “It wasn’t until 2002, through
the work of Sander Zwegers, that we had a description of the functions that Ramanujan was writing
about in 1920,” said Emory mathematician Ken Ono. Building on that description, Ono and his
colleagues went a step further. They drew on modern mathematical tools that had not been
developed before Ramanujan’s death to prove that a mock modular form could be computed just as
Ramanujan predicted. They found that while the outputs of a mock modular form shoot off into
enormous numbers, the corresponding ordinary modular form expands at close to the same rate. So
when you add up the two outputs or, in some cases, subtract them from one another, the result is a
relatively small number, such as four, in the simplest case.




“We proved that Ramanujan was right,” Ono says. “We found the formula explaining one of the
visions that he believed came from his goddess... No one was talking about black holes back in the
1920s when Ramanujan first came up with mock modular forms, and yet, his work may unlock
secrets about them.””. “It’s fascinating to me to explore his writings and imagine how his brain may
have worked. It’s like being a mathematical anthropologist,” said Ono.’

’

From Wikipedia (j-invariant)

Klein's j-invariant in the complex plane

Phase of the j-invariant as a function of the nome g on the unit disk

? Translation of the Ono’s quote in Italian:
"Abbiamo dimostrato che Ramanujan aveva ragione", dice Ono. "Abbiamo trovato la formula che spiegava una delle
visioni che credeva provenissero dalla sua dea ... Nessuno parlava di buchi neri negli anni Venti quando Ramanujan
aveva inventato forme modulari finte, eppure il suo lavoro poteva svelare segreti su di loro. ”
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From:

Bruce C. Berndt - Ramanujan’s Notebooks Part 1 —

Entry 13(ii). If m> — | and n is any complex number, then
J‘ﬂf’ nl(m+ 1)

cos™ x cos nx dx = m— - i
m—-—
9 2‘“*1r( i l)r( gt 1)

We have, from the right hand side, for m =-3 and n =2+1 :

-(P1 gamma (2))) / ((((C"-2) (((gamma (((-3+2+1)/2 +1))) gamma (((-3-2-1)/2
+1))))

x[(2)
M L 34240041 1 L (-3-2-i341)
22
Open code
° Iix iz the gamma function
. i iz the imaginary unit
Enlarge Data Customize A Interactive
4
I—[_E _ ‘_}r[_l 4+ 1}
2 2 2 2

More digits

-5.0183569573161135640199912865388118964240487162963045480... -
10.036713914632227128039982573077623792848097432592609096... ¢

Open code

ha

[—2—41}cash[2]

Open code

Enlarge Data Customize A Interactive
Z2+4im

Linear form



-5 -100 + 1
i-11+2250+ I
(2+4 i+ T
(—2+4 0+ I
(—2-3 i+ 1
[2+:‘]|+—1
(—1-iy+ =
[using the Hurwitz expansion)
Enlarge Data Customize A Interactive
Alternative representations:
More
aTi2) ml!
TR ; 7 AT EWE .
{=34+2+H+1 {=3-2-i)+1 == i=5 =l = (= 1
(sl esan) ~ 1(Ees-pp(l1en)
2
Open code
a[(2) m
r{ih¢—3+2ﬂ':+1]r{%¢—3—2-n+1] ; G{2+12~¢—5—n]ﬁ{2+]2~¢—1+n]
22 45{1+%<-54:]G{1+%¢—1+ﬂ]
Open code
}'I'r[z} i"l"[l}]_
B ; . =T
AL zs2e)r L -3-2-041) M M
o 2 2
2
Series representations:
r (2} S
T o L =45 Z Z (-3 —I']'kl i1l +I']lk2 E_kl_kz Ckl Ck:
iy (3+24p)r 5 (-3-2-041] ky=1lkz=1
22
. .I..'_-"I':|I L
for{cp =1andcz =1 andg ™
Open code
Enlarge Data Customize A Interactive
a[(2) 4
=T : L i 3 i 1
| 7 (-3424ip1 1] > (-3-2-0)+1) . {{_2__;_]_20]"rik:l,:zm g ﬂpé]—zn]kr“"*zm
22 k=0 k! k=0 k!
for(zg & £ orzg = 0)
Open code



x(2)

EETE ; 1 ; =
[ ¥ (-3+24i)4+1)1] 7 (-3-2-i)41)

22
sla (-3- ]]k ]* (C1yi1 472 12tk ko
o O3 | = Z
ke =0 kg =0 1 =07
(1 .
sm(i mi—j1+k1)+mEg ]s (— mi—jz +k2}+;rz.;.J
r"l’[l z.;.}F"EJ[I z.;.}Lff[.l" Jali—j1 +k1)i—jz2 + k21
e [z i=the Riemann zeta function
e Yisthe Euler-Mascheroni constant
e fFizthe setofintegers
[ )
° Integral representations:
al{2) 1 (i T T
o o S{Mr (31242 g4 Sﬁfrt 11282 44
r{%q-zeﬂ'm]n‘léq-3-2-n+1] ) )
[ ) 22
o Enlarge Data Customize A Interactive
x (2} 1 p ey . S
o o gsf-r (—)32402 gy S‘S‘H (=) M2
r{%q-3+2ﬂ':+1]r|}éq-z-z-n+1] x ) )
3
R !
2y 4 (l+e"Vr
| & -3+2+i1)r{ k- (-3-2-ip41) Fet tU2HIZ g foT 7512412 4y
22 L L
[ )
xi2)
EETE ; 1 ! =
[ ¥ (-3+24)+1)1] 7 (-3-2-i)41)
22
4
‘o o—5/2-i)2 @ -1 o L p-1/24i2 _=pE
jret LEDI TRERAW k.][J t db+ 30 T o (s Lok
. R |
Now:

-5.0183569573161135640199912865388118964240487162963045480... -
10.036713914632227128039982573077623792848097432592609096... ¢

-5.018356957316113564-10.0367139146322271281

Result:
More digits

-5.018356957316113564... -
10.03671391463222713...

Enlarge Data Customize A Interactive
Polar coordinates:



r=11.221387291917840507 iraciu #=-116.56505117707798935 (a

a

11.221387291917840507
Note that:

(11.221387291917840507)"(1.328+1.2108+0.538)+27

11.221387201017840507 328+1.210840.538 o

Enlarge Data Customize A Interactive

Fewer digits
More digits

1728.309121332598760007176199032200007522397704743948412637...
1728.3091213325987600071761990322000075223977047439484

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

Linear form

1728 +

3+

4+

3+

1+
10+ 1

13+ 1

Enlarge Data Customize A Interactive



More

1
EE[lDDQf"+2668n—5201cgm}+29Dlamznq+2295ran‘ﬂnﬂz
1728.3091213325987600090854

778 7811 2171e o
436 ¢! + 1B + = 1728.309121332598760022537

5S¢ 15
root of 5x° - 8641 x* - 940 x° -5145 x° - 220 x - 3312 near x = 1728.31 | =

1728.309121332598760010136

1 : : ¢
. tan {x) is the inverse tangent function
e lomixiisthe natural logarithm

° n! is the factorial function

((11.221387291917840507))1/5

Input interpretation:

15,'} 11.221387291917840507

Open code

Enlarge Data Customize A Interactive
Result:

Fewer digits

More digits

1.621844865889989110757965008233004016756958471780920087296...
1.6218448658899891107579650082330040167569584717809200

Continued fraction:
Linear form

1+

1+

1+

1+ 1
1+

1+ 1
4+

3+ 1
17+

1+ 1
11+

Open code

Possible closed forms:

1.62184486588998911076



Less

1255869194
2432679917

~ 1.621844865889989110727192

x| root of 5823 x° —-44598 x° -40661 x +32076 near x = 0.516249 =
1.621844865889080110757457

40284881

————— = 1.62184486588998905004
7906475 x

377m 53 230 31551
27 3 27 81

~ 1.62184486588998911029158

2(-242-12¢4+217¢%)
36 + 489 ¢ + 37 &°

= 1.6218448658890801116917

root of 20954 x% — 74450 x* + 74600 x — 14549 near x = 1.62184
1.62184486588998911031801

=

1

=i

root of 14549 x° — 74600 x° + 74450 x - 20054 near x = 0.616582
1.6218448658899891103 189

x| root of 3074 x% + 7441 x° - 1490 x% - 3171 x + 792 near x = 0.516249 | =
1.621844865889989110754938

root of 3253 x* -2119x® -3750x° +2167x- 7118 near x = 1.62184
1.621844865889989110761 1303

o

root of 381x° —215x% - 107 x® - 229 x? -53 x - 1643 near x = 1.562184
1.621844865889989110750014

=

1
lng[% (-289+58 {2 202 +407¢” + E’Dn—zz?;ﬁn :
1.62184486588998911067776

We have also that:

(1/11.221387291917840507)*7
Input interpretation:

1
11.221387291917840507

Open code




Enlarge Data Customize A Interactive
Result:
More digits

0.623808787443039428221997142151728985761008967993788117439...

Open code

0.623808787443039428221997142151728985761008967993788117439

Continued fraction:
Linear form

1
1+ 1
1 1
% 1
1+
1 1
= 1
1+ 1
12+ 1
2+ T
30+ 1
3+
5 1
5 1
5+
1 1
N 1
12+ 1
11+ 1
3+
1 1
5 1
14+
1 1
N 1
4+ 1
30+—=
Open code
Enlarge Data Customize A Interactive

Possible closed forms:
Less

1
EE[EDf”+49;r-94?1agm1+zzlayznm—lgoran‘Hnﬂz

0.62380878744303042820035 1
3505261100

57685 863"
73229 349 n°

1158599750
( (2D313549
—tan|csc

116890935

= 0.623808787443039420058
= 0.623B087874430394206050

D = 0.623808787443039428 10044

And:

1/0.623808787443039428221997142151728985761008967993788117439
Input interpretation:

1
0.623808787443039428221997142151728985761008067093788117439

Open code

10



Enlarge Data Customize A Interactive
Result:

More digits

1.603055327416834358142857142857142857142857142857142857144. ..

Open code

1.603055327416834358142857142857142857142857142857142857144

Continued fraction:
Linear form

1+

14 1
1 1
N 1
1+
1 1
= 1
12+
2 l
N 1
30+

Open code

Possible closed forms:
Less

57685 863~

3505261100
1158599750

73229 349 5*

( (2D313649
—cotlcse —
116890035

= 1.6030553274168343511003
= 1.6030553274168343543575
]] = 1.60305532741683435822504

root of 628 x* —5700 x° +9352 x% + 843 x - 6050 near x = 1.60306 | =
1.603055327416834358126050

3037779724 x o
~ 1.603055327416834358176487
5953208243
1
root of 6050 x* — 843 x° - 9352 x° +5700 x - 628 near x = 0.623800

1.603055327416834358126050

11



x root of 32849 x° + 24367 x° - 66453 x + 23200 near x = 0.510268 =
1.6030553274168343581406300

x| root of 999 x* +5428 x® - 1529 %% +216 x -501 near x = 0.510268 =~
1.603055327416834358130420

105624 7° - 186443

= 1.60305532741683435806 150
1600976

177 +432vn +371x-627°2 —48 7°
256

= 1.6030553274168343581447730

root of 17301 x% +17333x% -63216 x — 14475 near x = 1.60306 | =
1.6030553274168343581430734

root of 255x° +201x* - 966 x° —379 x° + 306 x +436 near x = 1.60306 =
1.603055327416834358126101

1

=

root of 14475 x° +63216 x% -17333x-17301 near x = 0.623809
1.6030553274168343581430734

x| root of 883x° +541 x* - 1065 x® -508 x% -434 x +428 near x = 0.510268 | =
1.603055327416834358138008

033 '33e 11 337 33 2330611 52033, o

PR = 1.60305532741683435802007
(—cos(em)

Now, from:

Entry 13(i). If m, n > — 1, then

sin™ x cos” x dx = g
0 ".-["(_ T + 1)

we have, from the right hand side, form=-5 n=-7:

-((((((((gamma ((4/2)))* (((gamma ((6/2))))))) /-(((2 gamma (5)))

Input:

I-

21(3)

Open code

12



° Iix iz the gamma function

Enlarge Data Customize A Interactive
Exact result:
1
24
Decimal approximation:
More digits
0.041666666666666666666666666666666666666666666666666666666...
(—ill)tt:;(l‘ttlltu representations:
More
4 & 132
rG)r(Z)  -2()
-2riGy 578
12
Open code
Enlarge Data Customize A Interactive
4 i}
AGTG) -
—(2T(5) -2 4

Open code

—{r{%} F[E ” ) _ 0 Jozi2)
—(2T(5) - _9 f—]ng‘-:lEH]u:ug\:ZSE:l
Open code

o n!isthe factorial function
e logixiisthe natural logarithm

Series representations:

{2-29 1 (3-zg 2 11 )iz ) rk2)izg)

—{r{g}r{f}} 3 E‘Eﬂl=‘3‘z‘"‘\mz=D ky tko! . - .
—2risy 2 Zk:ﬂ Ir‘*”ﬂ o

Open code

Enlarge Data Customize A Interactive
{{ } { ” o0 k (—1y xi*k sm{ ;r[—.+k+22.:,}}r‘4[1 Zg) )
T _@rey [ 2,6 -5 Z 1= +k)! ]f

k
(2~ 20) Z i—j + k)

k (=1y xi*k sm{—lrr[—j+k+22r,;,}}r‘j’[l—z.:,}]

2[3 ~50)" Z 2j![—j+k}!

[ LZ ko[- 1]"'fl'" 5111{51:r{—j+k+250}}r‘j’[1—zﬂ}]

13



e fFizthe setofintegers
[ )

Integral representations:
More

_[r[%} r[g ” s E fjblflﬂ'—xg —xt Woglxidx

—(2T(5) 2

Open code

Enlarge Data Customize A Interactive

(G)G) oo
T N e e T

Open code
r(3)r(3)

1
—_— - Zx
—@arGy 2 p[

dx

fl 1-x" —x% +x° +log(x?) +log(x®) - log{x”)

0 logix) - x logix)

1/ -((((((((gamma ((4/2)))* (((gamma ((6/2))))))) /-(((2 gamma (5)))

Input:

1
BERLR
Tz

Open code

° Iix iz the gamma function
Enlarge Data Customize A Interactive

Exact result:

24
Alternative representations:
More
1 1
148y (L
E e
25 576
12
Open code
Enlarge Data Customize A Interactive
1 1
T E\8) T 1txa!
I PR ek
N -2
2 [{3)

14



1 1

o)) N 0 Llogi2)
——'23[?—5'13—' T 5 logl12)410g(288)
More
” 1 - f_g [~1-x+a34at Jlozix)dx
r3)ns)
T ozrE)
Enlarge Data Customize A Interactive
1 ~1l—xz—x3+xs+10g[x21+10g[x3}—10g[x51
———————— =2exp [ ' ' - dXx
) Jo (-1 +x) log(x)
T
2 [Mog*(1)at
1 klog"(7)
TR T I %-ed 1
_Me)a)  ('log(; ) 4t) flog?(7) 4t
21(5)

n!is the factorial function
ygix) is the natural logarithm

. I

This value 24 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.

0.5/ -((((((((gamma ((4/2)))* (((gamma ((6/2))))))) /-(((2 gamma (5)))

0.5
i)

23}

Enlarge Data Customize A Interactive

12

15

° Iix iz the gamma function
° Units »



° More

0.5 0.5
T T T
R
21(5) 576
12
Open code
Enlarge Data Customize A Interactive
0.5 0.5
T &\8) T 1txa!
_m_] -
215

Open code

0.5 0.5
L 0 Glogi2)
- — T 5 logl12)410g(288)
21(5)

Open code

Series representations:

g {5-2 < ¥z

0.5 k=0 X ;
- = or(zg ¢ Z or zg > 0)
i ¥)r(2) m :"r‘k% @z ¥izq)
——221_—2- Zk:ﬂ Zk:ﬂ k!
(s
Open code
Enlarge Data Customize A Interactive
0.5
AR T
)
21(3)
L] ki Kk 1
Z Z (2 —zp) L g zn}kz Z Z [[—l]r’lh2 Rt i hiciis. sm[2 mi—j1 +k1+2
ky=0kq=0 j1=0j3=0

1 i
zn}] sin[i m(—jz +kz +EZ|:|]I] 1} — )

riz2)a —Zn}]ff (j1!j2V(—j1 + k1) (- j2 + k2)Y) !,“f

o gk o sin{El ;r{—j+k+22,:,]-}l"f’[l—zn]-
JTZ{S—ZU]' Z
k=0

1Y (=1 1
i =i +kn

e Fizthe setofintegers
[ )

Integral representations:
° More

16



0.5 s Bl (~1-x4a34x? )flogix)dx

Enlarge Data Customize A Interactive
0.5 i

ax

(*1 1-x* —x° +x° +log(x?} + log(x?} - log(x"}

o (-1 +x)log(x)

0.5 f'log*(;)at

) (fog(})ar) flog*(2)at

2T3)

This result 12 is very near to the value of black hole entropy 12.1904

((CCCCCC0.5 /7 -((((((((gamma ((4/2)))* (((gamma ((6/2))))))) /-(((2 gamma
(IMMN)"3

0.5
T T
rl| '?.lrll'?.l
2I5)

. Iix iz the gamma function
Enlarge Data Customize A Interactive

1728

This result is very near to the mass of candidate glueball fy(1710) meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross—
Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number
1729.

173 % (((C(((((0.5 / -((((((((gamma ((4/2)))* (((gamma ((6/2))))))) /-((2 gamma
MMM

17



Input:

1 0.5

\a/ 12

23)

Open code

3 o3)ne

Enlarge Data Customize A Interactive
Result:
4
Alternative representations:
More
0.5 0.166667
EEEs T (i
2Ti5) 278
12
Open code
Enlarge Data Customize A Interactive
0.5 0.166667
- 4\ 60, | _ 132!
) | iz
23)
Open code
0.5 0.166667
i'lr li'l 3 = L o2
= M i r—lng-:lFEHIDg-:ESSJ
2I5)

Series representations:

0.5

= K}
0.333333 g, &0 o)

EE)s
2105

Open code

Enlarge Data Customize A

kl
(Z r"""i J Z (3-2g * M¥izg)
k=0 k=0 ket

Interactive

18

fon

r .
&£ 0

Iixiis the gamma function

Units »



0.5

(F2)r(&)s
T oans)

@ o k1 kg A
[0.333333 ¥y (2 - 29)°1 (3 - 2)°2 3 ¥ [[-1#1”2 ai1iz ¥k kg
kl:ﬂkz:ﬂ _I:1=l:|_I:E=D

1 1
511‘1(5 }T[—J‘.l +kq+ EZD'IIJ sin[i ?r[—j'z +ko + EZD}]

ii : fo . /
Y11 - z)r'?a —zm]’,- (1121 (—j1 + k1) -]z +k2}!}]f‘

k(-1 n ¥ sin[El mi-j+k +250)) 1 —z.j}]

-
[}TL[S_Z':'}J: 24 JU=j + k)

k=0 i=0

e fFizthe setofintegers
®  Units »
L] More information
Integral representations:
More

) 0.5 _ 0.333333 EEI|:—1—x+xg+x4:ll."1ng-:xmx

(q2)r2))s
I

0.5
BT, 17111

(3)r5)s

11 -2 — 2% + X +log(>?) + log(x®) - log(x’) <
l:. (-1 +x) log(x) *
21(5)

05 0.333333 f'log*(")at

(&) (fog(t)at) flog(})at

2T{3)

The result 4 is in the range of the mass of DM particle that is between 4 — 4.2 eV

5/((11.8458+12.1904)/2)) * (((((((((0.5/  ~((((((((gamma ((4/2)))* (((gamma
((6/2))))) /-(((2 gamma (5)))))))))))

Where 11,8458 and 12,1904 are the values of black hole entropies
Input interpretation:

5 0.5
11.8458412.1904 | n:i]n:§1
a5 i

2
2T(3)

Open code

19



Enlarge Data Customize A Interactive
Result:
More digits

4.992469691548580890490177315881878167097960576131002404706...

Open code

Alternative representations:

More
05 5 2.5
IIrFI:%]F{%]]111.8458+12.1§‘D41 12.0181{-211—]2]
- 12 Ti5N2 - 576
12
Open code
Enlarge Data Customize A Interactive
05 5 2.5
{rl:g'|r{g1]-:11.s458+12.1904; _12.0181(-1!-3Y)
- s 240
{252
Open code
05 &5 2.5
I.rFI:%]F{g]]m.mssnz.lmm 120181 (-0 o2i2))
- 12 T{5H2 T 5 log(12)40g(288)

Series representations:

(5-2q < T*)zg)
05 .5 0.416039 5y, T2 0!
118458 412.1904) o0 2=z F Mz e (B K MKz )
20 \ah z N B Z ) 20
B {2ri5)2 k=0 k! k=0 k!
f"l',., £ Qr = . 1)
Open code
Enlarge Data Customize A Interactive

20

Iixiis the gamma function



0.5 5

(r{ in] r.:'g]]e,ll.smss +12.1904)

{2T(5)2
o a k1 kz T _
0416039 ¥ 3 @-2001 @3-z 3 ¥ [[—1#1”2 w12k e
kl:ﬂkz:ﬂ _I:1=l:|_I:E=D

1 1
511‘1(5 }T[—J‘.l +kq+ EZD'I-J Sil‘l[i ?r[—j'z +ko + EE’D}J

ii : [ . . /
1) - z)rv2’a —zm]’,-' (1! jz!(=j1 + k1) (]2 +kp_m]j-'

k (1Y 27 sin(2 m-j +k + 2 59)) V(1 - z.jl]

[}r 2[5_3.3}"2‘ zjz[-jarku

k=0 i=0

More

B 055 — 0.416039 PJE} [~1-xta34x? o glx)dx
(M(2)r{2))i11.8458+12.1904)

{2I(s)2

Open code

Enlarge Data Customize A Interactive
0.5 5

(nl %] ['{g]]c11.3453+12.1m43

2TEN2

~1l—x'2—x3+x5+10g[x'2}+10g[x3]—10g[x5] ]
| elogr)bnie)

0.416030 ex
p[ i (-1 +x) log(x)

Open code

05 5 0.416039 [ lag“[rl }dt

.:r.:%]r.:'g]]f.11.3458+12.1m43 - [Lllog[zl]dt]jn'llogz{ﬂdt
Zrs)z

This result 4,99246 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)

2*1.5236 * 1/3 * (((((((((0.5 /" ~((((((((gamma ((4/2)))* (((gamma ((6/2))))))) /-(((2
gamma (5)))))))))))

Where 1.5236 the following Hausdorff dimension:
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1+\3/73—wﬁ+ {/?3+ﬁ\f3_7
log, 3

Input interpretation:

1 0.5
2:1.5236 = - |- T

31 n3r)

2 T3}
Open code
° Iix iz the gamma function

Enlarge Data Customize A Interactive
Result:
12,1888

Alternative representations:
More

(2 1.5236)0.5 0.507867

JRLEL
T = 513_:-‘1

Open code

Enlarge Data Customize A Interactive
(2. 1.5236)0.5 0.507867
(it e _ 13
_kfa)E) 1z

Open code

(2-1.5236)0.5 0.507867

A o)

JrEHew
3 g)AE = logll 2140z (288)

2T3)

Open code

Series representations:

5-z9 1 M*izg)
2 1.5236)0.5 LOS7T3 S —

S (v eaf ) vio @zl i)
T ans | (Lki' k! JLJ::D r

Open code

Enlarge Data Customize A Interactive
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(2. 1.5236)0.5 B
s

25
@ u, g s e o
1.01573 3 ¥ (2 2)°L (3 — )2 iy [[—1}"1’”'3 it R
kl:ﬂkz:ﬂ _I:1=l:|_I:E=I:|

1 1
5111(5 mi—j1 +kq1+ 22.;.}} sin(i mi—jz +kz +25’.;.}J

i H , : . !
Y11 -z rv2’1 —zD}L; (G1!j2!(—j1 + k1) (-jz *-"’-2}”];'

k(=1 ami* Sin[El mi-j+k +2 5T —z,:,}]

it=j+kn

i

(1]
[.?T Z[S —Zn}k
k=0

i

Integral representations:
More

(2. 1.5236)0.5 sy DlS?BfJ;Jl|:—l—x+x3+x4:|l."1ng-:x]dx
34 33 )
T Ims

Open code

Enlarge Data Customize A Interactive
(2 1.5236)0.5

(&g

2T(3)

11 -x% —x% +x7 +log(x®) + log(x*} - log(x”
= 1.01573 epr + gx°) + log(x*) - log(x’)
o (-1 +x)log(x)

