On the Ramanujan’s Mock 3-functions of his last letter: mathematical
connections with some sectors of Particle Physics, Cosmology, some expressions
concerning Monster Group, Black Hole entropies and hypothetical mass of Dark
Matter particles.

Michele Nardellil, Antonio Nardelli

Abstract

In this research paper we have obtained some interesting mathematical connections
between the Mock Theta functions of the Ramanujan’s last letter and some sectors of
Particle Physics, Cosmology and some expressions concerning the Monster Group,
the Black Hole entropies and the hypothetical mass of Dark Matter particles
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From the Ramanujan’s last letter:

“I am extremely sorry for not writing you a single letter up to now . . . I discovered
very interesting functions recently which I call “Mock” 3-functions. Unlike the
“False” 9-functions (studied partially by Prof. Rogers in his interesting paper) they
enter into mathematics as beautifully as the ordinary 3-function. I am sending you
with this letter some examples . . .

If we consider a §-function in the transformed Eulerian form e.g...”.

Analysis of the various mock theta functions and new mathematical connections
with some sectors of physics

For the equation (C) (PAGE 1), we have that:



(((sqrt(0.12/(2sqrt(5))) exp[(Pi*2/(5%0.12)) +
0.12%1/(8sqrt(5))+0.0144*1/(8sqrt(5))+0.001728* 1/(8sqrt(5))))))] *
(0.257602862254+0.0144) *1075

Input interpretation:

0.12 1
||'— exp +0.12 +0.0144 +0.001728 - ——
\ 245 5+0.12 85 85 85

(0.257602862254 + 0.0144) - 10°

Result:

6.25273... x 101°
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Where 1/(8V5) = 0,0559; 0.0559 * 0.12 = 0,006708; 0.001728 / 0.006708 = 0,257602862254;
0.257602862254 +0.0144

and:

(1+(e1-0.12)/(1-e7-0.12)2+(e”-0.12)3/((1-e7-0.12)"2(1-e1-0.12/2) 2 +(e"-
0.12)6/((1-e2-0.12)"2(1-e"-0.12"2)"2(1-e*-0.12"3)"2))

Input: "
3 %
1 {.D-IIE} [ J:nllzP
L 0.12 L 1 42 0,122 < 1 -012 -|:|123
* [1'.;:'-12} [1‘,,0.12} [1“’ } [1".,0. }[ }[ }
Result:

6.24778... x 101°

Alternative representation:



1 ()
+

: +
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Note that:

27+1.08346P1 * (6.24778 x 10"10)*1/4



Input interpretation:

4
97 +1.08346 1Y 6.24778 . 10™°

Open code

Result:
More digits

1728.74...

This result is very near to the mass of fo(1710) candidate glueball

Continued fraction:

Linear form 1
1728 +
1 1
.
2 1
N 1
1+
1
04 1
2+
1 1
N 1
1+
8 1
i 1
1+ T
15+ 1
1+
1 1
N 1
1+ I
2+ 1
1+
1 1
T 1
1+
T L
g 1
1+ T
1+—=
Possible closed forms:
More 54
317 5
~751+ S — = +1660 Jr —62x ~ 1728.743839819785700130293
i T
Enlarge Data Customize A Interactive
197929 + 175699 ¢ — 4931 ¢°
il e ‘ . 1728.743839819785700114109
[
17390 ¢ ¢!+ 12387 + 10307 ¢ + 344 ¢* e
E5 = 1728, 7438308107857001217546]
[

1/72 * [27+1.08346Pi * (6.24778 x 10°10)*1/4]

Input interpretation:

1 4
= [2? +1.08346 1 wf 6.24778 - 101° ]

Open code

Enlarge Data Customize A Interactive
Result:

Fewer digits

More digits



24.01033110860813472300800201088494206531517821201400679205...

This result 24,01033 is practically equal to 24, are the physical degrees of freedom of
the bosonic string, that are the 24 transverse coordinates.

Continued fraction:
Linear form

24 :
+
96 + 1
1 1
T 1
3+
1 1
£ 1
T+
3 1
N 1
1+ 1
17+ 1
1+
5 1
& 1
B+
1 1
N 1
5+ T
10+ 1
1+
1 1
T 1
3+—1
o —rr
5+ T
1l+—
Possible closed forms:
More
Q712717865 x e
= 24.01033110860813472330648
1270844 744
Enlarge Data Customize A Interactive
root of 36x° —898 x* + 820 x° —528x% + 200 x + 899 near x = 24.0103 =
24.0103311086081347270547
x root of 462 x* —4206 x® + 5630 x° + 2440 x — 6490 near x = 7.64273 =

24.01033110860813472375750

1/(sqrt(5)) * [27+1.08346Pi * (6.24778 x 10°10Y1/4]

Input interpretation:

4
(2? +1.08346 1 \f 6.24778 - 101° J

V5

Open code

Result:
More digits

773118,

This value 773,118 is very near to the rest mass of Charged rho meson

Continued fraction:
Linear form



773 +
8+

2+

33+ 1
1+

2+ 1
2+

1+ 1

148+ 1
2+

2+ 1
1+

9+ 1
3+

1+ 1
8+

- W
1+

1
3+
f|.+i

1/(137%3) * [27+1.08346Pi * (6.24778 x 10°10)*1/4]

Input interpretation:

4 I
@?+1ﬂs$mnﬁﬁz4wm lﬂm]

137x3

Open code

Enlarge Data Customize A Interactive
Result:

Fewer digits
More digits

4.206189391289016301998639925994442563266892533491504830483. .