Open code

(2 1.5236)0.5 1-515?3L11°E4[H‘“

3G [j;llng[rl}dt”;llugz[%}dt
25

This result 12,1888 is very near to the value of black hole entropy 12,1904

[(((0.5 7 -((((((((gamma ((4/2)))* (((gamma ((6/2))))))) /-(((2 gamma
M) 3NNI*1/15

Input:

0.5

4y (6
g 3G
23)

Open code
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° Iix iz the gamma function
Enlarge Data Customize A Interactive
Result:
Fewer digits
More digits

1.643751829517225762308497936230979517383492589945475200411...
1.6437518295172257623084979362309795173834925899454752

Continued fraction:
Linear form

1+

1+ 1
1 l
N 1
1+
" 1
4 1
5+
9 1
N 1
20+

Open code

Possible closed forms:
More

225 {3 ~ 1.64375182051722576230849793623097951738349258094547520041 1
Enlarge Data Customize A Interactive

| 3139915
\ 18593681

a 20 .. .9 1as

ed Ze a1 4 787 cosBiem)

= 1.64375182951722583645

: = 1.6437518205172257653822
sin”?(e m)

Now, we have:

24



Entry 14. If x is any complex number, then
]'.[ ( xﬁ) _ sinh(2nx) — 2 sinh (nx) CDS(‘J’E:’C\/E}

1+— :
p=1 ¥ n® 473 x3

From the right hand side, for x = 2+1, we have that:
(((((((((sinh((2Pi*(2+1))) - (((2sinh((Pi*(2+1))) * (((cos(Pi*(2+1)*sqrt(3))))))))) /
(((4Pi"3 * (2+1)"3)))

Input:

sinh(27(2 +0) - 2 sinh(r (2 + i) cos(r 2+ V 3 )

477 (2 +§)°
Open code
. ainhix) is the hyperbolic sine function
. iizthe imaginary unit
Enlarge Data Customize A Interactive
Exact result:
[L A } (sinh(4m) + 2 cos((2 +n¥ 3 x)sinh(2 )
250 S00 ; 3
;-1'3
Decimal approximation:
More digits

61.1592628831775045484831841570685763389188526931428820780... -
88.8761450714008586244320026181396980443770278339344422932 ¢

Open code

61.159262883177594548-88.87614507140085861

Alternate forms:

More
[L Ll } sinh(2 ) (coshi2 ) + cos(i2 + 1) V3 )
125 250 i
}TE
Open code
Enlarge Data Customize A Interactive
[L - &}sinh[tl-;r} [L - E}t:n::s[[E +) V3 x)sinh(2m)
250 500 + 125 250 :
ﬂ_3 }1_3
Open code
[L _ i } [—{w—4” +et" + 4 CDS[[E +0)v3 ) sinhi2 m)
500 1000 i ;
ﬂ_3
Continued fraction:
Linear form
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61 -89n+ I
4-30+ T
(—9+45 i+ I
i-1+2 i+ I
(1+2 i)+ 1
{1-i+ I
(1+2 i+ I
(4+4 0+ =
[using the Hurwitz expansion)
Alternative representations:
More
sinh(2 7 (2 + i) - 2 (sinh(r (2 + i) cos(r (2 +H V3 )
4742+ 1}3_ _ N _ _
—cosh(i (2 + V3 ) (—e 25T 4 20Ty +2l (g 2 RHIT . 2Ny
42 +5°5°
Open code
Enlarge Data Customize A Interactive
sinh(2 72 + i) - 2 (sinher (2 + i) cosr 2+ )V 3 ))
4272 +if _ _ N _ _
—Cﬂsh{—f (2+i)m ﬁ} [—042”” + f¢2+.r3n]_ + 21 [—f"?“?“]" +e ‘2””}
402+ 5

Open code

sinh(2 7 (2 +0) - 2 (sinh(r (2 + H cos(r 2+ V3 )

45 [2+1} -
-2 icosh(- z[2+z};r'-."'_}cns{ +z[2+z};r}+1cns{2+21[2+1};r}

402 + 1} T
Series representations:
More
sinhi2 (2 + i) - 2 (sinh(r (2 + ) cos(m (2 +HV 3 ))
472 +08
{ 1 11;}(229 @ml+2k +230 T (-3 al+2kp o2k pl42k 42k ]
250 500 0 (142k) 1 =0 =ka=0 {2k {142 ko)
i
Open code
Enlarge Data Customize A Interactive
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sinh(2m(2 + 0) - 2 (sinh(r (2 + i) cos(m (2 + 1) VER)

4722+
; _14fa 142k [ o g Ltk
[L _&} o a2k _gge g -1°2 {2m) (-5 42+ V3 7]
250 soo /| TR0 (1azk) k1 =0 ko =0 (1+2kq {142 ko)
I

Open code

sinh(2 7 (2 + 1) - 2 (sinh(r (2 + i) cos(7 (2 + i) VER)

4772+ 1}3
9 g\ -2
{L . H}z].k 22k |4k o o Ex,:cl Res,__; '::1+31:| jn 5 [s)
w V135 125 J ! ng-s)
PR il1+2k0
Integral representations:
More
sinh(2 (2 +0) - 2 (sinh(r (2 + ) cos{r (2 + 0V 3 ))
4772+ 1}3 B
2 1144 1 1 1 1
[E - E}UJ cosh(dr tydt + | |, CDS[E (-1+4+2n ﬁ};rtz}cnsh[ﬁfrtl}.:{tz .:Itl}
2
Open code
Enlarge Data Customize A Interactive
sinh(2 7 (2 + ) - 2 (sinh(r (2 + ) cos(r (2 +HV 3 ))
47° (2 + 1}3 B
1y 2 11 ‘1
- —[— s ][—J icoshiZmt)+coshd rtndt +
~\125 125 o

flflcnsh{ﬂntl}sin{[E +z}\'qnt2]d’t2 d’tl]
0 i

Open code

sinh(2 (2 + 1) - 2 (sinh(r (2 + ) cos(x (2 +5) VER

4722 +iP
i 2 oy Y
11 J_}f.l'l’ J5+s [fI:E.IT )s _J;-.EH]‘-I' 3 "sm[t}d’t]
2

(= +
j i ooy S00 250

- = ds fory =10
3/2

—i sa4y ;1-5-'.2 [

61.159262883177594548 - 88.87614507140085861

Input interpretation:

61.159262883177594548 +: - (—88.8761450714008586)

Open code
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. i iz the imaginary unit
Enlarge Data Customize A Interactive
Result:

More digits

61.1592628831775945... -
88.8761450714008586...

Polar coordinates:

r=107.8861650035180169 (radius), #=-55.4665701628988893° (angl:

107.8861650035180169

Continued fraction:
Linear form

107 +

1+ 1
7 1
N 1
1+
3 1
= 1
1+
1 l
= 1
1+
4 1
d 1
T+
1+

5+ 1
1+

T+ 1
1+

By —— L

Open code

Enlarge Data Customize A Interactive

Possible closed forms:
More

x| root of 90x® —3010x% - 3174 x + 13815 near x = 34.3412 | =
107.88616500351801633992
root of 3x° -323x% -72x° +111x% -838x+ 795 near x = 107.886 =
107.8861650035180159314

V12107223607493507

J1_|_4-

= 107.8861650035180173077

16 * 107.8861650035180169

Input interpretation:

16+ 107.8861650035180169

Open code

Enlarge Data Customize A Interactive

Result:
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1726.1786400562882704
1726.1786400562882704

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

Linear form

° 1
1726 +
S5+ 1
1 1
N 1
1+
9 1
i3 1
18+
5 1
N 1
5+
l l
o 1
1+
9 1
i 1
1+
2 1
N i
1+
l l
3 1
1+
1 1
i) 1
124+ =
Enlarge Data Customize A Interactive

More
515¢! 6360 5130 103
+ 3 s = 1726.178640056288270401205

2 13 13 ¢ 52
656 775 580 1265V« _
—_——— +831 7= 1726.17864005628827030000

3 T 3x
4837566 77 - 22153961 2

~ 1726.17864005628827030738
4719

(16 * 107.8861650035180169)"1/3

\3,"I 16 - 107.8861650035180169

Enlarge Data Customize A Interactive

29



° More digits

11.99578240685185307...
11.99578240685185307

This result 11,9957 is very near to the values of black hole entropies 11,8458 and
12,1904

2*%(16 *107.8861650035180169)"1/3

Input interpretation:

2 \EJ{ 16 - 107.8861650035180169

Open code

Enlarge Data Customize A Interactive
Result:

° More digits

23.99156481370370614...
23.99156481370370614

Continued fraction:
Linear form

23 L
+ 1 1
N 1
i 2 T
1+
1 1
% 1
4+
9 1
N 1
1+
1 1
o 1
B0+
1 1
h 1
34 1
1+ 1
1+ 1
1+ 1
1+ 1
2+ I
34
1 1
Sl
1+ =

Open code -
Enlarge Data Customize A Interactive

Possible closed forms:
More

1003+ 178027+ 155 7°

749
3665735111«

480012 312
|'

1
\( 13 (1820 + 7715 ¢ - 4309 m - 2556 log(2)) ~ 23.991564813703706128217

= 23.991564813703706152749

= 23.991564813703706136218
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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.

(16 * 107.8861650035180169)"1/15

1\5“ 16+ 107.8861650035180169

Open code

Enlarge Data Customize A Interactive

More digits

1.6436362686622374540. ..
1.6436362686622374540

Linear form

1+

1+

1+

1+ 1
44
6+ 1
2+

1+ 1
138+

1+ 1
1+

5+ 1
37+

1+ 1
1+

I+
PRI
1+

1
1+
2+l-

Possible closed forms:

x| root of 304x* + 7672 x° + 3630 x% —780 x - 1707 near x = 0.523186 =~
1.6436362686622374530017
4678830275

= 1.643636268662237454008419
8942063 294
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5 _1(8 B43 188

— mCos
7268317

3 ]2 = 1.6436362686622374523284

850+ 10907 - 167 7°

~ 1.64363626866223745495473
4(-43 + 78 1 + 20 x°)

1 —
lag[é (-205-22y2 +70e+97 ¢ +2747-151 ;F]J ~ 1.643636268662237453 1787

root of 149 x° - 844 x* + 1010 x® - 650 x% + 203 x + 1310 near x = 1.64364 | =
1.64363626866223745403654 1

x| root of 874x° +249x* —-717x° + 1647 x% + 170 x -490 near x = 0.523186 | »
1.6436362686622374573000 1

1
o (-22-41“195-5? lie +17n+422 450 1+a — 7V 1427 J"

1.6436362686622374539837

Now, we have:

1.4. Ramanujan next briefly indicates some of the kinds of functions to which
his Master Theorem is applicable.

1.5. Examples. {i) This first example is mentioned by Hardy in his book
[20, p. 1881. Let m, n >0 with m < n. Letting x = y'/", we find that

W m 1 1 o i1
J —dx = — JA 4 dy.
o 1+x n g 1+ ¥y
Expanding 1/(1 + V) into a geometric series, we see that, in the notation of the

Master Theorem, @(s) = T'(s + 1). Hardy’'s hypotheses are easily seen to be
satisfied, and so (1.1) gives

1] xm"l 1
J —dx = -
0 1+x n
1

H

m m T
l‘(;) 1‘([ B ;:_) = nsin{am/n)

which 1s a famihar result.

af =1
X b4
J‘ s D
o 1+X7 n sin(zm/n)
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From the right hand side, we have that form=1 and n=2:

(((Pi/((2sin(Pi/2)))

Input:
T

2 sin[i}

Open code

Enlarge Data Customize A Interactive
Exact result:
o

2

Decimal approximation:
More digits

1.570796326794896619231321691639751442098584699687552910487...

Property:
5 is a transcendental number

Continued fraction:
Linear form

1
1+ . 1
+
1+ 1
1
3+ 1
31+ 1
1+ T
145+ 1
1+
4+ 1
1
2+ T
B+ 1
1+ I
b+ 1
1+ T
2+ 1
3+ T
1+ 1
4+ 1
1+ 1
5+
1+—=
Open code
Enlarge Data Customize A
Alternative representations:
More
m m
2 sin[ﬂ} 2 cos()
2
Open code
Enlarge Data Customize A Interactive

T his

2 sin[ﬁ} ~ 2cosh(0)

Open code
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Fia i

2 Sin{i} T2 Ccosim)

Series representations:
More

o

k
m > -1y
ESin[g] élJrEk

Open code

” a0 3 [_l}k 1195—1—2.]!: [51+2k

-4 2391+2K)

Esin[g} = 1+2k

Open code

2

1

1 ]
Esm[z _Egﬂ( Jk[1+2k 1+4k+

Open code

Integral representations:
More

m i 1
Zsin{g} :L Vi1_¢2 e

Open code

Enlarge Data Customize A Interactive

——ZJ‘Jidt

2 5111

Open code

m ]
—:j dt
25111{5} T T

Half-argument formulas:

3+4k

)

34
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Fi T

2sin(2) |
Sm{E} 2 El[l—CDS[II'}}

Open code

Enlarge Data Customize A Interactive

i

[_ 1}—|_E.ﬁ.|T :'.'I':-E JT:'J T

2sin(Z) | . .
Sm{z} 2 51 (1 — cos(a)) (1 — (1 + (-1t TemV@mIHREV@ml) g 1mn))

Open code

Multiple-argument formulas:

More
Fi8 i
s (my LAY
2 sm{z} 4 cus[4 } 5111{4}
Open code
Enlarge Data Customize A Interactive

m _ i
z sin{g} 6 sin[g}— 8 sing[’—é}

Open code

T Fis

2 sin{ﬁ} T2 U 1 (cos(m))sinfr)
2 2

Open code

And:

1/ ((Pi/((2sin(Pi/2)))

Input:

T
Z2ain|T)
sin, |

Open code

Enlarge Data Customize A Interactive

Exact result:

35

o Re(ziisthereal partofz
. |x] i= the floor function
° Imiz is the imaginary partof =

e #x)i=the Heavizide step function
[ )

Lpixyis the Chebyshev polynomial of the second kind



2

T
Decimal approximation:
More digits

0.636619772367581343075535053490057448137838582061825794000. .

Open code

Property:

2

— is a transcendental number
T

Series representations:

More

1 1
T —
T w (-1
25|11{52LI| 2 Zk:ﬂ e

Open code

Enlarge Data Customize A Interactive
1 1
o 1-2k {142k 142k
2an(E) ZN B 2(-1/ 1195 (s1+2k-4 . 230
k=0 142k

Open code

1 2

m

B Tral 2ok ik v )
2sin{; ) k=0l 4t VL142k " 144k 344k

Open code

Integral representations:
More

1 1

T a1
Zsin{g:l JU mdt

Open code

1 1
¥ TrofE
Zsln{g'l JU % dt

Open code

36
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Now, we have:

10 ((CCCC1/ (((P1/((2sin(Pi/2)))))"4

Input:

10

1

[ ]4
L
Ty
25'"'.2.'

Open code

Enlarge Data Customize A Interactive
Exact result:

160

_:11'4

Decimal approximation:
More digits

1.642557160749493630264445322738991062692448296582122034906...

Open code

1,64255716.....

Property:

160 |

——isa transcendental number
m

Continued fraction:

Linear form

1+

1+

1+ 11
1+
3 1
= 1
1+ T
16+ 1
4+
1+

1+ 1
102+

Series representations:
More

10 5

# T E[ s (=1 ]4
aginlT) k=0 142k
ey

Open code
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10 5

(-1 119571 -2k 5142k _4

P =
kL C
(25i11l:_% ;.J 8 [Lk:ﬂ 142k

Open code

10 160

(] (el (B s

T
Zsml:z:l

Open code

Integral representations:

More
10 10
BT e 1y 4
[EEi:I"IIIIJ {Jj M_E dt}

Open code

Enlarge Data Customize A Interactive
10 10
=) (o
"1
S dt
2 5|1'|l:_2 ) [IJ vl ]4

Open code

10 5
B ] 4
[ _"n] E(Jnlw.'l-tz Jt]
25'"':5:'

Half-argument formulas:

Il'l B 4
10 160 2[1 cosim))

[ i ]4 ;rr4
T
2 SIT":E J

Open code

Enlarge Data Customize A Interactive

38

More information



10
4
am
(2 Siﬂl:'%:lJ
160 (- 1* 1M f * (1 - cos) * (-1 + (1 + (-1 N@ IR @ ) g )

_:11'4
Open code
o Re(ziisthereal partofz
. |x] i= the floor function
° Imiz is the imaginary partof =
e #x)i=the Heavizide step function
[ )
Multiple-argument formulas:
More
10 2560 CDS4[£ } sin"'[E}
24 4 4
[ & ]4 ;r4
T
2sin| 5 )
Open code
Enlarge Data Customize A Interactive
, f 4
160 [—3 sm[i} +4 51113[ﬂ }}
10 6 g
( i ]4 fr4
Ry
2 sml:E:l
Open code
160 U 1(cos(my® sin*(m)
10 -
[ R J4 }T4
T
2sinl )

Open code

e Uplxiisthe Chebyshev polynomial of the second kind

1.642557160749493630264445322738991062692448296582122034906
Possible closed forms:

Less

160
-

1.64255716074949363026444532273899106269244829658212203490688507
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40
92y
1.642557160740493630264445322738991062692448200582122034900688507

: ( [625I5CI8D5
-sinh|cot

————— || = 1.6425571607494936301 1342
25276196 D 749

11 [1 136761

— rtanh™ —JZ = 1.6425571607494936350443
3 3152112

5021637401 x
9604499341

= 1.64255716074949363025 1 349

+=+ Eemaa i .
e 3 3e 3 6r 6 g3 ginen

— = 1.642557160749493627060
(—cos(e )78

root of 30x° +669x* +62x° —1755x% —-391x-126 near x = 1.64256 =
1.6425571607494936302657300

~152 ¢! —B976 - 2235 ¢ + 2775 &>
1275 ¢

= 1.6425571607494936305 1843

~439 - 263 ¢ + 293 ¢
3(-146 - 197 ¢ + 120 &%)

= 1.642557160749493620722

root of 12104 x° — 69482 x° + 68459 x + 21374 near x = 1.64256 | =
1.642557160749493630281380

r root of 49696 x° - 26668 x° + 97745 x —50918 near x = 0.522842 =
1.6425571607494936302600327

x| root of 1527 x* +2952 x° + 5145 x° + 2896 x — 3730 near x = 0.522842 =~
1.642557160749403630273574

x root of 776 x° +1209 x* - 26 x° — 1576 x% +870x - 141 near x = 0.522842 =
1.642557160749493630238220

1

-

root of 21374 x” + 68459 x* - 69482 x+ 12104 near x = 0.608807
1.64255716074949363028 1 380

root of 445 x* - 3558 x° + 3527 x° - 6081 x + 13001 near x = 1.64256 =
1.642557160749493630254782

We have also that:
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(((P1/((2sin(P1/2)))))*11 * 1072

Input:

11x 10
2 sin[E }
2

Open code
Enlarge Data Customize A Interactive
Exact result:

250w
Decimal approximation:
More digits

1727.875950474386281154453860803726586308443169656308201536...

Open code

Property:

550 ris a transcendental number

Continued fraction:

Linear form 1
1727 +
1 1
=
7+ 1
1
16+ T
B+ 1
3+ 1
1+ 1
37+ i
3+ 1
1+ T
7T+ 1
1+ T
B+ 1
1+ 1
1+ 1
2+ i
2+ 1
4+ T
1+ 1
2+
3+—=

Open code

Enlarge Data Customize A Interactive

Alternative representations:
More

(11 10%)x  11x10°
2 sin[ﬂ} 2 cos(0)
2

Open code

(11-10*)x  11x102
9 sin[ﬂ} 2 cosh(0)
2

Open code
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(11-10%)r  11x10°

2sin(?) - 2cosim)
2
Series representations:
More
11 10%)x L B
febedalil = 2200 )’ T
: m
2 5111[5} fone
Open code
Enlarge Data Customize A Interactive

(11103 x &, 440(-1) (956 <572k -5 . 23972%)

zsin[g} i 2391+ 2k)

Open code

(11 10%)x T 1 9 1

o), M N

Esin[ﬂ} 4) \1+2k 1+4k 3+4k
2

Open code

Integral representations:
More

11102 SO B
u:EEDD[ Vi1-t? at
Esin[i} =0
2

Open code

(11 10%)x 102

2 sm

Open code

1727.875959474386281154453860803726586308443169656308201536

42

More information



This result is very near to the mass of candidate glueball fy(1710) meson.
Furthermore, 1728, that is very near to the result, 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

((CCCCCCCPI/((2sin(P1/2)))))* 11 * 1072)))))))"1/3

|
11 x10%

\il 2 sin[g}l

5433 99,

More digits

11.99971286228305437353177326084250037048206187553150520381...

Enlarge Data Customize A Interactive
2/3 3 . i
5% 4 22 is a transcendental number

More

(11 10%)x i || EL Sy e
3—1—2 52'3!3.,"1132‘1 2k
'1\ Esm[EJ'l \kﬂj ¥
Enlarge Data Customize A Interactive
(11 10%)x . R LF Ry eI [5“2*C -4 2391*“}

i 2-'3 L.'_
R ‘3\24 1+2k

k=

3 W
'1\ 25111[Ej|
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3'[11 - -5 {22 ’ 24[ T (14—2k 2 l J

I +
\ zmnh} V& 1+4k 3+4k
Open code
o ore information
Integral representations: B
More
I—
11 10%)x
3.[ _1D23"|13|[ —d
“’ 2 5111[2] 1+t

Open code

3|[3E__39___ _ zz.ar___JL[ Ll o

\i 2 5111[2}

Open code

11x 102 . .
] q 107§ 11 3/ fl Lt
\ 2sinf3) Vo 1op

This result 11,99971 is very near to the values of black hole entropies 11,8458 and
12,1904

2*(((CCCCC((P1/((2sin(Pi/2)))))* 11 * 1072)))))))"1/3

Input:

f
2 |
\il Esin[g}

Open code

11 %102

Enlarge Data Customize A Interactive

Exact result:

A—
2/3 3

25y 22y

Decimal approximation:

More digits

23.99942572456610874706354652168500074096412375106301040762...

Open code

Property:
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|I 3 I}
2 5733/ 221 is a transcendental number

Continued fraction:

Linear form 1
23 +
1+ 1 I
1740+ 1
3+ T
12+ 1
1+ 1
1+ 1
5+ i
2+ 1
1+ T
18+ 1
B+ T
1+ 1
3+ 1
3+ 1
1+ I
1+ I
1+ I
2+ 1
1+ =
Open code o
Series representations:
More
11x 10%)x : LA
2 [—n =4 523411, Zﬁ
{ 2l (&
Open code
Enlarge Data Customize A Interactive
(11 107) 53 11(-1)f 11957172k (542K _ 4. 239142¥)
24— =453V
ESin{i} Yin 1+2k

Open code

(11 10%)x . 52;3@3/%[‘;{“ 1 2 1 J

24 + +
Q Esin{i} iz 1+2k 1+4k 3+4k

Open code
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° More

11x10%)x o i T R
2 4 [— =4x5 {11 3.'[ vV 1-t2 at
\ 25111[5} Y Jo

2

(11 x 10%)x i3 3 |
23 ————— =2x10""¥11 g = dt
'\ 25111[511 Vo 1+t

11 10%)x ma— |1 1
B [— =2.10%* {11 3” —at
{ zun3) {5 Ve

This value 23,99942 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

We have:
1/2*%1.2108) *((((((((((Pi/((2sin(Pi/2)))))*11 * 10"2)))))"1/3

where 1,2108 is the following Hausdorff dimension:

/27 — 3y + /27 + 378
3 L]

2log,

or root of 2% — 1 = 2(2-%)/2

L |_= 11102
2+1.2108 { 25in(%)
\ 2

Enlarge Data Customize A Interactive

° Fewer digits
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More digits

4.055282813958075212063005145706351325768038666803561778911....

Series representations:
More
711 10?
2 sinl:;—r:l -
—2 T = 2.6854 . - .
aI
' Zk:ﬂ -1 J1+2k{z_}
Open code
Enlarge Data Customize A Interactive
711 10f
Y
2 5'"12:' ;r
— = 3.38339
2 1.2108 3 ZN (1 2-1-2k 142k
k=0 (142k)!
Open code
711 10?
2 5”".,2:' 1
2x1a108 0 TR
: g 1 (53240 5))
k=0 fkt)®
Open code
e Jniziisthe Bessel function of the first kind
° n! iz the factorial function
e ldipisthe Pochhammer symbaol (rising factorial)
[ )
Integral representations:
711102
2 sml’ )
=4,2628 3
2 1.2108 leas “}‘“
Open code
Enlarge Data Customize A Interactive
711 10?
2 sinlii:l
2 i
—— = 6.76678 - tor 4 0
2 1.2108 3 s —m= {16 5345
Vo [imtre g
—i pa+y 32
Open code
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[ 711 102

-:Jl ZSiTII:%:I R
—— = 4.2628
2 1.2108 3l ,...l'; J"J'u.w]- 41425 ;1-25 gy

\ Ji cady [-,:E_S'l

. iizthe imaginary unit
. Iixiis the gamma function
[ ]

This value 4,95528 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)

173 *((((((((((P1/((2sin(Pi/2)))))* 11 * 1072)))))))*1/3

Enlarge Data Customize A Interactive

More digits

3.990004287427684791177257753614166790160687291843835067937...

2/3 3f . :
5% 4/ 22 is a transcendental number
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11 (-1 1195712k (5142k _4 . 239142k

1 |x11x102 2 4 |W

— | ————— =-x5%"3 » -

3{1 2sin(Z) 3 \“é 1+2k

Open code

1 |x11x102 1 g2/ 2 | 1 2 1
5%4 2sin(%) =3° Efq'm( J(1+2k+1+4k+3+4kJ

Open code

(] More information
Integral representations:
More

11x108 2 : | -1
i ol =3 523 311 {/J Vi1-t? at
: i]

Open code

Enlarge Data Customize A Interactive

—
1 | 11 x 102 1 . w1
ol sl S <1011 z” dt

'-q.u e

|
=
s
ol b o
—
=]
%]
s

JrL 1 e J —

This result 3,999904 = 4 is in the range of the mass of DM particle that is between 4
—-42¢eV

((CCCCCCCPI/((2sin(Pi/2))))* 11 * 1072)))))) 1/15

Input:

11 10°

1\3’ 2 sin[g}

Open code

49



Enlarge Data Customize A Interactive

Exact result:

521518 99 4

Decimal approximation:
More digits

1.643743963056140933226606079449821123084138097098368024438. ..

Open code

Property:

/15 15 3
52150 22 1 is a transcendental number

Series representations:
More

11 10%)x L o |
; [ T _ g5 s21518 Z ¥

2 sin{g} e

Open code

4[_1}k 1195—1—2k [51+2k _4 2391+2k}
1+2k

(11 10%)x

_ 5213 1@ g i -

2 sin[i} i

Open code

[ 52/15 1 o
12151ii} \I{_\]Z( r((1+2k 1+24k+3+14kJ

Open code

Integral representations:
More

Open code

Enlarge Data Customize A Interactive
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1 (11 10%)x 42115 kf———ls
{ Gt L

Open code

,j*

(1110 .
(et - (R

1.643743963056140933226606079449821123084138997098368924438

Continued fraction:
Linear form

1+

1+ 1
1 1
N 1
1+
4 1
i 1
5+
1 1
N 1
1+
5 1
5 1
1+ I
12+ 1
1+
1+

1+ 1
150+

2+ 1

By———
+- 11
T+=

Open code

Enlarge Data Customize A Interactive
Possible closed forms:
More

1600407829 = e
= 1.643743063056140033256327
3058766810

2(-285-380¢ + 132 %) -
-~ 1.64374396305614093372483
~608 —52 ¢ +45 ¢

x| root of 50486 x° +45270x° - 32420 x - 2657 near x = 0.52322 =
1.6437439630561409332230450

Now, we have:
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{ii) The second example is Corollary 5, Section 11 of Chapter 4. Let m, n

~ 0 and set x = y/(1 4 y) to obtain
i £
’[. X"l =x tdx= j y ML+ y) T dy.
0 0

From the binomial senes,

I'k+7)

(L+y)"= i Ok L ¥, yl<1,

(1.5)

we find that ¢(s)=I(s +m +n)/T(m+n). By Stuling’s formula (16}, the
hypotheses of Hardy's thecrem are readily verified. Hence, Ramanujan’s
Master Theorem yields the following well-known representation of the beta-

function Bim, n},

1
Bim, n} = J. x™ 1 —x)" dx = T(m)e(-- T{m}i[n]l (1.6)

5 I'(m
o m— 1 n-1 — P
B(m. n)= J.n X" = x) 7 dx = T(m)p(—m) = T _{ =%

From the right hand side, forn=2 and m = 3, we obtain:

((((gamma (3) gamma (2)))) / (((gamma (3+2))))

Input:

C3 02y
[i3+2)

Open code

Enlarge Data Customize A Interactive

Exact result:

Decimal approximation:
More digits

0.083333333333333333333333333333333333333333333333333333333...

Open code

Series representations
- (2-20 1 (3-2 2 MK )iz ) M2 )iz
r(3)r(2) ‘E'l':lﬂ:I Ekzﬂj kqtko! ;
r3+2) o (5-zg K TRz '
Diw

Open code

52

n)

(1.6)

Iixiis the gamma function



Enlarge Data Customize A Interactive

j ik (1 |
r3)r) e o k (-1 sm.[irr[—J +k+22:.;.}jr‘ "1 -zg) ;
e =|r) G-z} T /
(3 + 2£) k=0 _.;=|:| __|.[—__| +K)!
o " k (-1¥ ait sin[il mi—j+k+2z }} N1 -z
24 (2 -zo) 24 =7+ kW
-0 J;=|:| M [—__l +K)!
. L k1Y a ™ sin(2 x (- j +k +230)) V(1 - 5)
L (3 -zn) Z = ; ;
. iti—7+k)!
k=0 =0 A
e £isthe setofintegers
] More information
Integral representations:
More

M3)r2) _ fL-J]'I:1+I—I3 —x't Jogix)dx
r3+2)

Open code

ri3)r2 1 1 1 1
}=j J lug(—]lcgz(—]dtgdtl
r3+2 o Jo th to

Open code

r3)ri2) [ 11 —2% — 2% + 27 +log(s?) + log(x®) - log(x°)
= EXp J , : - dx

=g
[3+2) o log(x) - x logix)

Open code

1/ ((((gamma (3) gamma (2)))) / (((gamma (3+2))))

[nput:

1

{332
I3+2)

Open code

° Iix iz the gamma function
Enlarge Data Customize A Interactive

Result:
12
This result 12 is very near to the value of black hole entropy 12,1904
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Alternative representations:

° More
1 1
ranz  _2
T88
3+2) —12

Open code

Enlarge Data Customize A

Interactive

1 1
M@ 12
r342) 4!
Open code
1 1
a2 N Jog(2)
M{3+2) eIl 2)+log(288)
Integral representations:
° More
1 A R G LY,
o fb |=1-x+x? 427 | logixidx
[REIN R
[3+2)

Open code

Enlarge Data Customize A

1]

Interactive

1 11-x7 —-x® +x° +log(x?) + log{x®) - log(x’}
ez -~ P J

I3+2)

Open code

(-1 +x)logx)

1 J_:lllc:g“[;l}dt

3z

o [Lllag[f}dt}gllagz[f}dt

Input:

2

M3 {2)
I3+2)

Open code

Enlarge Data Customize A

Result:

24

2/ ((((gamma (3) gamma (2)))) / (((gamma (3+2))))

Interactive

54

Iixis the gamma function



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
2 2
@z 2
3 288
r{3+2) n

Enlarge Data Customize A

Interactive
2 2
MErE | 12l
r(3+2) T4
2 2
{3) I(2) 0 Joz(2)
M3+42)

o1 2)+og(288)

° More

2

i3 2y &

. Ell (- 1-x4x 4x? Jeglxidx
r3+42)

Enlarge Data Customize A Interactive

2 ~1l—x2—xg+x5+lng[121+lng[xg}—lag[x51
—— =2exp [ = s o
T{3) [(2) Jo (-1 +x) log(x)
I3+2)

2 ELIIDg“[Hdt

(5'1og(} ) ) f'1og?(})at

{3 2y
r{3+42)

((((1 / ((((gamma (3) gamma (2)))) / (((gamma (3+2))))))))"3
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3
1
3 02y
{3+2)

Enlarge Data Customize A Interactive

. Iix iz the gamma function

1728
This result is very near to the mass of candidate glueball fy(1710) meson.

Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross—

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

1/(1.2108*2) * ((((1 / ((((gamma (3) gamma (2)))) / (((gamma (3+2))))))))

1 1

1.2108 2 O3nz)
r3+42)

. Iix iz the gamma function
Enlarge Data Customize A Interactive

More digits

4.955401387512388503468780971258671952428146679881070366699...

This value 4,95540 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)

1 0.41295 zm e

(O3H0O2H(1.2108 - 2)

. B-=p ™ Mi=g) 1‘,':[ 'h-'z
[i3+2) [Lk_n }Z.Ju:u k!

Enlarge Data Customize A Interactive
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1
(ErEn(1.2108 -2y

3+2)
= = k1. K2 o
0.41295 2‘ 2‘ (2 —Z’D}kl [3—Z|:|}k2 [[_ 1}_.1 +ia ﬂ_—_.']_ —io+e o
k]_:l:lkE:l:l .|:1=I:I_i;2d:l

1 1
sin[i mi—j1 +k1+ Ez.:.}J sin(i mi—jz +kz + 2::.'.:.}}

3 i Fiii . . . !
r““[l —Zn}r""?][l —Z’D}Jl‘l,-' (J1'jz21-11 +k11 (—]2 +k2}!}];‘

=i+ k)

k. (~1) a~i* sin[El mi—j+k+2 z.:,}} ri - z.;.}]
=|:|

[
[}T 2‘[5 - Zn}k
k=0 }

Integral representations:
More
1 L1 o vaned 2wt e ot
» |:|.412951‘.“J':' [~Ll-x+x? 47 ) loglx) dx
(3 r2n(1.2108 - 2)
{3+2)
Open code
Enlarge Data Customize A Interactive
1 11-x% - x° +x5+lng[x'2}+lng[x3}—lng[x5}
= 0.41295 exp f : : - dx
(M3 20 (1.2108 - 2) Jo (-1 +x) logix)
{3+2)
Open code
1 41
1 0.41295 ['log™(- )t
(C@E)(12108 - 3)  [f1 1 111 1]
(b'log(z ) at) flog*(7)at

173 ((((1 / ((((gamma (3) gamma (2)))) / (((gamma (3+2))))))))

Input:

1 1
3 OO
M3+42)
Open code
° Iix iz the gamma function

Enlarge Data Customize A Interactive
Exact result:

4

This result is in the range of the mass of DM particle that is between 4 — 4.2 eV
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Series representations:

w  (5-2pF MRlzg)

1 e Ek:ﬂ k! r 1 £ or - 1]
(rErEns w (220 [0 - 2 )z S AR
{2-zg (zg) w (3% [EN,
[(342) 3 (Zk:ﬂ I ] Lkdil k!
Open code
Enlarge Data Customize A Interactive
s R I 132 _ 2
C2rENI Z Z (2-20)"" (3 -Z0)
{3+2) K1=0kz=0
ky kg L 1
Z Z [[— 1)1 472 goi1-javk +kz sin[é mi—j1 +ky +22.;.}]
i1=0jz=0

1 i i
sin(i m(—j2 +k2 +2£.;.}]F““[1 - zp) V21 —2:.:.}]’!"f

(1! j2t—j1 +k1) (=j2 +k2}!}]f’

(—1y 7 ¥k sin[El mi(—j+k+ 22,;,}} ria —z,;,}]

Z‘ =i +ky

o k
BFE[S—ZD}k
k=0 j=0

Integral representations:
More
1 e E {.J-Ul I:_—l—.vr+:vr3 't logixidx
r3rzns 3
{2+2)
Open code
Enlarge Data Customize A Interactive
1 1 fl 1-x% -x® +x° +log(x?) + log(x*) - log(x*)
= — EX - - dx
m:rans 3 F 0 (-1 +x) log(x)
[{2342)
Open code
1] aad 1
1 I, log {E— }.:{ t
(r3rens p P b 1 ot
[{3+2) B[L 10g[r}dt}-lﬁ lcg'z{l}dt

(CCCCCCCCCC /7 ((((gamma (3) gamma (2)))) / (((gamma (3+2))))))))" 3N /15

Input:

3
1
N3y 02)
[{3+2)

Open code
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° Iix iz the gamma function
Enlarge Data Customize A Interactive

II 5 [
22_ 3 *'JII 3
More digits

1.643751829517225762308497936230979517383492589945475200411...
1.643751829517225762308497936230979517383492589945475200411

Linear form

1+

1+ 1
1 1
N 1
1+
. 1
&2 1
5+
9 1
N 1
20+

Open code

Enlarge Data Customize A Interactive
More
23 -
1.64375182051722576230849793623007951738349258094547520041102976
[ 3139915

\ 18593681 1.64375182051722583645

2,20 ,,,9 l3x

4 =7
ed e an 4 7807 cosbiem

: = 1.6437518295172257652822
sin®?(e m)

(CCCCeeeeer 7 ((((gamma (3) gamma (2)))) / (((gamma (3+2))))))))*3))))))))"1/2 * Pi
+ (1.08094*6)

Where 1,08094 is a result of Ramanujan mock theta function (see our previous paper)
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-
3
1
M2y N2)
[3+2)

Open code

x+ 1.08004 . 6

° Iix iz the gamma function

Enlarge Data Customize A Interactive
Result:
More digits

137.0792...
This result is very near to the inverse of fine-structure constant 137,035

Series representations:

1
x+1.08094 6=
r{3)2)
[M342)
[Em (5-zp r“”qggmf
k=0 I
5.48554 + rol i £ OF Z i
oo (22 M) oo {3z MRlizy)
Yr, et (v ol e
Open code
Enlarge Data Customize A Interactive
1
m+1.08094 . b =
r{3)02)
[2+42)
k (1Y nd sm[l mi—j+k+ 22.;,}} ria —Zq) 4
k 2 5
6.48564 + [[LZ[E o) 2‘ Ty
k (—1Y 7 * sin - +k +2 )| TN - z) 1P
2‘[3 zﬂ}kz m [ mi—-j+k+ D}} ol /
Pt=i+kn !
j 1 : {i) 3
k i) = =, 4 —
Z[S z.:.}kz[ 1Y =~ sm[zn[ j+k+22,:.}}r (1-2zn)
Jti-j +ky!
Integral representations:
More
3
1 T - B ST
7+ 1.08094 6= 5.48554+\/EJU 2 {-1-x+x" 427 )/ logix) dx =
L3 M2)
[M3+42)
Open code
Enlarge Data Customize A Interactive

60



3
1
[ ] x+1.08004 § =

3 M2
M{3+42)

J‘l 3(1 —2 -+ lug[xz] + 10g[x3] - lcg[xE}] y
X

|
6.48564 + |I exp[
\ 0 (-1 +x) log(x)

Open code

({1og?(2) aef

\ (6'1og(;)at)" (£'1og?() at)’

CE32)

3
1
_ [ ] m+ 1.08094 6 = 648564 + 7
\i [{3+2)

(CCCCCCCCccc 7 ((((gamma (3) gamma (2)))) / (((gamma (3+2))))))))"3)))"1/2 *
(6.582%*1/2)+0.081816+0.0814135+0.07609

Where 6,582 is reduced Planck constant and 0.081816, 0.0814135 and 0.07609 are
results of Ramanujan mock theta functions

M3 2)
M{3+42)

Open code

3
1 1
[ ] [5.582 5J+ 0.081816 +0.0814135 + 0.07609

° Iix iz the gamma function
Enlarge Data Customize A Interactive

° More digits

137.044...

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

3
1
- [ - ] 6.582 + 0.081816 + 0.0814135 + 0.07609 =
2 || rarz

\1 Ti3+2)

o (5-2gF i)
Zko k!

3.20110.0727194
N o 2=z F M8z P (e (3-z R Rz P
\ [Lk:n k! J ( k=0 k! J

Open code

61



Enlarge Data Customize A Interactive

B |

3
] 6.582 + 0.081816 + 0.0814135 + 0.07609 = 3.201

[r;z:r-:z:
I{3+2)

i =ik _]_ e i _ 3
— o X k -1y = sm{zn[ i+k +Ezn}}r (1-2z)
0727194 + [||[S @~z ¥ rRey
=|:| J:ﬂ:l __I. ___I 4

(1) i sin{% mi—j+k +22,:,].) ri1 - zg) ]3] :
/

o L k
LE[B_ZD} 2 it—j + k)

j=0
o g k (—1Y a~ i+ Sin{ln[—jmk+25’D}}F‘j3[l—z.;.} ;
A6t S 2
-0

j=0

i=j+kp

Integral representations:
° More

B2

M2y N2y

3
1
[ ] 5.582 + 0.081816 + 0.0814135 + 0.07609 =
[{3+2)

0.23932 +3.291 \/ oo (31wt x| logpn dx

Open code

Enlarge Data Customize A Interactive

3
] 6.582 + 0.081816 +0.0814135 + 0.07609 =

B |

[ M3 2y
{3+2)

0.23932 + 3.291 \

13(1 X - +x lng[xzhlng[xg}—lng[xs}}
J J . L

ex
p[ 0 (-1 +x) logix)

Open code

B2

M2 N2y

3
1
[ ] 5.582 +0.081816 +0.0814135 +0.07609 =
[{3+2)

(£'log*(?)at)’
(' log( X )at) ([} L::gz[rl}.:n}3

3.291(0.0727194 +

Now, we have:
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(i1) Let p>0 and 0 <n < 1. Letting x = \f}, we find that

J‘ x"~1 cos(px) dx=%j Y271 cos(p/y) dy.

0 G

Expanding Cﬁﬁ’p.\lﬂ" y) intc a Maclaurin series, we find that, in Hardy's
notation, ¥(s) = p*/T(2s + 1). By Stirling’s formula, we deduce that, in the
notation (1.3), 4 =mn+¢ for any #>0. Hence, with no justification, we
procezd, as did Ramanujan. to conclude that

r X"~ cos(px) dx = $T(Em)pt — 1n)

]
[Ea0( —3a) _ T(n) costinn)
T opT(l-n) P '

Now, in fact, Ramanujan's evaluation is, indeed, correct (Gradshteyn and
Ryzhik [1, p. 421]).
Ramanujan next shows that

(1.7

2 [in) sin(in
I x" ! sin(px) dx = —}—ﬂ&—l Inl <1, (L)
d P
For n =0,5 and p = 2, we obtain:
((((gamma (1/2) * sin (1/4)))) / ((270.5))
[nput:
1y 1
F[5j51n[;}
V2
Open code
° Iix iz the gamma function
Enlarge Data Customize A Interactive
Exact result:
5 sinl3)
— s8Ny -
J 2 4
Decimal approximation:
More digits

0.310074879761521580149012038402359510635686766785876465636...

Open code
Continued fraction:
Linear form
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3+ 1 I
4+ I
2+
3 1
) 1
1+ 1
21+ 1
1+ 1
103+ 1
2+ 1
3+ 1
11+ I
4+ 1
1+ T
1+ 1
2+ T
1+ I
2+ I
1+ 1
3+ T
1+ 1
b+=
Open code h
Series representations:
More
}Sm \/72[ B e
(1+2ky
Open code
Enlarge Data Customize A Interactive
{ }sm[
=42 Z -1 J1+2k( ]
Open code
17+ (1 ki1l nyk
F{E}sm{;} _[= i -1y {4 —2}
i 2 7 (2 k)
Integral representations:
m
1y . 1 =
I =]sinf - \,|' 2 1 ¢
{2} [4} = ccs[—]dt
V2 4 Jo
Open code
Enlarge Data Customize A Interactive
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1Y o fid ;
F[E}sm[;} g i ooty ¢ W(B45)s

= - —— &% ol - [
V2 16 V2 J-iwsy 532
Open code
1Y 1
Il =)sin| - . g-1425 (s
2 [4}=_ : jm”—}.{s for 0
V2 242 i =

~i ey r[E i 5}

1/ ((((((gamma (1/2) * sin (1/4)))) / ((270.5))))) * 2

Input:

1 1

z)enlz) 2
V2

Open code

° Iix iz the gamma function
Enlarge Data Customize A Interactive

Exact result:

csc[i}
V2

e csg(x)isthe cosecant function
Decimal approximation:
° More digits

1.612513726957016723162919058085147832200569448868335821777...

Continued fraction:
Linear form

: 1
+
1+ 1
1+ 1
1
1+ I
1+ I
2+ I
1+ 1
1+ 1
2+ 1
10+ I
1+ 1
207+ T
1+ 1
B+ T
5+ 1
1+ I
1+ 1
1+ T
1+ —1—
3+ T
1+—=
Series representations:
° More
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;__!‘j_ “'J'q-nzk .
2(r| L)sin| L) T
VY k=t

Y]

Enlarge Data Customize A Interactive

1 [2 = i
I T i :_2\(_ Z‘ 6 2}1_2
2{r| g )sinl ;) o B

]

1 [ 2 Tt
[ed 1y . 1 :EJ R e
zllrula]smu—]J ) 2v2nm

vz

1 1 J‘w W 1t
- —— K o
2(rLjsinf3)) V2 A2

)

exp((((1/((((((gamma(1/2)*sin(1/4))))/ ((270.5))))))) + (0.923910279+0.924340867)

where 0.923910279 and 0.924340867 are two results of the Ramanujan’s mock theta
functions (see our previous papers)

ex Ty I (0.923010279 + 0.924340867)
0 = :|s|1'||I =
¥z
° Iix iz the gamma function
Enlarge Data Customize A Interactive
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Result:
More digits

27.00251588...

Series representations:

+(0.92301 +0.924341) =
F|:1-'|5i11|:L'|
2 g ]
i)

1
1.84825 +exp

| o 1k 4-1-2k 2"":r“"3q1:|
E[Zk:ﬂ [142k) ]Zk:ﬂ k!

Open code

Enlarge Data Customize A Interactive

1
eXp| ————— |+(0.92391 + 0.924341) =
rf & )sinf L)
F i VY,
VI

1

1.84825 + exp

VZ (oo 0 e 1) T, T

Open code

1
exXp| ——— [+1(0.923591 + 0.924341]) =
F|:1—I|5i11|:l
Pl Py
Vi)

V2

1.84825 +exp
w (-1 471-2k
(Zk:ﬂ {142 k) ]Lk:ﬂ

Open code

(320 ¥izo) Tk izg)

1
exp| —— |+(0.92391 +0.924341) = 1.84825 +

r.:_l—]sinq_—]
¥z

1

EXp

V2 (Do OV il ) 2o

Integral representations:

l'" (320 i)
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More

Exp r|'|_. .11y
'|-.|.|5m'| .l

vz

442
+10.92391 + 0.924341) = 1.84825 + exp

I'[El } _Elcns[i}dt

Enlarge Data Customize A Interactive

i csc[lﬁ o
+(0.92391 + 0.924341) = 1.84825 + exp|- ——=2 c{ = at
L

va2am -

1

r' Ly.. {1}
15 I|5|1'||| .l
vz

EXp

!CSC[

Iy

1 |

+(0.92301 +0.924341) = 1.84825 + exp| —— = (}( L dt
v Y v -t

EXp

(1 . 1
n q I|5|11|| .l
vz

(CCCCOE™2 - (((C(((exp ((((L/ ((((((gamma (1/2) * sin (1/4)))) / ((270.5)))))))) +
(0.923910279+0.924340867)))))N))N)N)))

g* eXpl—T 1. |t (0.923910279 + 0.924340867)
0 b I|sm-| = .|
V2
. Iix iz the gamma function
Enlarge Data Customize A Interactive
More digits

1728.161016...

This result is very near to the mass of candidate glueball fy(1710) meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross—
Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number
1729
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: = I+ (0.92391 +0.924341)| =
Fl:_;:lsinll—]
vz

1

2‘ (=14 1-2k) =a 2R,
k=0 (142 k) k=0 k!

64 |1.84825 +exp

Open code

Enlarge Data Customize A Interactive
9 1
8 |exp| —— | +10.92391 +0.924341) | =
l'|:_ = ]SITIl: b
vz

1

V7 (S, 1 dhear( ) S,

641.84825 +exp

Open code

87 |exp| ——— |+(0.92391 +0.924341) | =
Fl:.;:lsmll—:l
vz
V2
64|1.84825 +exp for (z
caf a2k (Lol i
[Zk:ﬂ (142 k) ]>_4k_|:| k!