This result 4,20618 is in the range of the mass of hypothetical dark matter particles

Continued fraction:
Linear form



4+

4+ 1
1+

5+ 1
1+

1+ 1
1+

27+ 1
T+

17+ 1
2+

3+ 1
3+

1+ 1
2+

1+ 1
51+

1+ ——
1+ 11
1+—

2Pi * (0.663723)*2 [(6.24778 x 10°10)*1/4]

Input interpretation:

4
27 0.6637232 ¥ 6.24778 - 10

Open code

Result:
More digits

1383.84...
This result 1383,84 is practically equal to the rest mass of Sigma baryon

1383.8373009004053208878518213417150831225513162043778

Continued fraction:
Linear form

10



1383 +

1+ 1
= 1
N 1
b+
1+ 1
1
4+ 1
1+ 1
1+ I
15+ 1
2+ T
2+ 1
2+ 1
1+ I
1+ I
4+ 1
30+
1+

PO -
G4 — Lo —

2+l

1/2 (In 6.24778 x 10°10)

Input interpretation:

1
5 log(6.24778 10')

Result:

12.42004. ..

This result 12,42904 is very near to the value of black hole entropy (see Tables)
Possible closed forms:

-24+1}e+3/m4m
—E&

coti{e my cscle ) = 12.429030177

| 31 .
6+2 5 o 12,42910050

724 n -
= 12.4200332320

Continued fraction:
° Linear form

11



12 +

And
1/6 In 6.24778 x 10"10

1
¢ log(6.24778 10"

4,143013...

This result 4,143013 is in the range of the mass of hypothetical dark matter particles

Linear form

4+

6+ 1

2 2
Note that from the previously expression, if we replaced n? with % and 27 with 42,
we obtain:

(((sqrt(0.12/(2sqrt(5))) exp[(Pi*2/(6*0.12)) +
0.12*1/(8sqrt(5))+0.0144*1/(8sqrt(5))+0.001728*1/(8sqrt(5))))))] * 42*10"4

[ 0.12

i —rt 42 . 10*
\ 25

£0.12 4+ 0.0144 4 0.001728 -
6-0.12 85 845 85

EXp
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6.22447 .« 10"

(((sqrt(0.12/(2sqrt(5))) exp[(Pi*2/(6*0.12)) +
0.12*1/(8sqrt(5))+0.0144*1/(8sqrt(5))+0.001728* 1/(8sqrt(5))))] * 42*10°4) /
(37840240076.773331293157064141904)

we can to obtain

n ((2) — 1.644034066848226436472415166646025180218949901206798437735. ..

c =

f a .

\(% exp[ T 10.12% —— +0.0144 —— +0.001728 - —— |42 . 10*
245 G0.12 245 845 845

3.7840240076773331293157064141904 »x 10

1.64493...

More digits

1.644934066848226475081076911228437646701217835062251517803...

Or:

(((sqrt(0.12/(2sqrt(5))) exp[(Pi*2/(6%0.12)) +
0.12%1/(8sqrt(5))+0.0144*1/(8sqrt(5))+0.001728* 1/(8sqrt(5)))))] * 42*10°4) /
(196884 - 1728.32026394733275450092328764-576-54)"2

—

| 2

‘j% exp[ T L 0.12x —L +0.0144x —— +0.001728 1_] 42 104
243 Ge0.12 ! 5

5 845 g5 g

(196 884 - 1728.32026394733275450092328764 - 576 - 54)°

1.64493...

JTI_2
o ~ 1.644934066848226436472

12) = 1.644934066848226450472

13



2
. . Vs .
Considering t = 0.14, exp® and — . we obtain:
Input interpretation:

0.14 3
—— «0.028 exp
\ 245 5

+0.14. +0.0196
0.14 85 85

-+

1
+0.00038416 - +0.0000537824 . ——
85 845 85

0.002744

Result:

° More digits

8.00188622348206885089354866855171578336515535828001183. . x 10°

Series representations:

0.14 3
—— 0.028 exp
=

\ 2v5
x? 0.14 0.0196 0.002744 0.00038416 0.0000537824
+ + + + + =
> 014 845 8+5 85 8V5 85

0.0203477
0.028 exp”|1.42857 % + 1 v 2o
R | e MUY
,,I'ZU L . 2k
k=0 k!
k
k(_1y foo7 _ &
. 1) [_z}k[ﬁ ZE'] %0

Z P for not {{zgeR and -
k=0 b

0.14 i = 0.14 0.0196 0.002744
—— 0.028 exp + - +
\ 2V5 5014 g5 845 g8v5
007
0.00038416 0.0000537824 arg[‘x i ﬁ]
+ = 0.028 explinx
g8vV5 85 2

0.0203477

sk k(L)
expfr| 2820 v g PO gl

1k (1) (s 222

o V5
VX Z forixeRandx =0
k=0

exp”|1.42857 % +

k!
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— 0.028
\ 2v5
2[ g 0.14 0.0196 0.002744 0.00038416 D.DDDD53?824]
P + + + + + =
5014 8y5 8Y5 8V5 8YV5 85

-1/2 (S—=ni2m)] —1/2-1/ sty
0.0203477 - ) lesgl5-2oN 2] ~1/2-1/2 |agis-zo N2 )

0.028 exp”|1.42857 »° + :
=16 -3), 5-20 55

Zvﬂ | P
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1 lI k -
(2ol wfon] e afor] 5 (3 ]
bt

¥5 \.-'_5
o > q

Zp

ke=0)
0.14
— 0.028
\ 2v5
2[ g 0.14 0.0196 0.002744 0.00038416 D.DDDD53?824]
P + + + + + =
5014 8y5 8Y5 8V5 8YV5 85

-1/2 (S—zpW2m)] 1/2(-1- -z )
D.DEDB4??[L] [augiS-=p TJZDI.:H 1-larg(S—=n W2 mi))

0.028 exp”|1.42857 »° +

1 —k
zﬂ, =1 (-5 ) 5= =
k=0 k!
; k
/ r9.17 ; / ki 1y {007 —*
1 1,.'2lalg[u—f{—mlnsz 1/2+1/2 lﬂls[c;—u??-zul.'ﬂzﬂiJ ® (-1} [_E}k[ﬁ —ZD] I
( ] " 2, !

k=0

Zp

Note that:

(8.90189 x 10"9)*1/9

Input interpretation:

kY. o
8.90189 10

Result:

12.74964...