Open code

1
87 |exp| ———— |+(0.92391 +0.924341) | =
Fl:.;:lsmll—l

vz

1

64|1.84825 +exp

o o 1_ ik
VT (50, W dran(3) T, el

for (z Forzg=4

Integral representations:
More
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2
8% |exp| 4
rl = |sinl =]
I = 14/

tar 41

]

442
+10.92301 +0.924341)| = 118.288 + 64 exp[ ]

() freos e

Enlarge Data Customize A Interactive

1

1
i C5C —j -
87 [exp +(0.92391 +0.924341) | = 118.288+54exp[— [“ (}(,-f—dt]
L

J1ly . 1y
ry & I|5|1'|-| .l
vz

1

2
8% |exp . T
['u-;.,|5'"'| .l

vz

-]
+(0.92391 + 0.924341)| = 118.288 + 64 exp| —— 2 (i: d dt
va2anr . v -t

(CCCCOOEE™2 = ((C(((exp ((CCL/ ((((((gamma (1/2) * sin (1/4)))) / ((270.5)))))))) +
(0.923910279+0.924340867)))))))))))N)N)) /3

8 |exp| ———— [+(0.923910279 + 0.924340867)
i N, .|T1 1)
V2
° Iix iz the gamma function
Enlarge Data Customize A Interactive
More digits

12.000372711...

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

27 (OO 2 (((((exp ((C(1/ ((((((camma (1/2) * sin (1/4)))) / ((27°0.5))))))) +
(0.923910279+0.92434086 7)) 1/3

+(0.923910279 + 0.924340867)

2 |8 eXp| —; :
3| ol = |=inf = |
\\ L 1 & ¥

vz

70



° Iix iz the gamma function
Enlarge Data Customize A Interactive

Result:
More digits

24.000745421...

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:

2 | 8% |exp| —— [+10.92391 +0.924341)| =
i gl )
V2

: 1
8 \ 1.84825 +exp 2 o EPEET: 2 o)
\1 [Z‘k:ﬂ |1+2k|' JZ‘J{—D Lt

Open code

Enlarge Data Customize A Interactive

1
2 | 8% |exp| —— [+(0.92391 + 0.924341)| =

3 ['|: i—l|5inl: = .l
Q"i vz
1
8 .| 1.84825 +exp e
\1 2v2 [Lk_u[ 1f J“zk[ ”Lk_nz k! =
Open code
3 1
2 | 8% |lexp| —— [+(0.9239]1 + 0.924341)| =
k! [|:—|5|r|||—|
-\' vz
1
8 | 1.B4825 +exp L
3 R el W T=iga = 2z
\i V2 [Lf:n -1 J1+2""[i” Z.k:n E zulk! -

Open code
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1
2 | 8% |exp| —— [+10.92391 +0.924341) | =
,fii F':;]Tﬂgl
vz
/
v2
8 | 1.B4825 +exp fol
3| o (<1 41-2k 3% 4‘-30f‘ﬁ""120‘
\ [ (142K ]
Integral representations:
° More
2 | 8% |exp| —— [+(0.92391 + 0.924341)| =
3i F|:;:|5m|:—:|
vz
| 43
8ﬂ1.84825+exp e =
r[EHJ cus{;jd’t

Open code

Enlarge Data Customize A Interactive

1
87 |exp| ——— |+(0.92391 +0.924341) | =
| o5 Jsinf 4)

1"i A

-h-ll—l

:|

! i csc
8 3| 1.84825 +exp|-

L Vi

87 exp +(0.92391 +0.924341)| =

3) r 1; Jsin| |
Q"i V]

! u:sc
g8 gl 1.84825 +exp| —— 5{)
\i Va2 V-

(CCCCOEE™2 7 (((C(((exp ((CCL/ ((((((camma (1/2) * sin (1/4)))) / ((2°0.5)))))))) +
(0.923910279+0.92434086 7)) /15

Input interpretation:
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+(0.923910279 + 0.924340867)

Open code

° Iix iz the gamma function
Enlarge Data Customize A Interactive
Result:

More digits

1.6437620401...

1.6437620401219394577181408642324200276468653984190346

Continued fraction:
Linear form

1+

1+ 1
1 1
T 1
1+
4 1
3 1
5+
2 1
T 1
2+
1 1
i 1
3+
1 1
i 1
2+
1 1
T 1
1+
3 1
o 1
2+
1 1
b 1
1+
1+

h—— L
1+

2+1

Open code

Enlarge Data Customize A Interactive

Possible closed forms:
More

[ (535 095217
tan|cscl —————
82152633
root of 13049 x° + 886 x° + 7030 x - 71905 near x = 1.64376 =

1.643762040121939457729824
3 2(25&26668

—rtan | —————
28823017

D = 1.6437620401219394575991 ]

B ]z 1.64376204012193945758829

Now, we have:
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r x" ! cos{px) dx = 3T (En)p(—in)
0

 TGa)(1—4n) _ T(n) costnn)

. (1.7)
2p"I'(1 —n) p"

From the right hand side, we obtain, for n= 0,5 and p = 2:
((((gamma (1/2) * cos (P1/4)))) / ((20.5))
Input:

1 m
F[E} cus[; j

V2
Open code
° Iix iz the gamma function
Enlarge Data Customize A Interactive
Exact result:
0
2

Decimal approximation:
More digits

0.886226925452758013649083741670572591398774728061193564106...

Open code

Property:

=
—éi is a transcendental number
Continued fraction:
Linear form
1
1+ 1
7 1
" 1
1+
3 1
5 1
1+
2 1
b 1
1+ 1
57+ 1
B+ I
1
= 1
3+ 1
1+ 1
37+ 1
3+ 1
41+ 1
1+ 1
1D+______T____
2+ I
1+ I
1+ 1
1+=

Open code

74



Enlarge Data Customize A Interactive
Alternative representations:
More
F{E}CDS{E} Cash{r_n}f—]ogml,.'zch-gG#E,fzm
2 S 4
V2 'F
Open code

r[é} cns{ﬂ

cnsh{_ ’:” } o loEa1/2)410gG(3/2)

e =

Open code

V2

1 . o .
r{E}mSG} ) £ 10EH12HI0EGE/2) (~limia | lim)d)

V2

Series representations:

r{%}cns{i} _ E i

L)

)

242

(-1 g-4k1-kz 2k plka)q,

V2 ik an 2k ksy!
Open code
Enlarge Data Customize A Interactive
PO R PO - el o) bt
F{E}cns{ﬂ _ 1=0 <k3=0 {2k kg - o .
ﬁ I “IT L ) ot (§]
Open code
r{l}cns{i} a0 w ok plklq
ST v % R P [E] 2 5 et X LR
= 0 + [ 1} Jzk Z
V2 A alj= ke
Open code

r(2ees(z) (uls)e23z

{;——zc,:[k l"k:'ﬁzg }

=1 k!

1 Tk )) 2

V2

Open code

V2

n! is the factorial function

e fFizthe setofintegers
Jyiziis the Bessel function of the first kind
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Integral representations:

More
T
F[l}cus[i} !["’ L sin[n.;:t]
2 4 B 2
5 a ok
V2 § = dt
L
Enlarge Data Customize A Interactive
1 5
r[E}CUS[E} \'I? J‘Imﬂ‘ {“_ﬂ -"'“5'45I|+5 " r
= = E_= 5 01 L)
V2 VT §L at Siwn Vs
LV

[}CUS -
g

(((1 7 ((((((gamma (1/2) * cos (Pi/4)))) / ((20.5)))))))"4

Input:

4
1
[ L)cos Z)
'?I.CD | II
Wz

Open code

Enlarge Data Customize A Interactive
Exact result:

16

JTI_Z

Decimal approximation:
More digits

1.621138938277404343102071411355642222469740394755944781529...

Open code

Property:

16

— Is a transcendental number

Continued fraction:
Linear form
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1+
1+ 1 T
1+ 1
1+ I
1+ 1
1+ T
3+ 1
2+ I
2+ 1
1+ T
2+ 1
3+ I
3+ 1
1+ T
2+ 1
1+ I
2+ I
5+ T
B+ 1
1+ 1
1+ 1
3+ T
1+ =
Alternative representations: -
More
4 4
1 1
| 1; JeosZ) T nsh{’f | 102G/ 2)41056(3/2)
vz vz
Open code
Enlarge Data Customize A Interactive
5 4
1 1
FI{]'—]"-"DS':EJ B .:.:.5]1#_‘.:”]-;1;1_1_
VI S
v 2
Open code
4 4
1 1
| 1; Jeos Z) - cosh| _i:n o 1ogGlL ) 2)4l0g5(3/2)
vz vz

Open code

Series representations:
More
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1 1
Fll[l—]cna'li:l B L] -:—1:"|c 2
—'2# [ k=0 1+2k]

Open code

Enlarge Data Customize A Interactive
4
1 1
NijcosZ) | (e (DR 110571-2K(5142K 4 o30l42K)
'\I"E Zk:ﬂ 142 k

Open code

1 16

M Y)cos T [Zm = k{ 1 2 1 ]2
—'2%*— k=0 4} 1+2k+1+4k+3+4k}

Open code

Integral representations:
More
4

1

1
ﬂ'ﬂl‘ [LH’ s d’th

—

va

Open code

1 4

r{l‘glfﬂlf.‘ - (P atff
¥ 2

Open code
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The result is:
1.621138938277404343102071411355642222469740394755944781529

(2472-18) * exp (((1 / ((((((gamma (1/2) * cos (Pi/4)))) / ((2°0.5)))))))

(24° - 18) exp| —

° Iix iz the gamma function
Enlarge Data Customize A Interactive

2 \.- "
S5Be
More digits

1724.578806440425072210201497808693507853506235463672492146. ..

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

F

FIR'E
BEB e 15 a transcendental number

Linear form
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1724 + 1
1+
1 l
N 1
2+ T
1+ 1
2+ 1
19+ 1
3+ I
2+ 1
6+ I
13+ 1
34+ T
1+ 1
1+ T
3+ 1
1+ I
8+ 1
1+ T
24+ 1
1+ =
Series representations: o
2 1 1
(247 - 18) exp H—" =558 exp
N5 )eos) —k ik
Flin] bl ALY
vz Vr_[i: mkv ]zakﬂ k!
Open code
Enlarge Data Customize A Interactive
” 1 V2
(24° - 18) exp| ——— | =558 exp
g L1 o K
“I_E,fig.‘ [ ( ]2‘ (3-20) i)
V2 =0 |'2 k ) k=0 k!
for{zg ¢ Forzg >0
Open code
2 1
(24° - 18)exp| ———— | =
' Fll = I|u:n:\5.|' oy
g )cod, )
vz
1

558 exp

I o m b -":r“'” ]
V2 (5of3)+2 0, W Il Do T

Open code
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558 exp forize & F orzn =0
(3=50f ¥izg)

{J':'[:l; } +2 Zf:l -1 "rz"‘[i” Z:ﬂj k!

Integral representations:
More

1 . I
(24 - 18) exp| ———— | =558 Exp[— 2 Sﬁi dt
Fl:—llcnsrl—.l ) s \'IT

V2
Enlarge Data Customize A Interactive
/
i 1 2v2 2
(24° - 18) exp| —3——— [=558 exp — 95—_ dt
rl:‘z]':':ﬂ:‘]:l 4!}T—![4—2"|"2}}TL Vi
vz
i é- !.i dt
1 L v~
(247 — 18) exp T = 558 exp|- =
M = |cos{ T} e
—l:-"-%*—'l V2 r [*sinitydt
2

2*(((((2472-18) * exp (((1 / ((((((gamma (1/2) * cos (Pi/4)))) / ((270.5)))))))))"1/3

Input:

2 | (24% - 18) exp| —
3| ’ | —llcns'i'l
! 19 { |g i
.‘1 vz

Open code

. Iixiis the gamma function
Enlarge Data Customize A Interactive

Exact result:

2. 323 Y62 /37

Decimal approximation:
More digits

23.98415067656303346722105002635402674849651252198068164927 ...

Open code
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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.

Property:

i3 3 2f{zvx ).
2.3 V62 e fiavx) 15 a transcendental number

Continued fraction:
Linear form

23+

1+

B2+

10+ 1

13+

Series representations:

1
2 | (24° - 18)exp| —— | =
i R hiia ¥Y,

; 1
2% gid *\,'3 62 |exp

; it L & k)7
1|2 (o B o, e

Open code

Enlarge Data Customize A Interactive
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2 | (24* -18)exp
3

V2 :
for |

2 32“'31,.'3 62 |exp
3 [

Open code

@ {__llﬁ]knzk 20 {lz_zl:l]kr;m':zﬂ:'
k=0 2k k=0 k!

2 | (24° - 1B) exp
3

Va2

L Ty
_q.cng:gu

1

23362 [exp

Open code

{JU{ }+22k = 1 Jzk[ ”Zhﬂ z'kr‘l""m

1 .
2 |(24% - 18)exp| ———— | =23 62
3 r{g)eod)
¥ 2

V2

EXp
3

als)+2 2

Integral representations:
More

r"
= 1 Jzk[ ”Zk:ﬂ =

NN |
2 [242 - 18)exp = 323 1,.'3 62 3| exp i 56L dt
\ r{L)eod?) n S VE
vz

Enlarge Data Customize A

Interactive

2 | (24* -18)exp

e L)

Wz

g Jeosl$)

tor (zo

22

—2.3%3{62 3 EXp
1
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i S=dt

) L
2 | (24% - 18} exp o | =2 32362 |exp|l-——
3 M = |cos T i
1\ _'Eil_' i V2 r [ sinit) dt
¥z “a

1/(2%1.2108) *(((((24°2-18) * exp (1 / (((zamma (1/2) * cos (Pi/4)))) /
(270 5))IN"1/3

Where 1,2108 1s a Hausdorff dimension

(24° - 18) exp

2:1.2108 3

I - ]cu:usv: L !

197 &
vz

° Iix iz the gamma function
Enlarge Data Customize A Interactive

More digits

4.95213...

This value 4,95213 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)

(247 - 18) exp| —7———
3 ['.;]'IE‘-_.'
\ ] 3.39971 .
= J. EX
2. 1.2108 . P — (oo (~E 725} o g gy
! L) 16/ L] i B 8
'\ ¥d [Lk:u {2k)! ] k=0 k!
Enlarge Data Customize A Interactive
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(24% - 18) exp| ————
o )oesl 3
z V2
= 3.39971 |exp
2 1.2108 5 [Z ]k 2k] . { _zafﬁk;‘zﬂj
k=0 (zk] e =00 k!
Tor (zg £ orzn 0y
Open code
(247 - 18) exp
]-m: )
')
2 1.2108 -

1

{J':'{ J+2 5, 1 Jzk{ | paA 2"‘?"""#1:

3.39971 fexp

Open code
(242 - 18) exp| ————
3 )eesl3)
vz
2.1.2108 B
V2
3.39971 |exp {1 oo
3 i izg)
n @ k 8 Tl e Mo
{J':'{4}+2 Zk:l (-1y JZ“{4 ” Zk:ﬂ k!
forizg ¢ £orzg =0
Integral representations:
More
(242 - 18) exp| ——+—
3 lees(2)
) i e
= 3.39971 3 exp|-- S&— dt
2. 1.2108 i
L
Enlarge Data Customize A Interactive
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] (242 - 18) exp| ——

Fl:%llmsl:il
."q YF) 2v2 s
= 3.39971 3 exp — dt
2. 1.2108 : dim-i(4-2V2)x s vt

] (24% - 18) exp| ——

1 T |
M5 )eosly) if = at
\ .£] 3.39971 Lt
= J. EXP|—
2. 1.2108 3 o =
\1' V2 o [7 sin(t)dt
2

(((((24°2-18) * exp (((1 / ((((((zamma (1/2) * cos (Pi/4)))) / ((270.5)))))))))"1/15

Input:

24° _18)ex
15[ JEXP Fl:lg]cnsfﬂ:l
i

Open code

. Iixiis the gamma function
Enlarge Data Customize A Interactive

Exact result:
/15 15 2/(15v7
3215 W g /1Y)

Decimal approximation:

More digits

1.643534660102275248507581807188522885681657910273860039639...

Open code

1.643534669192275248507581807188522885681657910273860039639

Property:

2,15 15 2/(15v7 ).
39062 e / "5 a transcendental number

Continued fraction:
Linear form
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1+
1+ 1
1 1
N 1
1+ I
4+ 1
T+ 1
3+ I
6+
8 1
= 1
1+ T
1+ 1
30+ 1
2+ 1
1+ I
28+ 1
1+ T
2+ 1
1l5+—1
1 B S
) 1
1+ I
1+—
Series representations:
2 1
(24" - 18)exp| 7 | =
F{—]c-:us:—:l
vz
. 1
afe 11,.'5 62 | exp
15 -l R PV
'q [ k:l.'.l r2 k'l' ]Zk:ﬂ L
Open code
Enlarge Data Customize A Interactive
1
[24 —18)exp|——— | =
r{ Jeos| T
vz
. V2
% o 11,.'5 62 |exp . for
1 . (e
q Zk:n .;z k) k=0 k!

Open code
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[24 - 18} exp

1 = Jeos %)
v?
2/15 15/ 1
: 62 ;g exp 27k ikl
Q [J'.;.{ }+22k & 1 "r“‘{ ”Lk:ﬂ k!
Open code
2
[24 = 18]- CXp m
5 Jcosly ]
vz
. V2
e 11,.'5 62 | exp ﬁ
1 {570 ™)
Vo Wel3)+2 25 =0 e 3) 2
r||| el ] A ar )
Integral representations:
More
24% _ 18} ex =3%15 62 1 ex s
P ”i[ = Pl-
15 i =|eos( ) T
g Jcosly )
1"' vz
Enlarge Data Customize A Interactive
/
1 : 2v2 X3
242 _18)ex 321519 62 14 ex f—d’t
! 5 1 1§ p
1;-: r{-z]fsf.—,a \  4im-i(4-2V2)r ) VE
2
( X 15&-':; dt
(247 - 18) exp T 32151 62 | exp|- L -
15 =Jeos T i
\ EELL' 1{ V2 r [*sinit) dt
vz 2

And for 16th root, we have:

Input:

(24° — 18} exp

FLi
F{;]ms{—]
ViF]
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. Iixiis the gamma function
Enlarge Data Customize A Interactive

4362 "V,

More digits

1.593282148731711327413667684874651400090254183445316871107...

8 . 16 8‘.!'?'_ 4
v 3 V62 v ¢ is a transcendental number

Thence:

((((1.59328214873171+((((24°2-18) * exp (1 / ((((zamma (1/2) * cos (Pi/4)))) /
((270.5)))M)NN*1/15))))

1
= 1.59328214873171 + [242 - 18)exp
5

||1' m

1 ns .|m5': =
\\ vz
° Iix iz the gamma function
Enlarge Data Customize A Interactive
Fewer digits
More digits

1.618408408961992624253790903594261442840828955136930019819...
1.6184084089619926242537909035942614428408289551369300

This result is a very good approximation to the value of the golden ratio
1,618033988749...
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1 1
- |1.593282148731710000 + [242 - 18} exp = =] 17
2 ' Fl: —llcos:i:l

. B L IR 19

15|
V vz

0.762217561906064750|1.045162318713449669 +

1
1.000000000000000000 | exp = Tk
m

15 27k kg,
1.' [Lk_n {2k)! ]Lk:ﬂ Kt

Open code

Enlarge Data Customize A Interactive

1 1
5 1.503282148731710000 + [242 - 18)exp| ———| |=
15

F|: - :||:-:|5|: E:l
vz

0.762217561906064750|1.045162318713449669 + 1.000000000000000000

V2
exp for (zo & Z orzp > 0
&)z

1 (o B, sl

Open code
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1 1
5 1.593282148731710000 + [242 - 18)exp s i
15 l'|:—:|cu:-5|:—||

vz

0.762217561906064750|1.045162318713449669 + 1.000000000000000000

| 1
i

| V2 e(3)+ 2 3 vt o) e,

1 1
5 1.503282148731710000 + [242 - 18)exp| ———| |=
15

F|: 1 :||:-:|5|: E:l
vz

0.762217561906064750|1.045162318713449669 + 1.000000000000000000

V2

EXp

1 Lz ff r¥izg)

[(-JZHIN%AWLM T

for (zg ¢ £ o

i

Integral representations:

° More

1
(247 —18) exp| ——— | |=
15 ! Fl:l]cns'i'l
V 2/ -

i)

1
P 1.593282148731710000 +

0.796641074365855000 + 0.762217561906064750 15

:|

g

Enlarge Data Customize A Interactive
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1
(24° — 18} exp| ——— | |=
15, ' M L)eosZ)

| ]cnl |

V vz

1
g 1.593282148731710000 +

0.796641074365855000 +

J 2vZ - ¢t
0.762217561906064750 15 exp — dt
‘1‘ 41}T—1[4—2\"'E};TL Vi

1 1
2 1.593282148731710000 + [242—18}Exp — | |=

15 Fﬂl]cus:i:l
vz
. ot
idL=dt
I v -

0.796641074365855000 + 0.762217561906064750 | exp|-
15

=

V2 ,-rrjf sin(tydt
2

Continued fraction:
Linear form

1+

1+ 1
1 1
N 1
1+ T
1+
1+

1+
1+ 1
2+ 1
1
1+ 1
12+ 1
1+ I
31+ I
1+ I
1+

2+

1?++
46—

2+ 11
1+—

Open code

Enlarge Data Customize A Interactive
Possible closed forms:
More

4602797188
8034774283
root of 2326 x* —283 x® -5501 x* —809 x + 960 near x = 1.61841 =
1.61840840896199262425131809
root of 6170 x° +24185 x* — 19586 x —57803 near x =1.61841 | =
1.618408408961992624245543

= 1.618408408961992624240227
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We have:

Clearly, we need to require that p > 0. Also, from the asymptotic expansion

Falm A"

of J(x) as x tends to oo (see Whittaker and Watson’s text [1, p. 368]),
the inteorale ahove converge if p{?’!'!':i In Hﬂ[d}'ﬁ ﬂDtﬂ»ﬂOﬂ,

TiLW Eia bv&,l- L T LE L R AR

1(s)=2"* 1+ 3T (s + DI{n + s + 1) and A = + &, for any & > 0, by Stirling’s
formula. Thus, Hardy’s theorem is inapplicable. However, formally applying
Ramanujan’s Master Theorem, we find that

Y

xP 7" U (x) dx =TGp)e(—3p) =

o ZF
™
L

Jo

where 0 < p < n + 3. Despite the faulty procedure, this result is again correct
(Gradshteyn and Ryzhik [1, p. 684]; Watson [3, p. 391]).

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

(((2"0.4) gamma (3.4/2))) / (((gamma ((2+1-(3.4/2)))))

0.4 4
2 r[?}
4
r2+1- ?;
° Iix iz the gamma function
Enlarge Data Customize A Interactive
° More digits
1.33593...
0.4 3.4 oo (17— rRizg)
241(%) | 131951 3, =
241 2% oo (13- MRlizg)
[ 2 } Z‘k_tl k!
Enlarge Data Customize A Interactive
f—lv::r_-':'*ksinl'l—:r-'—:+k+22,:|'|'|[‘:-':]-'1—z,:|1
. o bk oo PR, )T =)
204 - [324j 1.31951 57 (1.3 —2)* Eig T
r[2+ ; = E} — 00 k Tk (=14 itk 5|1'||I m _.+k+2z,:,||[ -'l—z,:,]
2 Lk:ﬂ (1.7 —=zg) L:EI -:. )
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Integral representations:
More

20.4 r[?