This result 12,74964 is very near to the value of black hole entropy (see Tables)

(13*5) (8.90189 x 10°9)*1/7

Input interpretation:

15



—_—

(13- 5)Y 8.90189 - 10°

1715.015...
This result 1715,015 is very near to the mass of fy(1710) candidate glueball

(53) (8.90189 x 1079)*1/7

7| [=]
53V B.O901E9  10°

1398.397...

This result 1398,397 is a good approximation to the rest mass of Sigma baryon

(29) (8.90189 x 10°9)*1/7

—_—

294 8.90189  10°

765.1606...

This value 765,1606 is very near to the rest mass of Charged rho meson

(8901886223,482)"1° = 4,18641837028

2
(8901886223,482)"*¢ = 1,645481817826 value very near to the % ={(2) =

1.644934066848226436472415166646025189218949901206798437735...

Obviously, all the results can be represented with infinite continued fractions

And
16



il 24
- 1 " {@.14 }
Wl (Lo e (e
(z3=)
{1 B ,.0-114 2{1 _e® 142 }2 {1 -0 143}E
Result:
8.94217... x 10°
Alternative representation:
1
o (2]
T o 1_;2*- 01472 N
. { ,_0.14} { ,,014}{ }
{,,0.14 } ~
{1 a ﬁ }2 {1 B e":"142 }2 {1 B 6-0.143}2
.
1+ 1 ¥ [::cp':"141zJ]
EXPD-H [Z}[l B :::p'j'1144z1 ]2 [1 E :xPD'1141zJ]2 {1 B EXP_G.HE{Z}}Z
[::cp':'-14¢33]

tor g
[1 =2 m ]2 {1 - exp'c"142{z}}2 {1 - E}q::":"143 [2’]'}2

Series representations:

1 3
1 {,J:l.14
1+|:|14 _;2"' e o1a2
{1 S {1_ Q014 {1 }
(2 _
(1- 51 i eonify_goetff =
1

[1—@] [l—w] [I_WT{ZF::DE}.
1

+

= R 11[.14 [1 T 1100196JZ{Z;:=0;;}

=0 k! ! k=00 k!
1

i

1- o lU.14
{de:h: 14 {deﬂk!}
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1
1 . (71)
A
o014 [1 - ﬁ}z [1 - ﬁ}z {1 _p014? }2
[

(gt (- (e

l." % 1.k 002744 © 1,k 0196
1+1.79005 | [[-1.&&19+L2 ?]D ]z[—l.D1368+[J;?]D ]z
- 14 515312 -
LI B s1ikl
[—1-10191+LZ?]D ]ZLZ?]D ]+
=0 =0

1.33793
s 14k (0019642

[-1.|:|13rjs+[ 1] ) [-1.10191+[
110191 (xg, 2P

1+

+
w0 14k \0.14 2[ s 14k |0.1008
k=0 k! k=0 k!

[-1.1|:|191+{ o L%

0.1442
k=0 k! } }

1 (o)
1+fn.14[1_ 1 }2+ _,:,1422+
J14 [ #014}{ }
[.,014}
(- ) (e e
1+1fe“ [1_ - q_1141&:r2 273l B Z 11.;»2 —
[ k=0 k! ] [Zk:ﬂ k! ]
1 @ (-1+k)p ]“'S“
g 3 "
|2 0002744 L Jet
[ (. BT 2
N 1
2 i+
42
[1_[ o éﬁ e [1 [ 1-1+.s:£ '3'1‘:"5}}[2&_0 k! ]D
k=0 Kl kel kI
1
o ,:_1+k:'2 14
[1_[ i _11*]2 14 [zkd:, Kt
k=0 Kl

Now, we have, from (A) and (B) (PAGE 1):
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sqrt((0.12)/(2Pi)) * exp(Pi*2/0.72-0.12/24)

Input:
0.12 ~  0.12
2 E 0.72 24
Open code

Result:
° More digits

1.23465... % 10°

Series representations:

° More
k 006w 1
0.12 =~ 0.12 iiESiamE z}i[—l} (-1+ 228 (- 1)
—— EXP|—- - — |=¢exp(-U. 3
2 . 0.72 24 P + a ) =
k=0
Open code
Enlarge Data Customize A Interactive
\/ﬁ 012
— exp|l— - — |=
2 0.72 24
: -
w (=1F (2] (228 _ ) %
exp[—D.DDS+1.38889;T2}1f"z|3 Z [ z}k {k:, }
k=0 :
for not ((zge = :_||'|.'_| o Za 200
Open code
skl 0.06
0.12 ~ 012 I arg[— ~ x|
™ oy | g : eX
2 pD.?E 24 P + 7 )explim —a

1}k (0.06 k1
\Gi[ ! [ : ¥ { E}k for(xeRandx <0
k=0

Continued fraction:
Linear form

19



123465 +

13 +

exp(Pir2/(15%0.72)-0.12/60) /(sqrt((5-sqrt(5))/2)

Input:

2
= 0.12

exp[ B S
15.0.72 &0
1(5-+5)
2 J

Open code

Result:

Fewer digits

More digits

2.117208961660161995731773206803025758360626158670675011836...

Series representations:
More

2 0.12
exp( ——— - 2] xp(-0.002 +0.0925926 %)

F C cw Y EE)
EI[S_E} Zk:ﬂ § Ekf

Open code
Enlarge Data Customize A Interactive
exp( L - 212
Plis oz " e/ exp(-0.002+0.0925926 »%)
- _LE(_LY (5_9F —zaqFack
1 o I L] { 2/ l: 2-.&:‘5 3 23['. n
y 2 (5-+5) %0 Zk:ﬂ k!
for not ((zgeR and —eo < zg < 0))
Open code

20



2

= 0.12 s
EXP[ —— E} 2 exp(-0.002 + 0.0925926 =%} V'
o e el . s 1 [T y-s
\IEI[S_"‘fg} Z‘J:=DR.ESS=_J-2 F[—z—s}r[s}[B—\.S]
Continued fraction:
Linear form
9 1
+
8+ 1
1+ 1
1
1+ T
T+ 1
2+ T
1+ 1
2+
2+ 1
1
S5+
1+ 1
1
63+ T
14+ 1
11+ i
2+ 1
4+ i
1+ 1
2+ T
4+ 1
B+
4=
Now:

In(((((CC(((((sqrt((0.12)/(2Pi)) * exp(Pi*2/0.72-0.12/24) * exp(Pi*2/(15%0.72)-
0.12/60) /(sqrt((5-sqrt(5))/2))))))))))))

Input:
2 0.12
0.12 ~ 0.2 EXP{IS 072 E}
log EXp -
2 0.72 24 |
J6-V5)
Open code
e logix i the natural logarithm
Enlarge Data Customize A Interactive
Result:
Fewer digits
More digits

12.47381228287857112805891354242198544545804851258009386702...