)
r2+1-%%)

104 —0.4x—x"2 +x7
= 1.31951 exp j dx

i (-1 +x)log(x)

Open code

Enlarge Data Customize A Interactive
4 (34
g0.4 r[? 1 X1~ 17 _log(x'?) + log{x'7)
o B30 e 99165 exp -n:n.4~,e+j : L dx
F[E +1- E} i logix) - x logix)
2

Open code

24r(22)  1.31951 fllog®7( ) at

j;llngn'g[;l}dt

r(2+1- %)

sqrt(((2*(((2"0.4) gamma (3.4/2))) / (((gamma ((2+1-(3.4/2))))))))

Input:

2

Open code

° Iix iz the gamma function
Enlarge Data Customize A Interactive

Result:
Fewer digits
More digits

1.634581130846305862805157244074889658241972614935123210024. ..
1.6345811308463058628051572440748896582419726149351232

Series representations:

More
2[20.4 F[?” " . 2.639021(1.7) i[g]{ . 2.63902 nl.?ﬁr:
| T -]l +y+— -1y ——
\‘ F[E T 32_4} \q Il.3 io\k r(l.3)
Open code
Enlarge Data Customize A Interactive
Jix] Tk
2(2%* (%)) fl , 2.63902r(7) i i e
| /0 —= T
\1 F[E T ? \ [(1.3) o ke

Open code
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'S

2P s RO uf
r{2+1—-}_ DH ki

for not ((zgeR and —e < zg < 0))

[x]
X1 Nl
|«

Integral representations:

More
2{2':"4 r[?” 104 -0 4x-x"2 +x7
——=— = [2.63902exp J dx
l'{2+1— E} 0 (-1 +x) log(x)
2
Open code
Enlarge Data Customize A Interactive

b s S g W G 5 S
{ [2 ” _ 12.63902 EXP[—D.4T+J 1X x 'DE‘.'[I }+ c:g[x }d'x]
r2+1-2% o logix) - x log(x)
2

Open code

2(2°4 r(22)) J 2.63902 [1og®”(3) at
34\ J";llugo'g[rl}d’t

r[2+1—?}

Continued fraction:
Linear form

95



1+ . I
+
1 1
" 1
1+
9 i
* 1
1+
3 l
T 1
1+ I
10+ 1
123+
1 1
i 1
1+
1 1
T 1
7+
l 1
i 1
1+
4 1
T 1
Do
gl
L 1
2+ I
1+—=
Open code o
Enlarge Data Customize A Interactive
Possible closed forms:
More l
2385461356 B
~ 1.63458113084630586278058
4584751243
root of 54279 x° - 104420 x° +26 742 x - 1773 near x = 1.63458 | ~
1.6345811308463058628 13983
x root of 26003 x° —58205 x* - 3405 x + 13866 near x = 0.520303 =

1.63458113084630586280525693

1.2108 * (((2"0.4) gamma (3.4/2))) / (((gamma ((2+1-(3.4/2))))))))

Where 1,2108 is a Hausdorff dimension

Input interpretation:
204 (22
2
1.2108 % ————

r2+1-27]

Open code

° Iix iz the gamma function

Enlarge Data Customize A Interactive
Result:

Fewer digits

More digits

1.617541303547194308363559039077385257421270838960277781927 ..
1.6175413035471943083635590390773852574212708389602777
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This result is a very good approximation to the value of the golden ratio
1,618033988749...

Series representations:
(1.7-20  [¥)izg)
k1

1.2108 [2'34 [24 ) 159766 1i,
E} = for (z £ or z i
2

ZN (13 -5: ¥ r“":g.:
k=0

Open code

Enlarge Data Customize A Interactive

-1 JT_-':'“"sinl: i— m=j+k+2 z.:,:l:l N 1-zp)
itf-i+k)

1.2108 (2°4 r(32)) 1.59766 3, (1.3 —zo)*

2
Iy T g 3.4 {-1 n =i+ gin L:rI:—Jr'+.|u:+23.:,:lllr"-':;'nil—z.:,:l
{ k2 ] } Zk_n[l 7 - zl;.}k Z i {2;.;_;*1. .

Open code

e Fisthe setofintegers

(] More information
Integral representations:
More
0.4 4
1.2108 (2°* (7)) 04— 04— x13 4 yl7
= 1.59766 exp J dx
[2+1—?4} o (-1 + x) log(x)

Open code

et ~ log(x'?) + log(x"") ]
- dXx

1.2108 (2°4
[ = 1.59766 Exp[—D.4y+J
i

2)
)

log(x) — x log(x)

Ml-h- H_H

rz+1-%

Open code

1.2108(2°4 159766 ['log"7(-)dt

")
2+1-22)  [Uog®3(2)at

Continued fraction:
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Linear form

1+

1+

1+

1+ 1
1+

1+ 1
1+

2+ 1
T+

1+ 1
3+

1+ 1
14+

Open code

Enlarge Data Customize A Interactive

Possible closed forms:

More

959387201
————— = 1.617541303547194308344809
1863324155

240 -8003 K_1p

34503 K 1 — 6668)
2710 + 18 874 ¢ + 5445 ¢°

21435«

= 1.6175413035471943066242

= 1.61754130354719430828367

3672 * (((270.4) gamma (3.4/2))) / (((gamma ((2+1-(3.4/2))))))))

Input:
2
36

Open code

° Iix iz the gamma function
Enlarge Data Customize A Interactive

Result:

° More digits

1731.36...

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
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curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross—
Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number
1729

Series representations:

367 (204 1(2) 172008 5, .77 [izg)

k!
= for(zp ¢ £ orzg =0
2 +1-32 —oo (13- MRzg)
{ 2 } >_4J.:=|:| k!
Open code
Enlarge Data Customize A Interactive

-:—1}': gt sin{%nl:_—j+k+22|:|:|'| l":-'::'-: 1-z)
J=iHe)t

36 (204 1(22))  1710.08 3, (1.3 - %o s o

—nl'— +k+23|:|'llll.":-':'-:1—z|:|i'
FH{=i+k)t

2
r{2+1—%} Lk_ﬂ[l? zn}kz_n-il?-':r-" 5|11|:

Open code

e fFizthe setofintegers
o More information
Integral representations:
More

362 [20'4 F[ﬁ ” 104 -0y — x.l.3 + x,l.?
2 _1710.08 epr .n:]
F[2+ 1- ?} o i—1+x) logix)

Open code

R ~log{x'3)+ log(x"? ]
dx

— 1710.08 Exp[ D4T+J
0

log(x) - x log(x)

Open code

367 (2° [?“ 1710.08 Lllngn'?[rl}dt
34} - Lllogo'g[f}dt

[2+1-?
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(((((((36"2 * (((20.4) gamma (3.4/2))) / (((gamma ((2+1-(3.4/2)))))))))))"1/3

4| 362 —20.4 [?j
\ r2+1- ?;

. Iix iz the gamma function
Enlarge Data Customize A Interactive

More digits

12.00778...

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

2% (672 * (((270.4) gamma (3.4/2))) / (((gamma ((2+1-(3.4/2)))))))))"1/3

204 r(22)
23 352 —24
\ 213

. Iix iz the gamma function
Enlarge Data Customize A Interactive

More digits

24.01556...

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.

36° [20_4 i’[ﬁ ” el %
13 zi- =23-91l583 -
\\ r[z +1- ?Jll \ Z‘;_D M
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Enlarge Data Customize A Interactive

H{2F1=2)
-1y JT_J:""ksin{Lnl:—_.:#+2£D:| l";-';:'-:l—zD:l
2o (13 -50)" 2 .2;”_;*“ |
23.9168 — "1" : 7
3 i L ok {=1¥ x =7 5in E:rl:—j+k+zz|:|:ll i 1-zg)
Do (17 = 20) Z;‘:u =ik
Open code
e Fisthe setofintegers
o More information

Integral representations:
More

2 [n0.4 4

36 {2 [? T | B B 3, B

2% ~ 23.9168 3 Expj dx

r2+1-22) \ 0 (=1 +x) logix)

2
Open code
367 (2°4 r(22)) f;log® (3 ) at

24 j = 23.9168 3 ﬁ

[2+1—?} Jolcgﬂ {;}Jf

Open code

367 (274 [?“
23 =
3.4
\ {2 Fe ?}
. 1.3 _ -1 1
23.9168 3 D4T+jlx oglx") +loglx™” s
‘Iq o log(x)-x 10 g(x)

(((((((36"2 * (((2"0.4) gamma (3.4/2))) / (((gamma ((2+1-(3.4/2)))))))*1/15

Input:

204 {

1o 367 » l
{2+1-?}

Open code
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° Iix iz the gamma function
Enlarge Data Customize A Interactive
Result:
Fewer digits
More digits

1.643964863900773229341487245763046272664075464181993540278...
1.6439648639007732293414872457630462726640754641819935

Continued fraction:

Linear form
: 1
+ 1 1
L
1 1
N 1
1+
4 1
2 1
4+
2 1
” 1
1+
1 1
o 1
4+
6 1
25 1
10+
1 1
N 1
1+
l 1
= 1
7+
a 1
" 1
2+
2 1
% 1
13+
1+—
Open code -
Enlarge Data Customize A Interactive

Possible closed forms:
More

5037885107
11347211026
x rootof 26459 x% + 102420 x° — 70560 x + 5086 near x = 0.52329 =

1.6430648630007732290338385
[52 590 3?9}2.-'3
007 003

= 1.643964863900773229338603

~ 1.643964863900773236727

545

Now, we have that:
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Example (b). Let n=2 and replace ¢ by Vf/f in (1.9) to find that

r de . 2-gt (0 —g")
0 (__\/E‘ q)m n=2 Sin(‘fﬁn)
_2Ag—1)Logg

q

From the right-hand side, for g = 0.5

2(q—1) Log q
q
we obtain:

((2(0.5-1) * In (0.5))) / (0.5)

2(0.5 - 1) log(0.5)
0.5

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

Fewer digits
More digits

1.386294361119890618834464242916353136151000268720510508241...

More

2((0.5 - l}lc:g[D.Sn i 1} (-0.5)*
0.5 o
Enlarge Data Customize A Interactive
2((0.5 - 1) log(0.5n arg(0.5 - x) (-1) (0.5 - x)* x*
a =—4:;r{g—J Elng[xHEL
0.5 T [

k=1
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2((0.5 - 1) log(0.5n arg(0.5 - zg) 1
- —El—Jlng[ ]—

0.5 2 Zq
arg(0.5 - zg) & 1 .5 = 20) 55
2logizq) -2 {—J logizg) + 2
2 k
k=1
Open code
° argiz)is the complex argument
. |x] i= the floor function
. i iz the imaginary unit
° More information
Integral representation:
2((0.5 - 1) log(0.5n 051
B ey [ = at
0.5 J1

(((((2(0.5-1) * In (0.5))) / (0.5))))"(3/2)

Input:

[E (0.5 - 1}10g[D.5}]3-"2
0.5

Open code

e logixiisthe natural logarithm
Enlarge Data Customize A Interactive

Result:
Fewer digits
More digits

1.632236874939246015608836681340887681234869148017356136660...

1.6322368749392460156088366813408876812348691480173561

Continued fraction:
Linear form
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1+
1+ 1
1 1
N 1
1+
2 1
i3 1
1+
1 1
* 1
3+
1 1
o 1
1+
1 1
h 1
2+
9 1
T 1
12+
1 1
s 1
3+ T
5+ 1
B/
1 1
ki 1
3+
2 1
L |
1+=
Open code h
Enlarge Data Customize A Interactive
Possible closed forms:
More 1
2 \/E ].Clgg'llz[z} =
1.632236874030246015608836681340887681234860148017350130660
242 ¢l &
1.6322368749302460156088306681340887681234860148017356120660
(—ba(2)*?
2+2

1.632236874939246015608836681340887681234869148017356136660

sqrt((((((2(0.5-1) * In (0.5))) / (0.5))))"3)))) *Pi

Input:

‘ [2 {0.5-1) lu:mg[D.S]\]3
i
\

0.5

Open code

e lomix)isthe natural logarithm
Enlarge Data Customize A Interactive

Result:
More digits

5.12782...
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This value 5,12782 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)

More

[ 2 (0.5 - 1) log(0.5)) {® © —1f 0.5F T
( Pacalfa[FE e
\ 0.5 \ k

Enlarge Data Customize A Interactive

T g 1
¥V —1-8log?(0.5) L[z ][-1 -8log?0.5)) "
k=01

I
I (2 (0.5 - 1) log(0.5) ]3
\ 05 |

f
I [2 (0.5 - 1) logi0.5n ]3
iy
\

. s (-1F(-1-8log0.5) (-2
3 — \ - 2 Mk

7V -1-8log’05) 5 o

k=0

0.5

I
I [2 (0.5 - l}lag[D.Sn]E‘ | Uw:.s 1 I3
\ 0.5 i

Il
=

|
[*}

1073 * ((2(0.5-1) * In (0.5))) / (0.5) * (1.2619+1.2108)/2

Where 1,2619 and 1,2108 are Hausdorff dimensions

2(0.5-1)logi0.5) 1.2619 +1.2108

10°
0.5 2
e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive
More digits
1713.95...
Or:
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1073 * ((2(0.5-1) * In (0.5))) / (0.5) * 1/2*sqrt(2Pi)

2(0.5-1logi0.5) 1 r—
10° g =y2n
0.5 2
e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive
More digits
1737.46...

These results are very near to the mass of candidate glueball f;(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

(10° V27 )2(0.5 - 1) log(0.5))
0.5 %2

1
11 (-0.5)%1 (-1 +2m*2 [ 2 ]
ka2

i) il

1000y -1+2x Z‘ L

k1 =1kqo=0

ky

Enlarge Data Customize A Interactive

(10° V2 )2 (0.5 - 1) log(0.5))
0.5 2

—1f+k2 _o.5 (- *3 (_1]
w w D205 c1e2m2 5

1000y -1+2x L L

kl =1k2=|:| kz!kl
(10° V21 )2¢0.5 - 1) log(0.5) arg(2 x - x)
— ~1000 Exp[z ﬂ—”
0.5 2 \ 2
— o (D @a-xfa*(-0)
log(0.5)y x L P
k=0
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fy. 4 ; oo
is the binomial coefficient
vm
. n
° n! is the factorial function
e ldipisthe Pochhammer symbaol (rising factorial)
° argiz) is the complex argument

° |x] i= the floor function

. i iz the imaginary unit

. # is the set of real numbers
[ )

(10° V27 )2((0.5 - 1) log(0.5))
0.5 %2

— 051
—-1000+2x f st
J1

(1073 * ((2(0.5-1) * In (0.5))) / (0.5) * 1/2*sqrt(2Pi)))))*1/3

|
| 2(0.5 - 1log0.5) 1 —

3 10° = v2
\ 0.5 3 V%
e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive
More digits
12.0219...

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

2#((((1073 * ((2(0.5-1) * In (0.5))) / (0.5) * 1/2*sqrt(2Pi)))))*1/3

|

| 2(0.5-1)logi(0.5) 1 —
2 3 10° g =2

‘Iq 0.5 2
e logixiisthe natural logarithm

Enlarge Data Customize A Interactive
More digits
24,0437 ...

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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Series representations:

More

5 fj (10° ¥ 21 )2 (0.5 - 1) log(0.5)

052

2003y -1+2nr i i

Open code

Enlarge Data Customize A

k]_ =1k2=ﬂ

1
(—1J1 (0.5 (-1 + 2 )2 [ 2 ]
k2

ky

Interactive

5 fj (10* V2 1)2((0.5 - 1) log(0.5n

0.5=2

2004/ -1+2nm i

Open code

o (11%2(0.5/ -1+2m72 (-

)3

2k,

k1=1k2=ﬂ kz!kl
2 (10 v 2} 2 (0.5 - 1) log(0.5))
05 2 o
k E_kf 1
w (-1 @r-x*x {—z}k

20. 3 —Exp(z'nl

for

Open code

yeRand x < |

Integral representation:

arg(2m —x}“
——— | |logi0.51y x
o g(0.5)y x )

k=0

k!

mn

his the binomial coefficient
. m )

° n! is the factorial function
(@) is the Pochhammer symbol (rising factorial)
o AIZ(zlisthe complex argument
. |x] i= the floor function
e iistheimaginary unit
e K isthe setofreal numbers

L] More information
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| .

| (10° ¥ 27 )2 0.5 - 1) log(0.5) 051

2.3 - :20.{/-{2 J — dt
\ 05 2 hot

(1073 * ((2(0.5-1) * In (0.5))) / (0.5) * 1/2*sqrt(2Pi))))*1/15

Input:

I
2(0.5 - 1) log(0.5) 1
11,5! 107 2 ) log(0.5) : -

0.5

Open code

e lomix)isthe natural logarithm
Enlarge Data Customize A Interactive

Result:
Fewer digits
More digits

1.644350367383289964273955281658970367209362490387728453556...
1.6443503673832899642739552816589703672093624903877284

Continued fraction:

Linear form
: 1
+ . 1
"
1 1
N 1
1+
4 1
= 1
3+
4 1
g 1
1+ I
15+ 1
B+
1 1
2 1
5+ 1
5+ 1
3+ I
1+ 1
1+ T
4+ 1
1+
135+
1+ 1
1+—
Open code
Enlarge Data Customize A Interactive
Possible closed forms:
More 1
30341139
—CDt&SC{————————JJz 1.644350367383200010
4697939
I 10090 130
‘J 37810 141
= 1.6443503673832800980411
T
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1848134522«

= 1.644350367383289964532127
3530929875

3F((((1073 * ((2(0.5-1) * In (0.5))) / (0.5) * 1/2*sqrt(2Pi)))))*1/15

2(0.5-1log0.5) 1 —
315 10° B -y 2x
\ 0.5 2
e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive
More digits
4,933051...

This value 4,933051 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)

More

I N
5 15II (10° v27)2(0.5 - 1) logi0.5)
\ 05 2

1
(11 (-0.5/1 (-1 + 2 m*2 [ 2 ]
ko

o

4.75468 15y -1+2x Z“ Z“
k]_:lkg:l:l

ky

Enlarge Data Customize A Interactive

[ —
; 15|| (10% ¥ 27 )2 (0.5 - 1) log(0.5))
\ 0.5 %2

T — (-1f1%2 (051 (-1 +2m7*2 [_é}k
4.75468 15[V -1+ 2 2‘ }_‘ — i
k]_:lkE:I:l 207
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| —
[(10% ¥2x)2 (0.5 - 1) log(0.5)

315 =
\ 0.5 x2
' k k {1
ar [2 —JC]- — \f‘-'1 [—l]' [E.FT—I} X —r
4.75468 15 -exp[zﬂg—”J}lng[D.Snjx > 3
' 2 e k!

I —
3 . _
3 15II (10° ¥ 2 ) 2((0.5 - 1)log{0.5)

I|' — 051
= . = m o
4 75468 I‘Eaf y 2 f dt
\ 0.5 %2 t

w1

8*((((1073 * ((2(0.5-1) * In (0.5))) / (0.5) * 1/2*sqrt(2Pi))))*1/15

2(05-1)log0.5) 1 —
815 10° L =
\ 0.5 2
e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive
More digits
13.15480...

This result is very near 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.

More

| —
g 15|| (10° v2x)2(0.5 - 1) log(0.5)
\ 05 2

1
(=11 (=0.5/1 (-1 + 2 m*2 [ 2 ]
ko

12.679115| v -1+2x i i

k
ky=1ky=0 1

Enlarge Data Customize A Interactive
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15! (10 V2r)2((0.5 - 1) log(0.5)
\ 0.5 x2 a

ky+kg o S kg [ 1]
&= (-0.5F1 (-1 +2m) [ z}kE

126?911;;1," 1+2x L }_‘

kl lk",\—l:l kz!kl
Open code
15|J (10° V21 )2(0.5 - 1) log(0.5))
\ 0.5x2 a
' k A 1)
ar [2 _x} |—"?""_‘ [_l} [Eﬂ'—l‘} X e
12.6791 15 —exp[m{g—nﬂlug[lﬂﬁw"x 2‘ [ E}k
"-1' 2 e k!

Integral representation:

J 10° V271205 - 1) log(0.5) 051
I{II[ ”}DS 5 g }_125?9113 ﬁznj - at

Example (c). Letting n =3 and replacing ¢t by t1/3 in (1.9), we deduce that

=0 d 3nfl — 1—n1___ Z—nl_ 3-
1; :Hmn'( q }(‘ g " —g
0 (_t / sq)an n-3 Slﬂ(ﬂn}
(- —g) Tog g
- 7 ,
Example (d). Let n=4, g=a? and t=x? in (1.9) to discover the elegant
identity
e dx n & 1—ag*!
.L —2 d). 2 [—_-[1 1 —a

which was first posed as a problem by Ramanujan [6], [15, p. 326].
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We have that:

(= & 3a(l-gt (1 —g Y1 - g%
Jo (=173 a), ~ pas sin(zn)

_ 3(1—g){1 —g% Log g

— e ,

From the right-hand side of example (c):

3 —gl-g’)Logg
7 |

We obtain:

(((3(1-0.5) * (1-0.5)"2 * In (0.5))) / (((0.5)*2)))

More digits
1.03972...
More
3(1-0.5)(1 - 0.5)° log0.5 . S 05}
) 0.52 ' 2‘
Open code
Enlarge Data Customize A Interactive

3(1-0.5)(1-0.57 log(0.5)

0.57
arg(0.5 - x) B S g () e i i
—3!”\‘—

J 1.5 logix) + 1.5 L -

T

Open code

3(1-0.5)(1 - 0.5 log(0.5) arg(0.5 — 2g) 1
: - | OSSN 1Y,
0.5

2 oty

arg(0.5 — z) @ 1 (0.5 —z0) 2%
MJLDE[ZD}* 1-52‘ L

1.5 logizn) - 1.5
iz i

i
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Open code

° argizlis the complex argument

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

o More information
Integral representation:

3(1-0.5)(1- 0.5/ logi0.5) 051
- Ao :—LSJ —dt
0.5° t

1

(((-((3(1-0.5) * (1-0.5)"2 * In (0.5))) / (((0.5)*2))))))"13

Input:

BM—DEHl—&EmeMEq”

0.5
Open code
e lomix)isthe natural logarithm
Enlarge Data Customize A Interactive
Result:
Fewer digits
More digits

1.659271146945157736663855548041017181895451034554491541403 ...
1.6592711469451577366638555489410171818954510345544915

Continued fraction:
Linear form

1
1+ . 1
+
1 1
N I
1+ 1
14+ 1
2+
1 1
N 1
3+
1 1
o 1
16+ 1
8+ 1
9+ T
B+ I
2+ T
1+ 1
2+ T
5+ 1
1+ 1
1+ I
4- I
11+—
Open code
Enlarge Data Customize A Interactive
Possible closed forms:
More
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1594323 log'?(2)
8192 =
1.65927114694515773666385554894101718189545103455449154 1403

733 D 4000 3
A ~ 1.659271146945157726627
5 [gl j)DHﬂ T 48':'}

B2O0V9 408
—————— =~ 1.65927114694515773653622
1569743307

1073 * (((-(((3(1-0.5) * (1-0.5)"2 * In (0.5))) / (((0.5)"2)))N*13 * ((sqrt(((1/12)+1))))

( 3(1-0.5)(1 -0.57 log(0.5)}** | 1

10° |- — +1
0.52 Viz©
e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive
More digits
1727.02...

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

1729

More

103 3(1-0.5)(1-0.5% lng[D_E}]H Fe

0.52 12"

12 - [_ é }k [_é}k
~194620.1log "(0.5) ) B
k=0

Enlarge Data Customize A Interactive

~ K 2 13
i [_3[1 0.5)(1 - 0.5) log[':'-5}] A +1:a
0.5°
1 1k 11
2 &

k=0

® 1 (0.5

194 620. [}‘

=1
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13 1
o[ 30-05)0- 0.5/ log(0.5) arg[ﬁ - X

0.5%
— e -1F (2 N e
log?0.5) Y x ) s k!] 2k for (x = R and
k=0

13 1
] \/E+1:—19452D.Expm

|

2

Open code

° n! iz the factorial function
e laipizthe Pochhammer symbol (rizing factorial)

° argizlis the complex argument

. |x] iz the floor function
. iizthe imaginary unit
o K isthe setofreal numbers

(] More information
Integral representation:

13|1

3(1-0.5)(1- 0.5/ logi0.5) ws1 12 [13
10° |- B \(—+1=_194529.U —at] \(—
12 t 12

0.5° 1

(((((1073 * (((-(((3(1-0.5) * (1-0.5)"2 * In (0.5))) / (((0.5)"2)))))"13 *
((sqrt(((1/12)+1)))N)N*1/3

Input:

13Il

\I—+1
12

|
i( 10°

Open code

3(1-0.5)(1 - 0.5 log(0.5)
0.5°

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

Result:

More digits

11.9977...

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

2% (0”3 * (((-(((3(1-0.5) * (1-0.5)"2 * In (0.5))) / (((0.5)*2)))))"13 *
((sqrt(((1/12)+1)))N))N*1/3

Input:
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3(1-0.5)(1-0.57°%logi0.5)* [ 1
3
23’ 10 [_ = ] \{—+1

\ 12

Open code

e lomix)isthe natural logarithm

Enlarge Data Customize A Interactive
Result:
More digits

23.9955...

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
5 3’ o2 32-05a- 0.5/ logi0.5)}** | 1 ,
\ 0.5 127 *

el ok

| 13 |
115.902 i ~log"?0.5) ) i
k=0
Open code
Enlarge Data Customize A Interactive

f
3(1-0.5)(1-0.57°log0.5)\*® | 1
2 3’ 10° [- o8 ]

R 1 S5
0.52 12

(& 105k ) & ["é}k -2k
115.902 i LL T] B

=1 k=0

Open code

2 3( 10°

\

[ 3(1-0.5)(1 - 0.5) lng[D.S}]H | 1

i 1 S
0.5° 12

}]mg”msw’_i[ V(s _:1] aliloF7

k=0

'1rg[

115.902 3| - Exp[z g

Integral representation:
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2 3’| 10° [-

N
| —

051 13 13
jic g0l —U = dt} i
2 VUt \I 12

3 (1 -6.5)(1 - 0.57° 10g[D.5}]13 1

—+1 =
0.5% 12

(((CC1073 * (((-(((3(1-0.5) * (1-0.5)"2 * In (0.5))) / (((0.5)"2)))))"13 *
((sqrt((1/12)F 1)) 1/15

Input:

| 3(1-0.5)(1-0.5 log(0.5)\"* | 1

15107 |- 2 \{ — +1

\ 0.57 12
Open code

e lomix)isthe natural logarithm

Enlarge Data Customize A Interactive
Result:
Fewe; digits
More digits

1.643689929322932570735737671721391921534560670132768981141...
1.6436899293229325707357376717213919215345606701327689

Continued fraction:
Linear form

1 1
+ 1 1
+
1 1
N 1
1+
4 1
: 1
5+
1 1
N 1
10+
2 1
N 1
1+
1 1
+ 1
24
1 1
’ 1
1+
9 1
+ 1
1+
3 1
5 1
6+ 1
1
ki 1
2+
2 1
S|
4+ =
Open code -
Enlarge Data Customize A Interactive

Possible closed forms:
More
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620 mm! + 1864 —4 - 1591 »°
20w

B26837 795
———— = 1.643689929322932570793000
1580339148

x root of 810x% -4334x° +2638 x* + 1030 x - 701 near x = 0.523203 =
1.64368992032293257008728

= 1.643680902032293257 300066

. 2k
i ak{k-l};‘l___ﬁ l—a

= T
k=1 k= i

(We remember that a typical use of the production IT is the factorial definition of a number n
?L!—Hk—l-‘2~3-...-{n—]}-ﬂ.
k=1

For k=1 and n =2, we have 2!, thence k = 1*2 = 2)
Fora=0,70710678118654752440084436210485 q=0.5 andk =2

(Pi/2) * (((1-0.70710678"3) / (1-0.70710678"4)))

r 1-0.70710678%
2 1-0.70710678%

Enlarge Data Customize A Interactive
e More digits
1.3539146...
e More
(1-0.707107%) x -,

= 1.72386
(1-0.707107%) 2 k%;hzk
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Enlarge Data Customize A Interactive

(1-0.707107%) x g age
— =-0.861929 +0.861929 )’
(1-0.707107%) 2 k=1[2"‘]
k
Open code
(1-0.707107%)x & 2% (6+50k)
— =0.430964 ) —————
(1-0.707107%)2 g Bk]
k
More
(1-0.707107%)x w1
= = 0.861929 [ at
(1-0.707107%) 2 Joo 14t?
Open code
Enlarge Data Customize A Interactive

—_—

"1
= 1.72386 [ Vi1-£2 at
wifl

(1-0.707107%) x
(1-0.707107%)2

Open code

(1-0.707107%) x
(1-0.707107%)2

oo SITL{E)

[/

— 0.861929 [

il

sqrt((((2*(Pi/2) * (((1-0.70710678"3) / (1-0.70710678"4)))))))

|
I| s 1 -0.70710678°
Y 2 1-0.70710678%

Open code

Enlarge Data Customize A Interactive

Fewer digits
More digits

1.645548305823057930798219392220359525983634086850635180325...
1.6455483058230579307982193922203595259836340868506351

More

|
2(1-0.7071073 - = -
|| [ [ lllljrr ='\J|I—1+D.851929?T L[—1+D.851929?ﬂ_k[2 ]
\ (1-0.707107%)2 k= s

Open code
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Enlarge Data Customize A Interactive

k % 1
2(1-0.707107° o (=1)° (-1 +0.861929 =™ (- =
2 b 1+ 0861929 3 3k

\ (1-0.707107%)2 = k!

Open code

ki 1 k&
/[2[1—0.?0?10?3}}n i o0 (-1 (-7), (0.861929 % —zp)* z5
=y

\ (1-0.707107%)2 = k!
for not ([zoeR and —se < zp < 0))
Continued fraction:
Linear form
: 1
+
1+ 1
1 1
N 1
1+
4 1
i3 1
1+
1 1
™. 1
2+ I
7
o 1
T+ T
1+ 1
217+ T
B+ 1
4+ 1
4+ 1
1+ i
39+ 1
1+ T
04+ 1
1+
1+—=

Open code
Enlarge Data Customize A Interactive
Possible closed forms:
More 1
5 | 6926270

6343 309
T = 1.645548305823057900277
-826 +400 1 + 65 x°

~ 1.6455483058230579326073
3(-126 - 7x+37x%)

2527987315
4826297927

= 1.64554830582305793081760

3 * sqri((((2*(Pi/2) * (((1-0.70710678"3) / (1-0.70710678"4)))))))

Input interpretation:

122



|
[ 7 1-0.70710678°
3. [2x-
V' 2 1-0.70710678%

Enlarge Data Customize A Interactive

More digits

4,9366449. ..

This value 4,93664 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)

8 * sqrt(((2*(Pi/2) * (((1-0.70710678"3) / (1-0.70710678"4)))))))

|
[ 7 1-0.70710678°
B..| 2=
V' 2 1-0.70710678%

Enlarge Data Customize A Interactive

More digits

13.164386...

This result is very near 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.

More

|' (2(1-0.707107%))n ,- ot
8 | — — =8y -1+0.861929x » (-1+0.861929m) " | 2
Y (1-0.707107%)2 e k
Enlarge Data Customize A Interactive
|| [2[1—G.?D?lﬂ?3]]n : o [—l}k i—1+0.861920 II']-_'llc [_El}k
8 | — — =8y -1+0.861929r )
Y (1-0.707107%)2 e k!
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|I (2(1-0.707107%))x — & (-1F (- ; J, (0861929 7 - zg > zg°
Y (1-0.707107%)2 - k!

48 + 3272 * sqrt((((2*(P1/2) * (((1-0.70710678"3) / (1-0.70710678"4)))))))

|
5 |« 1-0.70710678°
48 +32° |2+ =
N 2 1-0.70710678%

Enlarge Data Customize A Interactive

More digits

1733.0415...

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

5 |' (2(1-0.707107%))x
48 +32° | =
\ (1-0.707107%)2

48 + 1024 *J- 1+0.861929 Z (-1+0.861929 ;™" [

b
—

k=0
Enlarge Data Customize A Interactive
5 |I (2(1-0.707107%)) x
48 +32° | — -
\V (1-0.707107%)2

, o (-1 (-1+0.861929 7% (- 1)
| * 25k
48 + 10244/ -1 +0.861920 1 Z‘

k=0

k!
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5 |' (2(1-0.707107%))x

48 + 32 =
"ql (1-0.707107%) 2
— o (-1 [‘El}'k (0.861929 7 — zg)* =z
48 + 1024
+ 'q'IZ’D Z‘ k1
k=0

((((48 + 3272 * sqre((((2*(Pi/2) * (((1-0.7071067873) / (1-
0.70710678"4))))))))"1/3

|

2 | = 1-0.70710678°
3148 +32° [ 2=
\ Y 2 1-0.70710678*

Enlarge Data Customize A Interactive

More digits

12.011659...

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

2% ((((48 + 3272 * sqrt(((2*(Pi/2) * (((1-0.7071067873) / (1-
0.70710678"4)))))))))"1/3

|
. | x 1-0.70710678°
2348 +32° | 2x-

\ Y\ 2 1-0.70710678%
Enlarge Data Customize A Interactive
More digits
24.023317...

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
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| N |I (2(1-0.707107%))x
2348 +32° | =
\ \ (1-0.707107%)2

ool X
—

| o
2348 +1024 \"I -1+0.861929 Z‘[—l +0.861929 m)™ [
k=0

Open code

Enlarge Data Customize A Interactive

; " |' (2(1-0.707107%))n
2348 + 32° | -
\ (1-0.707107%)2

- ; = (-1F (-1+0.861929 m™ (-1}
2 3|48 +1024y/-1+0.861929x '
\ 2 T

Open code

; ; |I (2(1-0.707107%))x
2 3 48 +32° | -
\ \ (1-0.707107%)2

o [—]_]-|l|c [_El}k [D.Eﬁlgggﬂ—zu}k Zﬁk

23 48+1024Y zo ¥
\ o

tor not ([ZzneR and -

k!

((((48 + 3272 * sqrt(((2*(Pi/2) * (((1-0.70710678"3) / (1-
0.70710678 4)))))))))"1/15

Input interpretation:

|
[ 7 1-0.70710678°

15 48 + 327 | 2
' V' 2 1-0.70710678*
Open code
Enlarge Data Customize A Interactive
Result:
Fewei digits
More digits

1.644071106371330028680582965350820832501744289058258860838...
1.6440711063713300286805829653508208325017442890582588

Continued fraction:
Linear form
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t 1 1
+
1 1
’ 1
1+
4 1
+ 1
3+
1 1
g 1
B6+ I
30+ T
8+ ¢
1+ 0
163+ :
2+ s
1+ I
4 I
2+ i
1+ 1
04 ————
P
T |

1+ T

1+—=

Open code aa

Enlarge Data Customize A Interactive

Possible closed forms:
More

7
10 1?3230 8
B579371

~ 1.644071106371330082785

_ 4? 2+14 e+14 e-2/m-Bn ;,-2_18 e

3930 +24256 7 - 6243 5°
3585

tan’(e m sec' (e m) = 1.6440711063713300252078
= 1.64407110637133002829041

We have that:

(vi) In the last example of this section, Ramanujan shows that if a >0,
m <1, and m + n > 0, then

[* TDlxtadx = csclnm) & (n\ (—1)F
Jo Tx 1 aini Dx"  T(nt1) 4& o\k}(a+k}'“

————
]
e

=
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We now present Ramanujan’s derivation. From (1.6) and (1.5), for x + g,
nt+1>0,

™1

I'x+al(n+1) i
g X Td 1_- n
I'x4+a+n+1) ‘Gt (A —1di

"lr”“ : ‘? ( \ — )k dt

Jo =0 \k/
& n\ (=1F
'EZ (k)x+a+A

S(HETS ()

o \K/ a+k o \a+«k)/

= 3 Y=Y, (1.11)
j=0

I
||[\{|3

provided that |x| < a, where

w Yk
is) = T” l);, s+n+1>0.
w=o \k/(a+kF"*

From left-hand side, for x =1, a=4 and n = 2, we obtain:

IMx+al(n+1)
I(x+a+n+1)

(((gamma (1+4) gamma (2+1)))) / (((gamma (1+4+2+1))))

Fl+4h 02 + 1)
rMMl+4+2+1

° Iix iz the gamma function
Enlarge Data Customize A Interactive

1
105

More digits

0.00952380952380095238005238005238005238009523800523800523809...
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(3= 1 (5-zp 2 k1 Nzgyre2dizg)

L] [es]
[1+HT2+1)  Thki=0 Zky=o s Tigt r
= 01 F I L
Ml+4+2+1) 8-z MWizg)
2k m

Open code

Enlarge Data Customize A Interactive

FA+Hr+l Z[E ki[ 1y ni¥ Sln{%ﬂ'[—j+k +22’U}}F‘j’[1—zﬂ} /
T 5

rl+d4+2+1) o) JVi—j+ k!

[Lm k [—1}J ;r‘J“"‘sm{ [—.+k+2zﬂ}}r‘”[1 z}]
k
(3 —zn)

| {— L]
= it=j+kn

Z[S ~50)" Z 2j![—j+k}!

k (=1y xi*k sm{—l:r[—j+k+22.',;,}}rm[l—z.:,}]

e fFizthe setofintegers
o More information
Integral representations:
More

[l+Hr2+1) _ fj;‘|1|11+x+_1'2—15 —IG—I?:II."].DEI:I]HI
rl+4+2+1)

Open code

rl+4Hre+1
o i il b lecgz( chg[ ]d’tgdtl

r{l +4+2+1)

Open code

rl+Hr2+1) J'll ¥ -x" +x° +log(x’) + log(x") - llcng[m;“g}‘:‘r
kv i) X
MMl+4+2+1) 3 ]

logix) — x logix)

1/ ((((((gamma (1+4) gamma (2+1)))) / (((gamma (1+4+2+1))))))))

Input:

1

M1+ 02410
M1+44241)

Open code
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Enlarge Data Customize A Interactive
Result:
105
Alternative representations:
More
1 1
M1+ M2+ 576
(144+241) 12 125411328000
24 BR3200
Open code
Enlarge Data Customize A Interactive
1 1
M2+l 204!
M1+4+241) 7!
Open code
1 1
M144)0(241) [0 05,00
M14+44241) (8,00
Integral representations:
More
1 o ];Jl I:—l—_'vr—.vrE 4% 4B +x-"':|l.l']n:| gix)dx
M4+ T241)
M{1+4+241)
Open code
Enlarge Data Customize A Interactive

1 3

+x° + log(x?®) + log(x") — log(x®)

i
—————— =exp J
M+ M241) 0 (—1 + x) log(x)
M1+44241)

Open code

1 b'log™(7 )t
MED T ((logh(2) at) [Hlog*(!)at

M14+4+241)

Open code

Iixiis the gamma function

sqrt(272) * (((((((1 / (((((((zamma (1+4) gamma (2+1)))) / (((gamma

(I+4+2+1D)))NMM)MNN)))

Input:
1
272 x ——
M+ T2+1)
[{1+34241)

Open code
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° Iix iz the gamma function
Enlarge Data Customize A Interactive

Exact result:

420y 17

Decimal approximation:

More digits

1731.704362759417430924992130509112350561823674656920582447 ...

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

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

Series representations:

More
_ (-1 z7z-xfk x* (-1
[ arg(272-x) gy 2 0k
v 272 Exp[lﬂl—zn J} r[E} X Ek:l:l Kt
M1+4)0(241) r(3)r(5)
M1+44241)
for =Tal
Open code
Enlarge Data Customize A Interactive
v 272
M14+4) 0241
14442410
1 i
ree [ 2 12 |argi2¥2-2n 2w 172 (1+{argi272-2g Y2 7)) pe ﬁ-lf':-g]kﬁz?z-%ikzuk
| }[ZE] = k=0 k!
ri3)ris)
Open code
1
27171 [ 2 ]f.s-z.;.?"E r*2)izq)
k
o NITL P 5D ]
V272 Zky =0 Zky=0 k!
M2 (e @zgf ey | oo Gosgf 0
M1+442410 k=0 ke k=0 It
Integral representations:
More
V272 Jﬂl 1-x—x2 42 439 47 Vo mixidx
|=1-x- {log{x)dx
Heds h \ 272
M1+ M{241)
M 14+4+241)

Open code
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Enlarge Data Customize A Interactive

v 272 11 -x% —x° +x% +log(x?) + log(x”) - log(x®
—epr o tlomle ) o) el }.:fxw.'E?E

[T d ErE
T{1+44241)
Open code
V272 Jﬁgmg?[ﬂﬂ
ML+ 2+l ([ z - 1

(((((sqrt(272) * (((CC((1 / (((((((zamma (1+4) gamma (2+1)))) / (((gamma
(1442 D)) 1/3

Input:

3! ~ 272 ;

{1+ [{241)

\1 M1444241)

Open code

° Iix iz the gamma function
Enlarge Data Customize A Interactive

Exact result:

223 17 ¥ 105

Decimal approximation:
More digits

12.00856879365317651556542694803024905187296464631813099747...

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

Series representations:

More
-1 272 k- 1)
are(2 72-x) M i 21k
V373 E Expn[ur[—zJT J}F[E}M’x Y2 esi T
3} miehreEsn [(3)rs)
V M1+ +241)
forixeRandx <0
Open code
Enlarge Data Customize A Interactive
V272
3 r+4)rz+1)
-\l [ 1+4+4+241)
1
F[E}[i]h‘z lalg<2?2—z|:|1-'<2mjzl,-'2+1_-'2 |arg(272-20 ¥(2 1) gos “”k':‘a]k“-z?z‘zﬂ-‘kzﬁk
3 0 . k=0 k!
\ [3)IG)

Open code
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1
2717%1 [5 lf.s-z.;.m"‘ﬂ k2 )zq)
P ————— P k
VITZ V271 2 =0 Xy =0 1

k!

3| Csrzen) 3| Coe 13-z MR Y e (5mp F TRg)
\ a2 \ Lk:ﬂ ! k=0 k!

Integral representations:
More

: V272 _ {/f _|E|1 l:—l—.vr—xE 40 48 +x-"r:|l."]n:|gn:x]:!x III 279

3 mleimiz+l)

M 1+4+4241)
Open code
Enlarge Data Customize A Interactive
| v272 B 3|I ox ['1 1-3x° -x" +x° +log(x?) + log(x") - log{x*®) © m
13; M4+l '.ql Pl 0 (-1 + x) log(x)
[{14+4+241)
Open code
| vo73 | V272 Lllcg?[rl}dt
A Ty 3| [ 1% pe¥ el
\ M14+44241) \1 [Ij lngz[r j';“-jj:' lﬂg [f j"“-

2% (((((sqrt(272) * (((CC((d / (((((((gamma (1+4) gamma (2+1)))) / (((gamma
(1442 DM 1/3

[nput:

2 |y 272 :
3

M1+ M241)
\1 M1+44+241)

Open code

° Iix iz the gamma function
Enlarge Data Customize A Interactive

Exact result:

2/3 6 3
2x 27 4/ 17 3 105
Decimal approximation:
More digits

24.01713758730635303113085389606049810374592929263626199494

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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Series representations:
More

-:-1:*‘12?2-x3*‘x-"‘{-%1k

; a2 72-x) o
5 279 3 EXP{H’T[TJ} r[B} \'f; Ek:ﬂ Y
3 rsarzsn ri3)r(5)
{1+44+241)
forixeRandx <0
Open code
Enlarge Data Customize A Interactive
: v 272
3 r144)r2+1)
{1+d+2+41)
1
1 |2 larg@72-=zg ¥ (2 m)] S22 ag@72-20 N2 M) o ‘-13‘”-5],(‘2?2-303&26‘*
23 '
r3)ro)
Open code
1
2717%1 [ ]m-zﬂ;kz rika)izg)
SETT e o0 kq
, | Y272 ; 271 By <0 Zicy0 i
I roemrEsy T “a J.krm‘ (5-z0F )iz
M{1+44241) -"1 (Zkﬂa JZF::EI k!
tol F or 0

Integral representations:
More

V272 _9 if . JEll {~1-x—x? 4a° 428 427 Jflogimydx | 279

2 3
M1+ T2+1)

M{1+4+241)
Open code
Enlarge Data Customize A Interactive
272 11-27 -2 +x® +log(x?) + log{x*) - log(x®
23—=23expj Bl glx’) - log }dx*.,'E'?E
[{144) [(241) 0 (-1 +x) log(x)
M{1444241)
Open code
; 079 v 272 Lllag?{rl}d’t
A Tmresy - <3 1 17 o4 1
{1+4+2+1) {JU 1Og2{r }dt}J] hjg {r }ﬂ”’
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(((((sqrt(272) * (((CC((1 / (((((((zamma (1+4) gamma (2+1)))) / (((gamma
(1442 D) /15

[nput'

1,' 272
T(+4)M2+1)

k‘ 14442410
Open code

. Iixiis the gamma function
Enlarge Data Customize A Interactive

Exact result:

2215 % 17 ¥ 105

Decimal approximation:
More digits

1.643986511999339301098564787220770670509947815264553524624...
1.643986511999339301098564787220770670509947815264553524624

Series representations:

More
e | (-1 272-xf x k(- 1)
arg(272-x) 20k
| 277 o Exp[m[—“ﬂﬁ} Vx e T
18 msmrzsny V r(3)ri5)
1“ 1+d4+241)
forixeRandx <0
Open code
Enlarge Data Customize A Interactive
| v 272
18 risriz+n
“1 144 4241)
1
F[E}[ ]1 Zlﬂlg-:Z'?E—zDHEnJle 12412 |arg(2 7220 {2 )] gos “1-#':‘5],.;‘2?2‘30-#30*
15 0 ? k= k!
I3
Open code
1
27171 [ 2 ]ts-z.:.r"z ri*2)izg)
EE— 271 k1
| V772 271 Tk -0 Tky=0 s

IQ [14+4)0241) 15 #r‘iki'.; (520 IFizg )
M(14+442+1) '11 [Zak_l] ]Lk:ﬂ T

for (z; £ or z

Integral representations:
More
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v 272 _ 1{/ Ll I:_—l—.vr—:vr2 42 4P +x?:ll.l']n:|g'-:x]dx IIIE'}'E
18 Taresy - ¥
14442410
Open code
Enlarge Data Customize A Interactive
272 11 -x° —x° +x% +log(x?) + log(x") - log{x®)
1 —:IEExpj g f o Ploplxs) < 1o
C(1+4)[(241) ‘-q 0 (-1 +x) log(x)
Mi1+44241)
Open code
e ?] L
Neved B V272 ['log {r}'ﬂ
13 roerEsy i 1 1741
M{1+3+241) [‘rU lugz[r }dt}-IJ 102 {r }'ﬂ-
Continued fraction:
Linear form
i 1
+
1+ 11
1+ 1
1+ 1
44 1
4+ T
3+ 1
3+ T
2+ 1
1+ T
2+ 1
1+ T
1+ 1
27+ T
1+ 1
9+ i
B+ 1
2+ I
2+ 1
S5+
2 1
S |
2+=
Open code o
Enlarge Data Customize A Interactive
Possible closed forms:
More

x| root of 5231 x% +15x° +31x% - 2700 x + 1010 near x = 0.523297 | =
1.64398651199933930132129

[43393382f"3 1.6439865119993393083573
20586197) S

2(-10+224 £ + 93 %)

T s T s T = 1.64398651199933930141302
+ e+75¢
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3% (((((sqrt(272) * (((((((X / (((((((gamma (1+4) gamma (2+1)))) / (((gamma
(1442 D) /T5

3.4V 272 -

M1+ M2+1)
\i M{1444241)

. Iixiis the gamma function
Enlarge Data Customize A Interactive

—_—

3 2215317 ¥ 105
More digits

4.931959535998017903295694361662312011529843445793660573874...

This value 4,931959 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)
265271 - Searching a dark photon with HADES)

More

—1f E7z_xf .:_%]k

I == are{272-x) [} Y
] V272 318 EXP["T[—EH J;r[awx Eps i
18 rernzsny ."l [ 15
M14+44241)
Enlarge Data Customize A Interactive
v 272
18 rasrnzen
M1+44241)
1%
1 W2 g2z 2 m)] 12412 [2rgi272-2n W2 )] ':-l]k':-allk':E?z-zD]kzD'k
F[E}[—] Zo Zi=o !
3 18] G k!
\ I35y
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1
2717%1 [ 2 ]-:S—z,:, 2 pk2)iz, )
ke

I W 272 2 Vl 71 E'.'v:l—l:l Ek':-—l:l ks!

18 r144)r2+1) 15 (- ﬁcrcm ) 520 K Rz
N Tsaeen \ (Lk_n ]Lk_n k!

iy

Integral representations:
More

ey [
| v 272 -3 1{, PJ'_:lll:—l—x—xE o4 4’ [Negixdx 'IIE?E

18 Ta4ir2+1)
M1+44241)

Open code

Enlarge Data Customize A Interactive

| V272
18 raearesy
[ 1+44+241)

315(| U‘ll-xg—x
ex
Ve

Open code

5

2 | 3 | 5 -1 g
+x° +log(x”) + log(x?) - log(x ].-,{x m
(-1 +x) log(x)

| 7T fz?z_angﬁg}Jt
dd e g T
1§ NI+)T241) -“ [lelﬂgz{rl}dtjjjllﬂg4[fl}dt

M 1+44241)

8 * (((((sqrt(272) * (((((((T / (((((((zamma (1+4) gamma (2+1)))) / (((gamma
(I+4+2+ D)) 1/15

Input:

| 4 272
i T4+4) 1241

\ M1444241)

Open code

° Iix iz the gamma function
Enlarge Data Customize A Interactive

Exact result:

g 2215317 W15

Decimal approximation:
More digits

13.15189200599471440878851820776616536407958252211642819699. ..

This result is very near 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
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can be emitted from an atom, or, alternatively, the wavenumber of the lowest-energy
photon capable of ionizing an atom from its ground state.

Series representations:
More

1f@rz-xf ¥ (3]

k!