This result 12,4738 is very near to the value of black hole entropy (see Tables)

Alternative representations:
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log
I (5-+5)
exp(- %22 4 i}ex (L0, a?) [o1z
Plm 2 72 P\ s 2
log,
1(5-y5)
Open code
Enlarge Data Customize A Interactive
012 . {i_tﬁ} exp( x? - 012
2r Plom T 2 Plis o2 " a0
log =
= (5=%5)
012 |« 012 | a2 0.12
x-S + o) Bl * ey Ba
log(a) log,
1(5-+5)

Series representation:

0.12 2 naz a2 0.12
[\I an EXP{E - H}] EXP[IE 072 60
log
[1(5-v5)

exp(-0.002 + 0.0925926 2| exp(-0.005 + 1.38889 #2| [ 226

log|-1 +
\/ ! (5-v5)
exp|-0.00240.0025026 72 |exp|-0.005+1.38880 72 ) [ 08
k ) L' ;
v vl Bl —
= y z(5-V5)
k=1 k

Integral representations:

22



) )
0.12 e 0.1z L 0.1z
— EX {— % —} ex [ o —}
[ 2m P 0.7z 24 ] P 15 0.72 &0

log =
\/ 1 (5-v5)
P
::cpl:—D.DEIE-H:I.DQESF‘EISJTE:lv:x'pl:—Cl.IIlI35+1.ESSS'F‘JTE:IIIJI ':'-T':'ﬁ'
. [L(5-4F) 1
J Ve ' = dt
1 t
Open code
Enlarge Data Customize A Interactive
0.12 {i_w} exp( n? _ 012)
2r T Plomz T 24 Plis omz ~ e 1
lo -
B, 2im
J ! (5-v5)
]
:xp:—D.DDZ+D.D§'25926n2:lcxpl:—U.DDS+1.EESSQ'JTE:Iull E'JHQ'-"
PP rl+ ] -14% —_—
|1 =
P V2 {5-¥'5)
J ds
i ooty rl-s)
Tor | [l
Continued fraction:
° Linear form
12 :
+
2+ 11
0+ 1
21+ T
1+ 1
1+ 1
10+ 1
03+ T
5
" 1
11+
1 1
& 1
5+ T
1+ 1
3+
= 1
T 1
3+ I
2+ 1
B+ T
12+ 1
1+ =

1/3 In(((sqrt((0.12)/(2Pi)) * exp(Pi*2/0.72-0.12/24) * exp(Pi*2/(15%0.72)-0.12/60)
/(sqrt((5-sqrt(5))/2)))
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2 0.12

L, 0.12 012 EXP[IE T
3 5N 2x “Plo72 24 R

J16-5)
Open code

e logzixiisthe natural logarithm

Enlarge Data Customize A Interactive
Result:
Fewer digits
More digits

4.157937427626190376019637847473005148486016170860031289000...

This result 4,1579 is in the range of the mass of hypothetical dark matter particles

Alternative representations:

II 2 2
0.12 [ ™~ 0 12} [ e D.IE}
1 am P 0.72 xP 15 - 0.72 &)

- log -

3
JéE-Jﬁ}
012 | m2 012 , n2 0.12
1 e e el e
= log,
3 B fn
J16-V5)
Open code
Enlarge Data Customize A Interactive
0.1z [i_%} [t n? )y
1 2m P 0.72 P 15 - 0.72 &0
- log -
3
ng_fﬁ}
0.12 0.12 0.12
1 exp[—g "o vz}EXP[ T s} 2n
3 logia)log,
|
\f é (5-v5)

Series representation:
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0.12 Ex{ﬂ _012} p{ a2 _0.12}
0.72 15 0.72 &0

3
J16-v5)

exp(-0.002 + 0.0925926 %) exp(-0.005 + 1.38889 12| [ 206

1
5 log|-1+
|I El (5-v5)
—
: :::p:—G.DDZN.D?ZS?Z&nE]:}:p{—D.DDE+1.38889n2]\IIII o
o A e

(1
] @ V3 (sV5)
3 & k
k=1
Open code
Integral representations:

|| 2 2
0.12 { m 0.12 { _0.12
1 am P 0.72 } P 13 - 0.72 &0 }

_].CI =
3 g

J15-v)
[006

exp|-0.002+40.0925926 72 |exp| -0.005+1 38889 :rz:l,u|

1 [1(5-v5) 1

il J y 2! J G

3. t
Open code
Enlarge Data Customize A Interactive

0.12 L 7l 0.12

WL e e e |
S log ks

3 Gim
Jis-vs)

exp(-0.00240.0025026 17 |exp(-0.005+1.38880 17
r—sPrl+5|-1+

Y

| .06

'—

—5

j1jm+r "ﬂ"'ésﬂSll
—i sy I(l-s)

Continued fraction:
Linear form

25
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4+

6+ 1
3+

B4+ 1
1+

1+

270+ 1
1+

1+

2+

3+

1+

1+ 1
1+

1+ 1
14—
P SR
9 1
B 1
2+ I
1+—

138 In(((sqrt((0.12)/(2P)) * exp(Pi*2/0.72-0.12/24) * exp(Pi*2/(15*0.72)-0.12/60)
/(sqrt((5-sqrt(5))/2)))

Input:
2

0.12 # 012 EXP[ lsﬂu 72 %2}
138 log BXp - :

2n 0.72 24 f

J16-V5)
Open code
e logzixiisthe natural logarithm

Result:
Feengr digits
More digits

1721.386005037242815672130068854233901473210694736052953649...