Exp[r Fla—miz—m“ rd)vx Iy,

I(3)r5)

272 ;
M1+ 2410

M14+44241)

—1n

forixeRandx <0

Open code

Enlarge Data Customize A Interactive

w272

M1+ 02410
M1+44241)

1 =k
1 (U2 g2 T2z 2@ M 172412 [ gl272-zg W2 M) oo =1 (- 9 ]k (27229 F 2
rs| — I Xio
15 k!
8

[(3)ri5)

Open code

1
2717%1 [5 ]-:S—z.:,]kE r*2)izg)
k1

[is] [ii]
V373 V271 Xty -0 Zkey0 it

1y sz« 15 o @agF M) ) w G-sg iz
-‘q C{14+44241) (Zkﬂa k! ] k=0 L

e

for (= Forzg=0

Integral representations:
More

8, v 272 _8 1{/{“[311:—1—1—1'2 4 428 +x?:|..l']-:|g~‘.xmx 'IIE'?E

M43 2410
M{1+44241)

Open code

Enlarge Data Customize A Interactive

v 272

M{14+43 2410
M1+44241)

11 =28 — 2% + 2" +log(x?) + log(x®) - log(x")
: : - dx |y 272
EXP[L (-1 +x) log(x) X

#2158
Open code
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| Novot ‘ V272 [log’(})at
B ——— =8 -
lﬁ M1+ 2410 li Ujllﬂg_z[rl}drt} Lllﬂg4[rl}dt

M{1+4+4241)

15 # (((((sqrt(272) * (((((((1 / (((((((gamma (1+4) gamma (2+1)))) / (((gamma
(1442 D) /T5

Input:

15 |*'u' 272 ;
15

I M1+ M241)
\i M1444+241)

Open code

. Iixiis the gamma function
Enlarge Data Customize A Interactive

Exact result:

15 2915 % 17 ¥ 105

Decimal approximation:
More digits

24.65979767999008951647847180831156005764921722896830286937...

This result is very near to the values of black hole entropies 24.2477 - 24.7812

Series representations:
More

1—1]k12?2—x]kx_kl:—%]k

‘ arg(272-x)

v 272 1d EXP[!.?T[—EH J}F[E}sz‘”ﬂj ¥

B W R :
M1+ {241 “1

! L3 rs)
\1 1+4+241)

forixe Randx <0

Open code

Enlarge Data Customize A Interactive

v 272
IS rsaresny
\1 M 14+44+241)

1 -k
Lgy [ L |2 SERTZ 02 M) 124112 (g2 -2 V2] g (- 272-m 5
® Zp Lo T

3 rs)

15i

15

Open code
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1
2717%1 [2

];s-z,:, 2 rikadizy)
k1

V271 Ei <0 Ty

V272

15, M1+ M2+ :1515 Jkrm‘ 520 K iz
[1+44+241) \1 (Zk:ﬂ JZ&:{I k!

k!

Integral representations:
More
v 272 1 5 iy
15 . 15 15 ‘Ub l:—l—.vr—Jr2 4 4B 4x [Negixidx ||'2.;|,.2
M{1+4)Ti2+1)
C{14+44241)
Open code
Enlarge Data Customize A Interactive
w272
- N -
M1+ M2 +1)
M{14+44241)

i 15J exp[fl 1-3% -2 +x° +log(x®) + log(x’) - log(x®) oo @
0

-1+ x) log(x)

Open code
o NCYTl . V272 Lllng?{rl}d't
I8 it 1 b ¥
e (b'log?(;)at) 'log*(; )t

Now, we have that:

141



(1) We first want to expand (2/(1 +.,/1 + 4x))" in powers of x when n> 0.
Let 0 < p <n/2 and consider

oo 2 n
I = x""(—) dx.
L 14+ /1+4x

Setting x = y + y* and then y = z/(1 — z), we find that

™o

I=| y " {d+pP " '(1+2y) dy
Jo

r

=| z¢" Y1 —z)"" "Y1 +2)dz
Jo

_Tln—2p  Tp+ln—2p) _ al(pl(n—2p)
" T(n-p I'h—p+1) In—p+1)°

where we have employed (1.6). Hence, in the notation of (L1), o(p)=
nl(n + 2p)/T(n+ p + 1). Ramanujan thus concludes that

( 2 )’*_ o Tln+ 2k)(—x)*
1+ -

MTrax/)  ¥& Dn+k+ DK

We remember that: 0 <k <0 (fory k = 0 to 2, thence: 0+1+2 = 3)

x| <4 (1.12)

From the right hand side of (1.12) forn =2, k=3 and x = 0.25, we obtain:

2 * (((gamma (2+6) * (-0.25)"3))) / (((gamma (3+2+1) * 3!)))

2+ 6)(-0.25)

M3+2+1)=3
° Iix iz the gamma function
. n! iz the factorial function
Enlarge Data Customize A Interactive
-0.21875
2(r2+6)(-0.25°) 0.03125(8)
r3+2+1)3

o 'I'llc m"
r[EI]-L (3= =y | " l-Hln
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Enlarge Data Customize A Interactive

8-z ¥)izg)
2(r(2 + 6) (-0.25)°) 00312530 ———
r3+2+13! a o "3‘“D3‘k r'h"ﬂ'.:lﬂ,EII o (63 ,kr-:m‘ﬁ;
Zk:ﬂ k! Zk:ﬂ il
forim ¢ ZForm =0yand (zo ¢ £ orzg =01 and my

Open code

2(r(2 +6)(-0.25))
r3+2+13!

S L W)
Lo Y sm{ .ITI:—_.+|'E+ZZ|:|II:||._{-' {1-zq)
0.03125 £ (6 - %) Iig 2_.:!|:—_."+k:|!
- i =ik o L . 3]
= L k=1 smliznl:—_.+k+23|:|:l:|r':é 1-20) | x=00 {3-n ]kr-:kIIHHI y
[Zk:ﬂ (8 - 20) Z;‘:n Jt{-j+k)! 2 k!
for (im ¢ F orm = 0) and m
Integral representations:
More
2(r(2 +6) (-0.25)°) 0.03125 I'(8)
r3+2+13" e 2 at
Open code
Enlarge Data Customize A Interactive
2(r(2 +6)(-0.25)) 0.03125 ngf o
r[3+2+1}3! E‘I+1‘.“_m[—[w+3n:r+ﬁl}m:r+—5}§isdrfL tﬁ
r
L

2(r2+6)(-0.25°)  0.00520833 [ ¢ %

r3+2+1)3' odF /6
Te bl $gdt !t

L

(((CC1/ -(((2 * (((gamma (2+6) * (-0.25)"3))) / (((gamma (3+2+1) * 31)))))))))"1/3

Input:

1
3 2 [(2+6)(-0.25)3
[{3+241)=3!
Open code
° Iix iz the gamma function
° n! iz the factorial function
Enlarge Data Customize A Interactive
Result:
Fewer digits
More digits

143



1.659653066732486882001982093900316515934234961025130865451...

128 * 3 * (((((1/ ~((((2 * (((zamma (2+6) * (-0.25)"3))) / (((gamma (3+2+1) *
3DMMMN))

Input:

1
1283 1-
[(2+6)(-0.25)%
[{3+2+1)=3!

Open code

° Iix iz the gamma function
. n! iz the factorial function

Enlarge Data Customize A Interactive

Result:

More digits

1755 42857142857142857 142857142857 142857 142857142857 1428571...

Open code

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

Series representations:

{(3=np alaldl l4np)

12288 by ¥}
1283 (©) Zyg o S,
2(rz+6)(-0.25)°) I'(8) o ' S
r(3+42+1)3!
Open code
Enlarge Data Customize A Interactive
—ng L Bz 2 0% 1 T2 iz
1 Ty Wy e o | it S e
128 - 3 Lk 0 Zky=0 T
2(ri2+6)(-0.25%) Z‘ 8-z ) *)izg)
r(342+1)3! k=0 k!
for ((my ¢ Z or my = 0) and (z 0y and n
128 3 e a1
= — 12288 3 Y —(3-np)f? B-z)
2({r(2+6){-0.25)° ) k!
g e k1 =0kq=0
M{3+4241) 3!

ky (—1) ai*1 sin[—lrr[—j+k1+22.:,}}r‘j’[1—z.;.} e ;
= ’“'[1+nmf

= Jti-j +kq)!

k (=1y 7+ 5111[ mi—j+k +22.;,}}r‘4 (1 -2 }]

o :
Lé[ﬁ—zmk ¥ TSPy

i=0
for (im £ OF hy 0y and m

Integral representations:
More
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128 - 3 12288T16) = 4
- == [ e I dt
2(r(2+6)(-0.25)%) rid 0
F{3+2+1)3!
Open code
Enlarge Data Customize A Interactive
128 - 3 122880 +¢ ™ (~(o+3 0+ D)oo + =09 (ﬁfr i
2(r(2+6){-0.257%) B - e It JpE
PR el e VG 0 E i L
[{342+1)3! it
128 3 '?3 728 (}(‘
2.;rf.2+6_1<-n.25.13, B '_“ r.
M{3+2+1) 3!

((CCC128 * 3 * (((((1/ -((((2 * (((gamma (2+6) * (-0.25)"3))) / (((gamma (3+2+1) *
3D 1/3

1
| 128 3|-——m——
3 [ 9 rc2+63<-n.25.13]
\i [{3+241)3!

Open code

° Iix iz the gamma function
. n! iz the factorial function
Enlarge Data Customize A Interactive
More digits
12.0632...

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

2*(((CC128 * 3 * (((((1/ ~((((2 * (((gamma (2+6) * (-0.25)"3))) / (((gamma (3+2+1) *
3D 1/3

1
2,(128.3|-———

M{34241)-3!
Open code

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

More digits
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24.1263...

This result is very near to the value of black hole entropy 24.2477

Series representations:

{3-np Jk F':k:'-: L4 )

L]
Fe) T k!

128 3
2 |—— — 46,152+

q 2(r(2+6)(-0.25)3) I'(8)
[34241) 3!
for(im & £ orm = 0y and my

Open code

Enlarge Data Customize A Interactive

an 0 {3-np #1 .;6-5,:,;."‘2 rik1 ]-:lﬂau;lr‘kZ :'m:,;.
128 3 k=0 Lky=0 o thg!
2 | -——— =46.152 .
3 2(riz+6)(-0.25°) (8-zg K Mg
i T

M34+24+1)3! ket
forim e Zorm=0and(zg ¢ F orzp = 0y and my

| 128 x3
g | =™ . 48153

q 2(riz+6)(-0.25)°%)
M34241)3!

i =ity . (1 3 i
(=1H a1 ginl = wi-jH 42 70) | TN -2
iE—nDJkE 13—3,:,:#1 Elél:l {?I‘ i :I r'ikz],:lml:l:l
= Jrl=pH
o o
E:‘|[{:|_=|:| E‘kg:ﬂ kz!
L f i)
3 {(=1H n~ smll[ m|—j+ke42 2z )| TN 1-2g)
‘1 Z (6 — Zn}k Z .2. : !
=0 J=i+k)
for{imy ¢ £ ormg = 0y and n
Integral representations:
More
128 - 3 6y e
-——— =46.152 3 —J et dr
3| 2(r2+6)(-0.25)3) I'(8) Jo
M3+2+1)3!
Open code
Enlarge Data Customize A Interactive
128 - 3 E+e™ [—(oa +3m+6}m+—6}
23 T T = 4§.152 ¢—dt
2(246){-0.25)" 3 j&f%dt
M34241) 3!
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I 128 -3
- R
3 2(r(2+6)(-0.257%)
[{3+241)3! \

= 408,152
3| !_
6

(CCCC128 * 3 * (((((1/ -((((2 * (((gamma (2+6) * (-0.25)"3))) / (((gamma (3+2+1) *
3D /1S

Input:

| 1

11283 |-—m———
li o, [(246)(-0.25/%
M3+2+1)=3!
Open code
° Iix iz the gamma function
. n! iz the factorial function
Enlarge Data Customize A Interactive
Result:
Fewer digits
More digits

1.645478495135390047169856552579973749707300926296030834090...
1.6454784951353900471698565525799737497073009262960308

Continued fraction:
Linear form

: 1
+ . 1
+
1 1
N 1
1+
4 1
£ 1
1+
1 1
g 1
2+
1 1
o 1
2+
1 1
2 1
2+
1 1
N 1
2+
1 1
% 1
5+
6 1
i3 1
4+
1 1
i 1
4+
1 1
i3 1
5+ T
2+ =

Open code o
Enlarge Data Customize A Interactive
Possible closed forms:
More
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| 13175 209
493030 _
= 1.645478405135390080016

ha

|11432454
u 1559447
158874323
303327213

= 1.645478495135390098710

= 1.6454784951353900464032

(ii) We next wish to expand (x+ ./1+ x?)" in ascending powers of
x when n>0. Letting r+v/ 14 x? Algvf y, Ramanujan considers, for
O<p<n,

0 p—1 1
'[ il S j (1= )P~ Hy=P%(1 + 1jy) dy
0

o (x+./1+x2m 27

__al(@TG{n—p})
2P 0t in+ p} 4+ 1Y
by (1.6). In the notation of the Master Theorem,
n2°~'I'(G{n + pj)
I{n—p}+1)°
Hence, Ramanujan concludes that

I\-n _ @ 2 lr{l' "'I‘k}) (—x)*
(x+./1+x?) ; Tdin K+ DR [x|<1. (L.13)

o(p) =

From the right hand side of (1.13) forn=2,k=3 (J k=0 to 2, thence: 0+1+2 = 3)
and x = 0.25, we obtain:

2% ((((2°2 * gamma (0.5%5) * (-0.25)"3))) / ((((gamma ((-0.5*+1)) * 31))))

22 (1(0.5 » 5) (-0.25)%}
[(—0.5 + 1)x 3!

° Iix iz the gamma function
. n! is the factorial function

148



Enlarge Data Customize A Interactive
Result:

-0.015625

Series representations:

2 (22 (1(0.5 % 5){-0.25)%)) 0.1251(2.5)
ri-0.5+1)3!

k)
[(0.5) Z:]:n {3-ng I M%) 14mp)

k!

for(im ¢ £ orm = 0) and ng
Open code
Enlarge Data Customize A Interactive

2.5z I¥zg)
2(2* (0.5 - 5)(-0.25/)) _ 012550 —
-05+1H 3N (3-np * %N 14n0) r“"’11+n e k)
o ]ZH R ot
for ((mo ¢ Z ormg = 0)and (zg ¢ £ orzg > 0) and mg

2 (2% (r0.5 - 5)(-0.25)%))
r(-0.5 + 1) 3! N

0.125 T, (0.5 - z) Th g

'i—l:"':.l'l'_’:"'kSIﬂ{z =i +k+Ez|:|'I'|F”|:1—z|:|J

(-]t

1 : i
Z 25 _z L Z {(=1H n~ 5|n{5nl:—_;+k+23|:|:|]r':.-:'n:1—z|:|:l ZM (311 Jkl"‘k:'-:l-l-u:lc:l
k=0 oF 2o =ikt k=0 k!

for ((myp & £ ormg = 0) and »

Integral representations:

More

2 (22 (r(0.5  5)(-0.25)}) 0.1251(2.5)
(0.5 + 1) 31 I{0.5) e B at

Open code

Enlarge Data Customize A Interactive

2 (22 (r(0.5 - 5)(-0.25)%)) 0.125 5&
ri-0.5+1)3! B+e™ (- [Lx+3m,+ﬁl}m,+ 5}?% L e

2(2°(r©.5 - 5)(-0.25°))  0.0208333

r-0.5+1)3! Rk tﬂs

L/7-((((2* ((((2°2 * ((gamma (0.5%5)) * (-0.25)"3))) / ((( ((gamma ((-0.5+1)) *
GHN)
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Input:

1

22 |ro.5:5)(-0.25)%)

{=0.5+1)3!
Open code
° Iix iz the gamma function
. n! iz the factorial function
Enlarge Data Customize A Interactive
Result:
b4
64 = §°

The value 8 is linked to the "Ramanujan function" (an elliptic modular function that
satisfies the need for "conformal symmetry") when the Ramanujan function is
generalized, indeed, 24 is replaced by 8 (8 + 2 = 10) for fermionic strings

Series representations:

,:3_“0;,# l":k]-: l4np )

[+a]
1 8I(0.5) ¥y, 7
2(22(ro.s 50257 r(2.5)
[(-0.541)3!
for (i Zorm =0)and n
Open code
Enlarge Data Customize A Interactive
8 E\A;. Zw {3-ng #1 0.5-zq fez ik :'.;1+.|;D;|r‘:k2 Nzg)
1 k=0 Sk =0 kq kot
222 (rps s)-0253) Z‘w 2.5 -2 ¥izg)
[{-0.541)3! k=0 k!
for ((m ¢ £ orm = 0) and (zg ¢ £ or zp > 0) and n
1
2(22(ros s)-025%)
[(-0.541)3!
kq -1y a1 sinl:%:r-:—_f#:l +E':,|:|:l'|l":-';:'-:1—;|:|] fe)
':E—JID:'kE 12.5—3[.}""1 Eizp TR - r'*2)14ng)
- L ey

B3f w0

Zw‘l
k=00

oyt |
ror (ir . I Hy Uy and m

k!

05—z }k Zk 'i—l}‘":.-T_-':+k5i11l:é.-‘rl:—_.;+k+2.z|:|:l:|l—':-':]'il—3|:|:'
=T i = k)

Integral representations:
More
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1 8r0.5) e
E = ( et at
0

2(22{rp.5 - 5)(-0.258°)) ri2.sy .
[(-0.5+1)3!
Enlarge Data Customize A Interactive
1 8[5+.t“_ﬂ'l [—[w+3m+5'|-m+—5'ﬂ (}( Pr i
2(22(ros s)-025%) ¢i ai J 25
¥os L
[(-0.5+1)3! Lt
1 48 (i e i
— = ' [
2(22{rp.5 - 5)1-0.25°)) - ¢ J §2s
- $asdty
[i-0.5+1)3! e

27 * (((((1 /-(((2* ((((2"2 * ((gamma (0.5%5)) * (-0.25)"3))) / ((( ((gamma ((-0.5+1))
S ECIMM))

27 :
9 22 [ro.5+5)(-0.25)% )
[{-0.541)=3!
° Iix iz the gamma function
. n! iz the factorial function
Enlarge Data Customize A Interactive
1728

This result is very near to the mass of candidate glueball fy(1710) meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross—
Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number
1729

(3-np 1"" [':""']-: L4ng )

27 216 I(0.5) I, A
2(22 (o5 5i-025°) r(2.5)
r(-0.5+1)3!
Enlarge Data Customize A Interactive
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{3-np Jkl 0.5 -z sz ik :'n:1+.|:|:|:|r':k2:'.;zﬂ;|

216 v o9
_ 27 _ Ekl:ﬂzki:ﬂ kl!kﬂ!
2(2? {rio.s - 5)¢-0.25°)) ZM 2529 r¥izg)
[{-0.5+1)3! k=0 k!
forim e Zorm =0)and (zg ¢ F orzp > 0) and »
27 & 1
- =216 3 5 — 3-no)2 2.5 -20)"
2(22{rps  5-0.253)) kot
- - - k]_:ﬂkz:ﬂ
[{-0.54+1)3!

ky (—1) ai*1 sin{—l mi—j+kq+ Ez,;,}} ri1 —z;) o
2 r*2)1 4 ng) JI,.“f

= =i+ ko
o 5 k (=1 ot sin[l}T[—j+k+25’n}}r‘”[1—z,;,}
> 0.5 -50) )’ == or
E i=0 __i'. [___I +K)!
for (imy ¢ Z ormg = 0) and m
Integral representations:
More
27 216 0.5 o
= - j et at
2(22 {rip.5 - 5)¢-0.25)7)) r2.5 .Jo
I(-0.5+1)3"
Open code
Enlarge Data Customize A Interactive
27 215[5_'_‘,—00 [—[w+3w+6}w+—5}}§ fr i
2(22frp5 s)-0.253)) ol Tl
ﬂE'rn.s L
I(-0.5+1)3! i
27 1296 T
_ - 5([;— dt
2(22 (ro.5 - 5)(-0.25)%)) vt o gRE
05 L
{-0.5+1) 3! L

(CCC27* (@ /-(@2* (4 * ((gamma (2.5)) * (-0.25)"3))) / ((( ((gamma ((0.5)) *
3D 1/3

Input:

1
27 |-
3 4(r2.5)(-0.25%)
' r0.5)-3!

Open code

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

Result:
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12

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

27 (27 * (CCCC1 /(2™ ((((4 * ((gamma (2.5)) * (-0.25)"3))) / ((( ((gamma ((0.5))
*3DMMMMNN)*1/3

1
2 |1 27]-
3 g 4{rz.5)-0.25%)
\\ [0.5)-3!
° Iix iz the gamma function
. n! iz the factorial function
Enlarge Data Customize A Interactive
24

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.

{3-np ¥ rik)y l4ng )

: 27 152 r0s ¥, T
3 p(a(resiozs?®) \ r2.5)
\ r(0.5) 3!
Enlarge Data Customize A Interactive
B B {2-ng 1 0.5-zg 2 ik ]':1+J!|:|]r:k2 ]-:zD]
' 27 Lky =0 Ly =0 kqtho!
2.4 A 2

2(4(rz.5)(-0.25°)) 3 o (2.5 -2 TRz

2
‘\ [Mo.5) 3! ] “1 L::D k!

153



2 |_ 27 =12 i i i[S—rri.;.]ﬁkE [ES—ZD}kl
3 2({4(r2.5)-0.257)) ) kot '
| k]_:ﬂkz:ﬂ

o.sp 3!

k1 (—1¥ 7= ginl) pi—i Vi
1 (1Y = Sll‘l[zﬂ'[ ,.+k1+22.'.;,}}r (1-2zp) k) /
TR P21 +ng) |/
V=i +k !
k(17 7% sin(2 mi—j +k +2.50)) 171 - 50)
= (13

[
LE[D'S ~z0) 3, it—j + k)

j=0
|
i

i=0

for ((m orm = 0) an

Integral representations:
More
I
27 r0.5y o
2!- :2.3—] T3 at
3 z2(a{rz.5-0.258°)) \ Ti2.5) Jo
"‘ r0.5)3!
Open code
Enlarge Data Customize A Interactive
27 |5+.|:“_N[—[m+3m+|5}m+—|5} - gt
2 |- = 5{) — dt
8l z(a(rzsy-0253) 3 - o 23
\ : : $ 55 dt L
rio.5)3! \ P
27 B o
2 |- =1 S(E\ — dt
3| 2(4(rz.51-0.257°)) | g 29
\ \ $ o5 dt ]
r0.5)3! L

(CCC27* (@ /-(@* (4 * ((gamma (2.5)) * (-0.25)"3))) / ((( ((gamma ((0.5)) *
3D /15

[nput:

1
| 27 -
15 4(rz.5)(-0.25°%)
‘\1 [o.5)-3!
Open code
° Iix iz the gamma function
. n! iz the factorial function
Enlarge Data Customize A Interactive
Result:
Fewer digits
More digits

1.643751829517225762308497936230979517383492589945475200411...
1.6437518295172257623084979362309795173834925899454752

Continued fraction:
Linear form
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1+
1+ 1
1 1
N 1
1+ T
4+ I
5+ I
2+ ;
20+
1 1
N 1
B+ 1
1+ 1
1+ T
9+ .
1+
1 1
i 1
2+ 1
1+ 1
9+
2 1
% 1
1+
1 1

S |

1+=

Open code aan

Enlarge Data Customize A Interactive

Possible closed forms:
More

2253 ~ 1.6437518205172257623084979362309795173834925899454752004 1 1

3139915 o
4 | ————— = 1.64375182951722583645
18593681

a 20 .. .9 1as

ed Ze a1 4 787 cosBiem)

. = 1.6437518205172257653822
sin”?(e m)
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(i) Let a >0 and let x be the unique positive solution to the equation
Log x = —ax. For each po mtive number n, we want to expand x" in

aecandine nniwearc nf a Fettin
b ' L D% llb FV" Wl Wl bl Wil l.

Ramanujan finds that

C:
-::
=

!

||
o
t-—1
0
oG
Kol
E
E’

S '/ Logx\P™' 1-Logx
Jo Jo\" X %
es]
= wP= L1 Ll Yo op) g
¥ 1L 'I_J")'C i
o O
__I(p)
(n—p)""
Thus, in the notation of the Master Theorem, ¢(p) = n(n + p)? L. Therefore,
Ramanujan concludes that
., o B H=a) o
em, Y : : (1.14)
K=0 k!

Using Stirling’s formula (16), one can show that the infinite series in (1.14)
converges for 0 <a < l/e.

From (1.14) forn=2,p=1.5, k=3 ()_ k=0to 2, thence: 0+1+2 =3) and a=0.25,
we obtain:

2% ((((2+3)"2 * (-0.25)"3))) / ((BH))

2 + 3 (-0.25)°
31

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

More digits

-0.13020833333333333333333333333333333333333333333333333333...