This result 1721,386 is very near to the mass of fy(1710) candidate glueball

Alternative representations:

/5 g3t

2n 0.72 24 15 0.72
138 log -
e JE
J15-V5)
—
0.1z #f 012 qf 0.12
el fepec o | o
138 log,
|
J16-V5)
Open code
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Enlarge Data Customize A Interactive

|| 2 2

0.12 [ T 012 [ T 0.12

== aypl — - =—=||ex o
[ am P 0.7z 24 }] P 15 - 0.72 &0 }

138 log -
1(5-V5)
- [_£+£}Ex [_tﬁ+i} 0.12
P 24 0.72 P &0 10.8 2m
138 logia) log,

Series representation:
0.12 2 paz x? 0.12
[\f T P[5 - ;]'] e Frarr
138 log =
(5-+¥5)

1
2

exp(-0.002 + 0.0925926 x2} exp(-0.005 + 1.38889 12| [ 206

i

138 log|-1 + -

\/ 1(5-y5)
—— \k
exp{~0.00240.0925026 72 |exp{-0.005+1 388802 ) | 108
-1+ sl
(-1 —
o y é{s-u's]
138
2 X
k=1
Integral representations:
[ 012 a2 a2 xfs g
[ 2 EXP[D.?E T 24 ]EXP[IS 0.72 €0 }
138 log =
é (5-v5)

|
exp|-0.00240 0925926 72 | exp(-0.005 41 38880 12 | ':"T':'E‘

|1 I: '—'l
. | L5+ 1
138 J v? ' = dt
1 t
Open code
Enlarge Data Customize A Interactive
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0.12 2 & 0.12
[ 2 Exp[u? _24} 15 n?z_sn} 69
138 log = —
I
[1 [5 V5 )
:xp:—D.DDZ+D.D§'25926n2:lcxpl:—U.DDS+1.ESSSQ':rE:Iull E'JHQ'-"
PP rl+ ] -14% —_—
. | %I:S—\-"_Sll
i oa+y 2 !
J ds
i ooty rl-s)
tor -1 )
Continued fraction:
Linear form
1
1721 +
2 1
N 1
1+ 1
1+
9 1
i3 1
3+
1 1
gy 1
1+ I
1+ 1
1+ T
2+ 1
5+ 1
1+ 1
1+ I
1+ 1
B+ T
5+ 1
2"'—1
11+—1
10+ I
2+=
Open code o

62 In(((sqrt((0.12)/(2Pi)) * exp(Pi*2/0.72-0.12/24) * exp(Pi*2/(15%0.72)-0.12/60)
/(sqrt((5-sqrt(5))/2)))

Input:
2 0.12
0.12 &2 012 EXP[IS 072 E}
62 log EXp -
Er 0.72 24
1(5-V5)
Open code
e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive
Result:
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More digits

773.376...

This value 773,376 is very near to the rest mass of Charged rho meson

Alternative representations:

2 2
0.1z T 0.1z m 0.1z
— X {— - —lex [ ——}
[\/ 2 P 0.72 24 ] P 15 - 0.72 &0

62 log -
1(5-V5)
exp(- 22 + i}ex (B3 i} 0.12
p 24 0.72 P &0 10.8 2
62 log,
ng_Jﬁ}
Open code
Enlarge Data Customize A Interactive

2 2
0.12 n 0.12 n 0.12
ex [ - } ex [ - }
[\/ 2 Plomz ™ 2a ] Plis o2 ~ w0

JiE-vs)

2
0.12 2
Exp[— e B

24 072

62 log

o532 + )| 42

62 log(a) log,
J16-75)

Open code

Series representation:

2

2 2
[\/w exp[”—-'j-ﬁ]exp[ i 01z

2n 0.72 24 15 072 60
62 log -
| % (5-vV5)
exp(-0.002 + 0.0925926 %) exp(-0.005 + 1.38889 12| | 226
h
62 log|-1+ -
ng_Jﬁ}
— \k
exp|-0.00240.0025026 72 |expl-0.005+1.38880 72 ) | 08
k : i
-1y [-1+ —
5 1III|I é {5—'-'?]
62
2. k
k=1
Open code
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Integral representations:

| 2 2

0.12 s 0.12) e 0.12

— EX [— - —||eX [ = —}
[ 2m p 0.72 24 j] P 15 - 0.72 B0

62 log -
. e
=5-+5
J16-Y5)
=
exp|-0.00240 0925026 72 |exp|-0.00541 28882 12 '\,|'I g, Eﬁ'
|1 =
. | =(5-¥5) 1
52] i = dt
1 £
Open code
Enlarge Data Customize A Interactive
| 2 2
0.12 2 01z 2 0.12
[\( 2n Exp[nﬁz 24 j]e 13[15 072 60 } 31
62 log — o
TR I
\/ 1 (5-+5)
5 )
{ =5
exp|-0.00240.0925026 72 |exp|-0.005+1. 38880 72 y Q.Tﬂ&
PP T4 0] -1% —
| 1_ ' ey
— V2 (5-¥5)
J ds
—i ooy Il -s)
Open code

((((((In(((sqrt((0.12)/(2Pi)) * exp(Pi*2/0.72-0.12/24) * exp(Pi*2/(15%0.72)-0.12/60)
/(sqrt((5-sqrt(5))/2)))))"1/5

Input:
2 0.12
f0.12 0.12 EXP[IE e E}
Dg \f' —— EXp
0.72 24 f .

\1 \( 1(5-+5)

2 )
Open code

e logzixiisthe natural logarithm

Enlarge Data Customize A Interactive
Result:
More digits
1.656532...

1/72 * (((sqrt((0.12)/(2Pi)) * exp(Pi*2/0.72-0.12/24) + exp(Pi*2/(15*0.72)-0.12/60)

/(sqrt((5-sqrt(5))/2)))
30



Input:

a2 0.12
1| /012 © 012 EXP[IETD_?E =g
= EXp - -
72 2 0.72 24

51 (5-v5)

Enlarge Data Customize A Interactive
Result:
° More digits

1714.82...

Open code

This result 1714,82 is very near to the mass of fo(1710) candidate glueball

Continued fraction:

° Linear form 1
1714 +
1 1
+
2 1
N 1
1+
1 1
2 1
1+
1 1
= 1
1+
3 1
N 1
5+ I
3+ I
1+
4 1
i 1
1+
1 1
~ 1
1+
l? 1
5 1
2+ T
15+ 1
1+
2+—

Open code

Series representations:

More
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a2 0.12

1 \,D.IE [;12 G.lz] EXP[ls 072 &0
EXp +

72|V 2x 0.72 24
1(5-5)

exp(-0.002 + 0.0925926 x° ) + exp(-0.005 + 1.38889 1~ |

o o Rz () 6-VEf)
2 3, kitky! /

k]_:ﬂk'ﬁ:l:l

9 2‘ [__} {__}k (3-V5)"

Enlarge Data Customize A Interactive
— i 0.12
1 0.12 =~ 012 EXP[IS 0.72 ‘E} P
— EXp - + = |exp(-0.002 + 0.0925926 ") +
72 2 0.72 24 :
1(5-V5)
i SR
exp(-0.005 + 1.38889 x|y 20 D D
k1 =0kqp=0
_qk1tka gz {1} (_1 _ _ ky j0.06 _ k1 _k1-ka
Y i g 1[2}.1:1{2}*:2[5 V5 2z {n Zo|  Ea )
kitksy! /
(-3) { ;) (5-¥5 - 22\ z
k
72y z0 l 7
for not ((zgeR and —oa

32



,_ 72 0.12 |
1 | foaz a2 012 EXP[ls % B
— III EXp - + =
72N 2x 072 24

_\f" 51 (5-v5)

—2
- [4 exp(-0.002 +0.0925926 »%) & +

0 AL 0.06 = 1
exp(-0.005 + 1.38889 x°) ) ' [Ress=__,:1 {-1+ - J r[-i -s]rm]
j1=0 jg=0

Jrnfs- )

|

1/(1714.82209%3) * (((sqrt((0.12)/(2Pi)) * exp(Pi*2/0.72-0.12/24) +
exp(Pi*2/(15%0.72)-0.12/60) /(sqrt((5-sqrt(5))/2)))

B | =

[Rv:s:;:__,:E 2T [—

= s]rm[ﬂ = ﬁg]_s

B |

[144-4? 3 Res-; 2° r[-
i=0

2

R m 0,12 )
1 [0.12 £ oy g g
‘n'l EXp - + ——
1714.82209 - 3 2rm 0.72 24 | _
\/ 1(5-+5)
= )
Enlarge Data Customize A Interactive
° Fewer digits
More digits

24.00000003759643575672332557545163265237375416470272598385...

This result is practically equal to 24, are the physical degrees of freedom of the
bosonic string, that are the 24 transverse coordinates.

° Linear form
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24 +
26598 266 + 1 ;
34+ 1
2+ i
7+ 1
3+ 1
15+ 1
2+ T
7+ 1
B+ 1
4+ 1
1+ i
5+ 1
8+ 1
1+ 1
2+ I
12+ 1
1+=
Open code
Series representations:
° More
e L -
[ 012 Exp{i B |:|__1:_;}+ ﬂp[ls 0.72" 60 ]
2m 0,72 24 lll.—'_
y2 (5-v5)
171482 3

0.000194384 |exp(-0.002 + 0.0925926 »° ) + exp(-0.005 + 1.38889 =°)

o k(10 (1) (1) (aVE e

2 X nkl!kz!

ky=0kg=0
o, (3 (2 -5

Z 2 Zk!

=i

Enlarge Data Customize A Interactive
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_E_ _oaz2
0,12 2 0.12) Flis o727 80

; p[u.?z 24 ]

1- g
Y 2|:5—'.-'5:|

1714.82 - 3

[D.DDD 194384 |exp(-0.002 + 0.0925926 77} +

exp(~0.005 + 1.38889 x%) v 70 2‘ L

A i s

ky =0 kg=0 1k2
1 1 ko 0.06 | S e X /
[3) (3), (-5 -2 (52 -a) " 0 2];
w L) (55 2l gt
[\'EZ[ 2} [ z}k[ = el ] for not

exp _r__u.u]
012 [n3 0.12) 15 0.72 60
an P 0.72 24 P =

1714.82 - 3

2
4 exp(-0.002 + 0.0925926 =°) y/ 7 + exp(-0.005 + 1.38889 )
L 0.06ys ¢ 1
2‘ 2‘ [RESS_ [ 1+—J r[———er[s}]
m 2

et piearh
[,/; %RES 215 -s)ro s _‘E]_s]]

—[[D.DDDDQ?IQIE

s
-

hJ
Mll—-

B =

1/34  (((sqrt((0.12)/(2Pi)) * exp(Pi*2/0.72-0.12/24))) / ((exp(Pi*2/(15%0.72)-
0.12/60) /(sqrt((5-sqrt(5))/2)))

Input:

—_—

| 2
0.12 0.12
1 2n 0.72 24

34 [ 2 0.12]

=P i5.0.72 &0

—
u'i{s ~5)

Open code

Enlarge Data Customize A Interactive
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Result:
Fewer digits
More digits

1715.147515379642336365565701143398878468457202683943860237...