2((2 + 3 (-0.25)% 0.78125
3 0 ':3—.l!ﬂ]k r‘:k]-:lmn]
Lk:ﬂ k!
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e fFizthe setofintegers
o More information

Enlarge Data Customize A Interactive

Integral representations:

2((2 + 3% (-0.25)°) 0.78125
31 Rt Rat
Open code
2((2 + 37 (-0.25)%) 0.78125
31 T
[og?(?)at
Open code
2((2 + 3 (-0.25)%) 0.78125
31 (w43 w -1
Jret e ars 3, [+ !

/(@ * ((((2+3)72 * (-0.25)"3))) / ((BH))))

Input:

2 24312 -0.25,

3!
Open code
. n! iz the factorial function
Enlarge Data Customize A Interactive
Result:
-7.08

Series representation:

|
1 IEEEIB—HD}“ )1 + ng) : |
—_— = —]. o1 ({ry £ ar Hg Uy and mg
2{z+3? (-0.25:%) k!
{2435 ( ) jon
3!
Open code
e £isthe setofintegers
o More information
Enlarge Data Customize A Interactive

Integral representations:
1

2(i2+3% (-0.25)%)
3!

T Jwe* 2 dt
0

Open code

1 1. 471
——— - =-1.28 | log’[ ] at
2(2+3)? (-0.25%) i t

3!

157



l "o - .3 l"‘:': [— l}k
— :—l.EEI et dt—l.EBL
2(2437% (-0.25)%) S 4 +kyk
f k=0

(CCCGT /(2 * (((2+3)72 * (-0.25)73)) / (GO 1/4

1
24 243 (-0.25)%
\ 2 a

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

More digits

1.66472...

127 (1 /(@ * (((2+3)72 * (-0.25)73))) 7 ((BHIMI)4

4
1 1
2 9 24332 0,253

3!

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

1739.46175488

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

4

1.1 4
1 1 — [B—HD}k rl'k'l[l+i‘i|:|]'
—|-———— | = 1.34218
2 [ 224372 (-0.255%) ] LZ‘ k!

=0
3!

e Fisthe setofintegers
[ )
Enlarge Data Customize A Interactive
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4

1 1 o <4
k] S R =1.34218” Vo rgdr]
2| z{z+3?(-0.2573) Jo

3!

4
1 1 1 g1y
o BB P 1.34213“ log [—Jdt}
2| 22432 (0257 Jo t

3t

4
El
l l "o -u.l-‘ [—l}k
—|-————— | =1.34218 [ e rUnL
2| 2z2(2+32(-0.253) J1 4+ k) k!
— k=0

(CCCCL/Z 7 (CCCGT /(2 * ((((243)72 * (-0.25)73))) / ((BGDINN)4)))"1/3

4
1 1
2| 4 (243 (-0.25°

3!

\

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

More digits

12.0265...

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

2% (A2 (17 @ * ((@@+3)72 * (-0.25)3))) /- (GHIMN)H)MN)"*1/3

4
1 1
24 2| 2437 (-0.25%
R

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

24.0529...

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
) 4
1 1 & 3 -ng (1 +ng)
2 | |-————| =2206145 | = —
2| zz+3?-0.257°) '1\ k!

i 0

3t

e Fisthe setofintegers
[ ]

Enlarge Data Customize A Interactive

4

|

1 | [eow g sa

2 | l-———— | —2.20614 3|U lugB[—]er
3 2| 2(2+32(-02573) \ Lo t

1\ 3t

4
1 1 e \4
g | :2.2&514{{[[ e ¢ at)
2| z=+3?-0257°) Jo

i at

4
1 1 0 (_1)
2 |=|l-———— | =2.206143 J f"ﬁdnl
3 2 22432 -02578) \\ 1 4 +kyk!

1\ ]

(CCCCL/Z 7 (CCCGT /(2 * ((((243)72 * (-0.25)73)) 7 ((GHI) ) /TS

| 4
| 1 1
2| 4 2437 (-0.25)°

‘i 3!

1
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Enlarge Data Customize A Interactive
Result:

Fewer digits

More digits

1.644476451846641691123087091643855753545941459749245056360...
1.6444764518466416911230870916438557535459414597492450

Continued fraction:

Linear form
: 1
T 1 1
L
1 1
N 1
1+
4 1
i 1
2+
1 1
N 1
14+
1 1
i 1
2+
1 l
i 1
54
3 1
N 1
1+
l l
= 1
8+
5 1
T 1
2+
a 1
i 1
1+
E l
i 1
28+—=
Open code
Enlarge Data Customize A Interactive
Possible closed forms:
5 12 328915
—-ntan_l[————————r = 1.64447645184606416925504
5 1059199
2054311015
ﬂ-z 1.64447645184664169114 1074
5643888528

x root of 623 x%+660x° -3072x% +1825x - 255 near x = 0.523453 =

1.64447645184664169140032

n! is the factorial function

8 (((CC1/2 * ((((CT /(2 * ((((2+3)"2 * (-0.25)73))) / ((BHII) ) 1/T5

Input:

I 2 I

8,

4
1 1
12| 5 {2432 (-0.25)

3!

-

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

More digits

13.1558...

This result is very near 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.

4
T 4

1 1 = 3 _ng)* TN + ng)

8 |- |[-————| =sa1sss115|} 0 T
14 2| 2@+ -0.258%) '\ k!

5
\ ol it i B 2
3!

e Fisthe setofintegers
[ ]

Enlarge Data Customize A Interactive
= |
1 1 [ 1 qpl 4
B |- |-———— | =8.1585115 [[ log [—]dt]
13 2| 3{z+32 (-0.253) \ Lo t

\ 3!

4
l l II o 4
B leslee——— = =3.153511§(U e ¢ at)
18 2| z2(iz+3? (-0.25°) Jo
\ 3!
& 4
: i o0 LS
8 |=-|l-————+ =s.15351lgj arey
‘."-:2 22437 (-0.25)%) \ @ +kk!
3!
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From:

0 1 r—1 _
f a"_lx"da=J‘ (_Logx) x”l—l;qg—xdx

0 0 X X

= f YL+ y)e YD) gy

0

__nI{p)
(n—p)+t

nl'(p)

pt+l*

(n—p)

From the right hand side, we obtain, forn=2,p=1.5:

2 * (((gamma (1.5))) / (((2-1.5)*2.5)))

Input:

ril.5;
(2= 1.5

Open code
Enlarge Data Customize A Interactive
Result:
Mort:‘ digits
10.0265. ..
Series representations:

21(1.5) & (1.5 -z Mzg)
- -11.3137 ) °k1 2 for 7 ol
(2 -1.5) ¥in .
Open code
Enlarge Data Customize A Interactive

2I(l.5) 11.3137 x
2 - 1.5}2'5 - - (1) n—iHegin[ L :rl:—_.:+k+23|:|:|'|l":-'::'-:1—z|:|:l

L (1.5 — zg ) }_‘k I:E., —
L] =0 FH=i+e)t

Open code
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Integral representations:
More
2T(1.5)

Wtk i LAY 11.313?1“}4 (95 gt
(2 - 1.5 o

Open code

2T(1.5)

"1 1
o B 11.313?! lcg':"s[—]dt
(2 - 1,527 0 t

Open code

10.5-1 5 x4yl S
ﬂ e 11.313?‘“,‘3 (=1+x) log(x) dx
b oy

Open code

1/ ((2 * (((gamma (1.5))) / (((2-1.5)"2.5))))))

Input:
1
1.5
2x o o2E
(2-1.5""

Open code

Enlarge Data Customize A Interactive

Result:
More digits

0.0997356...

Series representations:
1 0.08BB3883

2 [(1.5)
(2-1.525

2‘ 53 r"k:'@g
k=|:l

Open code

Enlarge Data Customize A Interactive

0.0883883 3j°, (1.5 -zp)* Tf g

(=13 gtk sirll:;— n|~j+k+22g)| T 1-2g)

1

2 [{1.5) T
(2-1.5°5

Open code
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e Fisthe setofintegers
[ ]

More
1 0.0B838R3
2015  [o - 0.5
2-1.5725 Jj et
1 0.0BB3883
ars g1 5[ 1)
(2-1.525 b log” [r,dt
105 -15x+x'°
- = 0.08B83883 exp|- f dx
2115 Jooo (=1 +x) logix)
2-1.525

((((Cexp(((((1 / ((Z * ((gamma (1.5))) / (((2-1.5)"2.5)NN))))))
Xp r(1.5)
2 f.z-i.sméj

Enlarge Data Customize A Interactive

° Iixiis the gamma function

More digits

1.10488...
This value is very near to the Cosmological constant 1,1056

((((Cexp(((((1 / ((Z * ((gamma (1.5))) / (((2-1.5)"2.5)NDI)"S
=XP (1.5
: 2-1.525

Enlarge Data Customize A Interactive

° Iix iz the gamma function

More digits
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1.64654 ...

(24%4) + 1073 * (((((exp(((((1 / (((2 * (((gamma (1.5))) / (((2-1.5)"2.5)))NN)"S

3 ] 1
244 + 107 exp
1.3}
(2-1.525
Open code
° Iix iz the gamma function
Enlarge Data Customize A Interactive
More digits
174254 .

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

0.0B83883

1
3___5 _ 5
24 . 4+ 107 exp e 06 + 1000 exp

_2raa) ~0  (1.5-z9F M*)izq)
{z-15°22 Lk:ﬂ k!

Open code

Enlarge Data Customize A Interactive

1
24 x4+ 107 exp®’| ——— |=
2171.5)
(2-1.572°
(=19 m=i ¥ sin L 1 (<j e+ 20 )| FN1-29)
0.0883883 55, (1.5 -2 555 —— sin{ 7 7 (-j+k+2 20 )| i1z

5 Jt=jHe)
8112 + 125 exp
i
Open code
e fFizthe setofintegers
[ )
More
.ol 1 [ 0.0883883

24 4 +10 EXp m =95+IDDDEXP #

2-15725 f;'log™ [?j‘”
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2T41.3)

24 . 4+10° Exp5[
2-1.52-5

5| D.0883883
=96+ 1000 exp

J;.uf—f tD.E At

2TY1.3)

1
24 . 4 +10° exp5[ ]:
(2-1.512-5

; 10.5 ~1.5% 42
96 + 1000 exp®|0.0883883 exp| - f dx
Joo (-1 +x)logix)

(((C(((24*4) + 1073 * (((((exp(((((1 / (((2 * (((gamma (1.5))) / (((2-
L3Y2.5))MMMN)*35)))))"1/3

|
3 244 +10° Exps[—]

[71.5)
\\ 2-1.5125
° Iix iz the gamma function
Enlarge Data Customize A Interactive
More digits
12.0336...

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

2% (((4*4) + 1073 * (((((exp(((((1 /(2 * ((gamma (1.5))) / (((2-
L3Y2.5))MMMN)*35)))))"1/3

1
2 4| 244 + 10° Exps[—]

E [{1.5)

(2-1.5°5

° Iix iz the gamma function
Enlarge Data Customize A Interactive

More digits

24.0671...
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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.

Series representations:

0.0BB38E3

24024 4+10% exp’| ——— | =4 | 12 + 125 exp®
: _2M1.5) 3 =0 (152 18 zg)
\1 2-1.57%% \1 Lk:ﬂ k!

Open code

Enlarge Data Customize A Interactive

_ 3 5 _ 5
2 3 24 4 + 107 exp ame | = 4112 + 125 exp

\ (2-1.525
-1¥ :r_-':'*"':sim: % m{—i+e+2 2 )| TN 1-2g)
=i+

0.0883883 7 (1.5 - z)* ¥y

s
(1/3)
Open code
e fFizthe setofintegers
o More information
Integral representations:
More
. g7 i .| 0.0883883
2424 4+10° exp T =43 12+135exp R T
\ 2-1575 f'log” [?Mt
Open code
. T | |I - 0.0883883
23] 24x4+ 10" exp’ | —— | =43 12+ 1205 exp” | —————
i 2I{1.5) JDWP_E e
2
\i (2-1.512-3

Open code
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1
2 4| 24 4 +10° exp5[ ] 2

2015
"5 @2-1522
| 1.5
| 5 105 -15x+x
4312+ 125exp”|0.0883883 exp —j dx
\ o (-1+x)]logx)

(((C(((24*4) + 1073 * (((((exp(((((1 / (((2 * (((gamma (1.5))) / (((2-
L3Y 2.5 M) 1/15

[nput:

1
15 244+ 10? Exps[—]

\‘ [{1.5)

(2-1.525
Open code

° Iix iz the gamma function
Enlarge Data Customize A Interactive

Result:
Fewer digits
More digits

1.644670481725964714423453317418339633540423803778787898949....
1.6446704817259647144234533174183396335404238037787878

Continued fraction:

Linear form
: 1
- . 1
3
1 1
N 1
1+
4 1
= 1
2+
1 1
. 1
1+
2 1
i 1
50+
2 1
i 1
2+
1
9+ 1
1+ I
21+ 1
1+
1 1
" 1
1+
1 1
T 1
1+ I
1+—

Open code o
Enlarge Data Customize A Interactive
Possible closed forms:
More
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—
77 | 2697
10 ﬂ 5758430
311573057

505156074
[MQHPMFM
7161955

1~ 1.64467048172596463577

= 1.644670481725964714455117
= 1.644670481725964725705

i

Now, we have that:
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(1iv) Consider the trinomial equation
agx” +x1=1, (1.15)

where a > 0 and 0 < q < p. We shall find an expansion for x" in nonnegative
powers of a, where n is any positive real number and x is a particular root

~af (1 18 Parmarniiian r'ln-#-x atare o B P R | |8 PN B laAanl
vi L. I.J; L\GI.I.J.ICLIIUJGIIB QeTivaiion la Ull\pll‘r Plbabllbﬁu Ill. I.I_aj.u"v B UUUh

[20, pp. 194, 195].
Choose r so that 0 < pr <n. Making the substitutions a = (1 — y)/(gv*9)
and x = y'"9, we find that

1
=1 —ITJ‘ Ivllu—prl.'q(l & y}r- 1 dy
4 Jo

_ alO({n— pri/q)
gt ({n—prifg+r+1)

by (1.6). Thus, in the notation of the Master Theorem,
ng” 'T({n+pri/q)
T(n+prifa—r+1)
Hence, Ramanujan concludes that
oot @ _Tln+pky/g)(—qa)f

g =0 U({n + pk} /g — k + 1)k!’

The expansion (1.16) is actually valid for all real numbers n, p, and ¢, and for
complex a with

plr) =

(1.16)

lal < |p| #4|p—q|® *A. (L17)

From the (1.16) for k=3, (). k=0to 2, thence: 0+1+2=3) a=0.25+i,n=2.5,p=
1.5, q= 0.5, we obtain:

(2.5/0.5) * (((gamma (2.5+1.5*%3)/0.5))) (((-0.5 * (0.25+1))9"3))) / (((gamma
(2.5+1.5*3)/(0.5-3+1))) * 3!)))
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(2.5/0.5) * (((gamma (((2.5+1.5%3)/0.5))) ((((-0.5 *(0.25+1)))*3)))) / (((gzamma
(((2.5+1.5%3)/(0.5-3+1))) * 31)))

25 T(*577)(-05(0.25 +i)’

0.5 r[25+L53} 1
0.5-3+1 ’
. Iix iz the gamma function
. n! iz the factorial function
. i iz the imaginary unit
Enlarge Data Customize A Interactive
More digits

~0.01506... x 10° -
9.97411... % 107

r =1.34445x 10" D, @=-132.109°

(1.34445x10710)1/48

48II 10
Y 1.34445 10

Enlarge Data Customize A Interactive

Fewer digits
More digits

1.625501227680958954072687786420615864101641444309902576214...

27*4 4+ 10"3 * (1.34445%x10"10)"1/48

97.4+10° Y 1.34445 . 10%°

Enlarge Data Customize A Interactive

Fewer digits
More digits

1733.591227680958954072687786420615864191641444309902576214. ..

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

(((2Q7*4 + 1073 * (1.34445x 107 10)*1/48)))*1/3

|
| 48/
\ffz? 44+10° ¥ 1.34445 . 10"

Enlarge Data Customize A Interactive
More digits

12.01293...

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

2% (((27*4 + 1073 * (1.34445%1010)"1/48))))*1/3

.'
| 48/
zif 274 +10° v 1.34445 . 10%°

Enlarge Data Customize A Interactive

More digits

24.02586...

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 + 1073 * (1.34445%10°10)*1/48)) /15

|
[ 48
N 274 +10° 'V 1.34445 - 10'°

Enlarge Data Customize A Interactive

Fewer digits
More digits

1.644105870490292568029743586599771805811621260174606746168...
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1.6441058704902925680297435865997718058116212601746067

Continued fraction:
° Linear form

1+

1+ 1
1 1
N 1
1+
4 1
> 1
3+
1 l
. 1
b+
1 1
i 1
3+ 1
1+ 1
1+ T
2+ 1
11+

Open code

Enlarge Data Customize A Interactive
Possible closed forms:
More

965510 961
1844918990
2 22_-'9
81 ¢ 118/< 10 g‘*“':'-"';'[z} 19 g?B,-'P[B}
x rootof 537x -70866x% +98319x-32122 near x=0.523335 =
1.644105870490292568030054

~ 1.644105870490292568054366

= 1.6441058704902925617243

Conclusion

Note that 1.644... * 3 * 2.4739 = 12.20...
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This result is very near to the value of black hole entropy 12,1904

1.64417732421... * 3 =4.9325

This value 4,9325 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)

1.64417732421... * 8 =13.1534

This result is very near 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.

1.64417732421 * 4 = 6,57670929684

This result is practically equal to the value of reduced Planck constant 6,582 * 107
eV *s

We have calculated the mean of some value obtained from the develop of various
expression concerning the Ramanujan’s Master Theorem. We have that:

(((1.6437518+1.6436362+1.64255716+1.6437439+1.6437518+1.643762+1.6435346
+1.6439648+1.64435+1.643689+1.6455483+1.6440711+1.6439865+1.6454784+1.6
437518+1.644476+1.64654+1.64467+1.6441058)/19

1
1_9 i(1.6437518 + 1.6436362 + 1.64255716 + 1.6437439 +

1.6437518 + 1.643762 + 1.6435346 + 1.6439648 + 1.64435 +
1.643689 + 1.6455483 + 1.6440711 + 1.6439865 + 1.6454784 +
1.6437518 + 1.644476 + 1.64654 + 1.64467 + 1.6441058)

Enlarge Data Customize A Interactive

More digits

1.644177324210526315789473684210526315789473684210526315789...
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(1.644177324210526315789473684210526315789473684210526315789)*(1.64417
7324210526315789473684210526315789473684210526315789)*1/10 * 10"3

Where 10 is the number of dimension in superstring theory

1.644177324210526315789473684210526315789473684210526315780
111::1. 1.644177324210526315789473684210526315789473684210526315789 - 10°

Enlarge Data Customize A Interactive

More digits

1727.999130994810619280732226209076542214166425613251811791...

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

° Linear form

1727 +
1 1
N 1
1149+ 1
1+
9 1
i 1
1+
6 1
N 1
3+
l 1
o 1
1+ 1
10+ 1
T+ I
27+ 1
2+
1 1
o 1
1+ T
1+ 1
1+ I
85+ —=
Enlarge Data Customize A Interactive
° More
12 hz[ 25':'2151?} 1727.9991300948106193024
CSC —_— | = B Sll2ay
g 176810 128
3271a" 3357 332 1241~«x _
36 - : - 3— - = 1727.900130994810619274525
Fin
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2386 ¢ ¢! — 1208 — 2564 ¢ + 17709 ¢°
32e

= 1727.9991309948106192888883

(1727.999130994810619280732226209076542214166425613251811791)*1/15

Input interpretation:

a?1?2?99913D99481D51928D?322252D9D?5542214155425513251811?91

Open code

Enlarge Data Customize A Interactive
Result:
More digits

1.643751774408074320610945548901558761872673089048354669035...

Continued fraction:
Linear form

1+

1+ 1
1+

1+ 1
4 1
£ 1
5+
24

21+ 1

Q0+ 1

Open code

Enlarge Data Customize A Interactive
Possible closed forms:
More

x| root of 5116 x° - 68467 x° + 9768 x + 12900 near x = 0.523222 =

1.64375177440807432060614
1249531640 ~

2388146119
1
Eg[—lﬂ?f”—EESN—]EDlﬂgm}+205810ﬂ2ﬂﬁ—255tﬂn_Hnﬂt

= 1.6437517744080743296021 1 1

1.64375177440807432920872

(1.643751774408074329610945548901558761872673089048354669035)*(2388146
119) / (1249531640)
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Input interpretation:
1.643751774408074329610945548901558761872673089048354669035
2388146119

1249531 640

Open code

Enlarge Data Customize A Interactive

Result:
More digits

3.141592653589703238468060234576838042803136549440692519151...

Open code

Continued fraction:
Linear form

3 1
. 7 1
. 1
15+ ;
1+ :
292+ :
1+
1 1
N 1
1+
7 1
’ 1
1+
3 1
g 1
1+ :
14+ :
2+
1 1
% 1
1+
T I
5 1
S —
2 1
L
2+ T
1+—=
Open code aa
Enlarge Data Customize A Interactive

Possible closed forms:
More

7= 3.14159265358979323846264 33
logiGge) = 3.1415926535897932384626453

v 6:(2) = 3.1415926535897932384626433

2*
(((1.643751774408074329610945548901558761872673089048354669035)*(238814
6119) / (1249531640)))

Input interpretation:

2 [1.543?51??44()8[)?432951I:I'9455489EI1558?618?26?3089048354659035
2388 146 119}
1249531640

Open code
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Enlarge Data Customize A

° More digits

6.283185307179586476936120469153677885606273098881385038303. ..

Interactive

° Linear form

6 1
+ : I
+
1 1
N 1
1+
7 1
= 1
2+ T
146+

Enlarge Data Customize A
More

27 =6.283185307179586476925286

. 6.283185307179586476925286
A

Interactive

24 60(2) = 6.283185307179586476925286

Thence, with this final result, we note that, is possible the link between the “glueball”
mass that always we obtain and the form of the string representing it: a closed string
that coincide with 2m, the length of a circle with radius equal to 1. Thence further
fundamental mathematical and physical connection between golden ratio and

Appendix A
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From:

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

m L(} d ) S EBH m L.} d 5 5’5 H
1 196883 12.1904 | 12 5664 1 42087519 17.5764 | 17.7715
3| 2 21296876 | 16.8741 | 17.7715 6| 2 40448921875 | 24.4233 | 25.1327
3 | 842609326 |20.5520 | 21.7656 3 | 8463511703277 | 29.7668 | 30.7812
2/3 139503 11.8458 | 11.8477 2/3 7402775 15.8174 | 15.6730
4 |5/3| 69193488 |18.0524 | 18.7328 T |5/3| 33934039437 |24.2477 | 24.7812
8/3 | 6928824200 | 22.6589 | 23.6954 8/3 | 16953652012291 | 30.4615 | 31.3460
1/3 20619 9.9340 | 9.3664 1/3 278511 12.5372 | 11.8477
514/3| 86645620 |[18.2773|18.7328 8 14/3| 13906384631 |23.3621 |23.6054
7/3 (24157197490 | 23.9078 | 24.7812 7/3 | 19400406113385 | 30.5963 | 31.3460
Table 1: Degencracies, microscopic entropies and semiclassical entropies for the first few values of
m and L.
From:
Phenomenological consequences of superfluid dark matter with baryon-phonon
coupling

Lasha Berezhiani - Max-Planck-Institut fur Physik, Fohringer Ring 6, 80805 Munchen, Germany
Benoit Famaey - Universite de Strasbourg, CNRS UMR 7550, Observatoire astronomique de
Strasbourg, 11 rue de I'Universite, F-67000 Strasbourg, France

Justin Khoury - Center for Particle Cosmology, Department of Physics and Astronomy, University
of Pennsylvania, Philadelphia PA 19104, USA - (Dated: November 17, 2017)

Uzing (22) this translates to an upper bound on the mass
of the DM particle:

- i 1/4
m <42 ( L ) oV . (24)
, I~/ g

Smaller and less massive galaxies result in a somewhat
weaker bound.

The bound (24) on the DM particle mass is the main
result of this Section. Tt shows that for values of o/m
satisfving the merging-cluster bound -~ 1 em?/g [85-88,
m must be somewhat below 4 eV. The dependence on the
eross section is rather weak, however, scaling as the 1/4
power. [t should be mentioned that the upper bound (24)
would be somewhat tighter had we assumed a p o r—2
transition censity profile outside the superfluid core, in-
stead of g oo 7.
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