This result 1715,1475 is very near to the mass of fy(1710) candidate glueball

Continued fraction:
Linear form

1715 +

b+ 1
1+

3+
1+

1+

0+

1+ 1
15+

2+ 1
1+

5+

G+

1+ 1
4+

2+
1+

24—
1+ 11
3+—

Series representations:
More

»
0.12 2 paz
2n 0.72 24

012
15 072 60

x| |24

1 =
¥|E¢5—~u'5:|
_qy1 kg o—kg [, 006 ¢ 1) 41 5 2
(11 k2 2%z (14 £ ]‘“ ( E]kl{ 2]kzl{z Vs ff

kplhko!

exp(-0.005 +1.38889 ) 5, 5%,

34 exp(-0.002 + 0.0925926 *)

Open code

Enlarge Data Customize A Interactive
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0.12 p[i _oa2
2 0.72 24 2
= |exp(-0.005 + 1.38889 r° ) y =

I:ll"-'

. 34
E‘p[w 072 ]
1
lis_y5
[i6-3)

o (LR 2b () () 5-VE —2aof (208 ot 5171

iy

ky =0 kg =0

kqtky!

ff (34 exp(~0.002 + 0.0925926 7))

tor not({zneR an I =

0,12 2 0z

2r O Plomz ” 2a

I:Il'7'

. 24
m:'[ls 072 ]

| 1 =
,uuiﬂs-us]

o o
[EXp[—D.DDS+1.38889}T Z‘ L[Ress__
=|:|

5, 5 ren (14 20) {5 )
renrs 2 1{- -oJrofa- V)

(136 exp(-0.002 + 00925926 ;F}\/?Z]

175 (((sqrt((0.12)/(2Pi)) * exp(Pi*2/0.72-0.12/24))) / ((exp(Pi*2/(15%0.72)-
0.12/60) /(sqrt((5-sqrt(5))/2)))

Input:
! 2
0.12 exp[ i |:|.12}
1 2n 0.72 24
75 [ ) 17]
SPlis.0.72” 80
5!
y 5#5-‘3 |
Open code
Enlarge Data Customize A Interactive
Result:
Fewer digits
More digits

777.5335403054378501523807845183408240057005985500545540544

This value 777,533 1s very near to the rest mass of Charged rho meson
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Continued fraction:
Linear form

77T+

1+

1+

b+ 1
1+

20+ 1
1+

1+ 1
1+

1+ 1
5+

7T+ 1
2+

1+ 1
12+

1+ 1
3+

3+

1
1+
E+l

Series representations:
More

0.12 2 0.1z

Ploz ™ 2a

ikt (101 () () -

exp(-0.005 + 1.38889 °) T’ , I, ky tka!

75 exp(-0.002 + 0.0925926 x?)

Open code

Enlarge Data Customize A Interactive
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0.12

2m EXFI[

2
m

0.72

0.12
24

I:ll"-'

(=5
P

15 - 0.72

]?5

e
{ %gs-u'?]

iy

L)

(—1)<1+<2 27%2 [—i}kl [_zl}kq (5-V5 —22)2 [ G,

2
exp(-0.005 + 1.38889 17 ) y 2

k1 —kp ko

p

ky =0 kg =0

f,*’ (75 exp(~0.002 + 0.0925926 7))

tor not ((Zg

g il
!" 'I||'.I '

(300 exp(-0.002 + 00925926 ;F}\/?Z]

. ]rm[

kqtky!

1/(2.61803398) In (((sqrt((0.12)/(2Pi)) * exp(Pi*2/0.72-0.12/24))) /
((exp(Pir2/(15%0.72)-0.12/60) /(sqrt((5-sqrt(5))/2)))

Input interpretation:

0.12 2 pa2
L \/ P R S
0
261803398 © (o o2)
“Pl15.0.72 " 60
|
y 1§|:5—u"_5'|
Open code
e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

Result:
Fewer digits
More digits

4,191547924567337461288822920219450138966980129192222049580...
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This result 4,19154 is in the range of the mass of hypothetical dark matter particles

Continued fraction:

Linear form 1
4+ 1
S5+ 1
4+ 1
1+ I
1+ 1
T+ I
5+ 1
1+ T
1+ 1
1+ T
B8+ 1
2+ I
2+ 1
2+ T
1+ 1
B+ T
2+ 1
2+ T
——a—
1+—1
16+ 1
1+=
Open code o
Alternative representations:
[ [
012 2 o1z 012, 72 3y lnaz
N e me ol
log _x2  paiz log, 012, o
m[lS 072 &0 Y +1u.s]
| — | =
\;%{5-»‘5] 1“|]2~|}5_~u'5]
2.61803 B 2.61803
Open code
Enlarge Data Customize A Interactive
[ [
0132 2 o1 012, x2 y Inaz
N e el o et e
log T o2 logia) log, TR
—a o
m[ls 072 60 =P" 60 10 s]
| — | !
1III|]:;{5-u'5:| 1III|]2~|}5_~u'5]
2.61803 B 2.61803
Open code

Series representation:
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2

[012 x _|:|.1:e]
Y 2n 0.72° 24
log

_52__11.12]
15 0.72 a0
1

V3 {5-1.-' 5 )

2.61803

Sl

um—&mm+13mm9H}JE@ J%ﬁ-ﬁ?}

0.381966 log|-1+ ==
exp(-0.002 + 0.0925926 7|

— ke
v:xp:_—CI.UUS+1.ESSEQ'JT2:I,~III 'lf'i J ]2~{5_u'—5]
~1¢|-1
i * exp|-0.002+40.092502677 |
o
0.381966
2 P
k=1
Open code
Integral representations:
/
01 2 01
B i
N e e
log 5
=t Q12
“Pli5x0.72 " 60 T —
T .:=c|:u'l-u:|.|:||:|5+1.ssssl;'nzj1III 2l J L(s5)
[ =[5-¥5 -
V 2 | ) _ 0.381966 J exp|-0.00240 0925926 72 Ed’t
2.61803 ] 1 t
Open code
Enlarge Data Customize A Interactive
r
I 0.1 2 01
NS e
log 2 oaz
—
“Pl1s 072 60 ]
[ L(s-v5)
2.61803 -
| et E———
:xp{-o.|:105+1.33389n2]u|' e J 1(5-v3)

r-sPrl+5|-1+ 5
exp|-0.002+0.092592672 |

0.190983 j‘fwﬂf
—i ety Iril-s)
tor-1 <y <0

Open code

ET
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1/6.626 In (((sqrt((0.12)/(2Pi)) * exp(Pi*2/0.72-0.12/24))) / ((exp(Pi*2/(15%0.72)-
0.12/60) /(sqrt((5-sqrt(5))/2)))

Input:
| ]
0.12 > 0.12
o2 w27 -%%)
1 2m 0.72 24
log
6.626 {22 12)
15-0.72 &0
| 1
1III| EI:S—\.-' 5 ]
Open code

e logzixiisthe natural logarithm

Enlarge Data Customize A Interactive

Result:
Fewer digits
More digits

1.656144717071501007461677180702890057460198623031999287278...

Continued fraction:

Linear form
1
1+ " 1
-
1 l
N 1
1+
1
0+ 1
1+
g 1
§ 1
2+
1 l
& 1
2+
2 1
= 1
2+
l 1
N 1
1+
3 1
o 1
1+ 1
54+ 1
7+
1 1
: 1
4+
1 1
S|
2+=

Open code

Alternative representations:
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—
l o1 2 _pai2 012 n2 ) [p12
NS e el o

log Lt (a2 log. pazGE
“Plisx0.72 5O ] =P~ a0 +1n.s]

E——
7 AR T o o
1III|2{5_v5] 1“2{5_135]
6.626 a 6.626
Open code
Enlarge Data Customize A Interactive
/ (
012 2 oa 012 2 ) [012
e ] -
log T o log(a) log, TR i
ﬂp[lS 072 &0 =P " so. 10 s]
1 g T
uuz{g_u';] 12{5‘”]
6.626 a 6.626
Open code

Series representation:
'

012 012
f m f

| == exp| T—

‘!,I 2r [D.-'.E 24 ]

3
22 12
ﬂp[lS 0.72 -5::1]

(1i. —
1III|2{5-1.-'5:|

6.626

exp(-0.005 + 1.38889 r?) \/DTM \/% (5-v5)

0.150921 log|-1 + =
exp(-0.002 + 0.0925926 n*)

—k

—
:xp:_—U.DDS+1.ESEEQ'JT2:I\IIII e J L5

exp(-0.002+40.092502677 |

(1]
0.150921 Z 3
k=1

Open code

Integral representations:
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log 5

Open code

Enlarge Data Customize A
'

' 072 24

Y 2nm
a2 o1z
15 0.72 G0

—
loaz [ 2 |:|.12]

log

=]

y 2{5 Vs

6.626

Fi-sP r{l+s5)|-1+

"T {5 VE)

exp|-0.005+1.28880 1% )

— 0.150921 J
1

2 1
exp|-0.00240.0925026 77 | 2oy

t

Interactive

| 006 1 af
2 re
:xp{—0.005+1.38889n lI | | 2{5— 5 ]

exp(-0.002+40.092592677 |

DD?S‘]-EIDE i ooty
s j ds
BT —fm+}- r[l—.’i}
for -1 <y <0
Open code
We have that:
I have proved that if
4
y q
flg) =1+
W=+ Trp Y Tr o+ oy
then
f@+0-g(Q - )1—-¢)...(1-20+2¢" —2¢° +..) = O(1)
at all the points g = —1,¢* = —1,¢* = —1,¢" = —1,..., and at the same
time
flo-1-g(l-¢)1-¢)...(1-2g+2¢" —...) = O(1)
at all the points ¢* = l .q' = —1,¢° = —1,... Also obviously f(q) = O(1)
at all the pomtb g—= Lii® =T = 1 And so f(g) is a Mock o} function.
When g = —etandt— 0

] W r? i
flq) + \/;G‘XP (E_ ﬁ)
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From:

4
oy : q q
T +
M)=1tg m¥ armparer |

We obtain, for q = - fort=0.5; q=-0,606530

14[((-0.606530)/(1-0.606530)"2))]+(((-0.606530)4)))/[(((1-0.606530)"2))*((1-

0.606530°2)"2)))]

0.606530 (-0.606530)*
= +
(1-0.6065301* (1 -0.606530§ (1 -0.606530%)

Enlarge Data Customize A Interactive

More digits

-0.72990480077443047538362776991420567540346048553554829328 ...

and:

T 2 t
\/;CXP (2-11‘ - ﬂ)

sqrt(Pi/0.5) exp((Pi"2/(24*0.5))-(0.5/24))

[« e 0.5
LSS Exp B R
V 05 2405 24

Enlarge Data Customize A Interactive

More digits

208773,

More
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T n 0.5
— EXp -—|=
\"0.5 24. 05 24

(]
exp(-0.0208333 + 0.0833333 7)Y -1 +2x > (-1+2m™* [
k=0

ok =
—

Open code

Enlarge Data Customize A Interactive

[ = n 0.5
— EXp -—|=
0.5 24 .05 24
R b T T [
exp(-0.0208333 + 0.0833333 ) Y -1 +2x )’ Cak

k=0

k!

Open code
&

[ n° 0.5
— exp -—|=
0.5 2405 24
o {—1)F ['El}k (2121 75

exp(-0.0208333 + 0.0833333 ")y zg )’ x
k=0 ’

for not ((zpeR and -

Open code

Thence:

-0.7299948 + sqrt(Pi/0.5) exp((Pi*2/(24*0.5))-(0.5/24))

Input interpretation:

0.7299948 4 | ® 05
-0. — ex - —
+\/ 05 P|l23.05 24

Open code

Enlarge Data Customize A Interactive
Result:
Moreldigits
4 85773...
Series representations:
More
0.729995 \/ i Al
-0. — EX -— =
"N o5 “Pl2a 05 24

4]
~0.729995 + exp(-0.0208333 +0.0833333 17 ) Y -1+ 27 » (-1+2m™ [
k=0

Open code
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Enlarge Data Customize A Interactive
s 0.5
24 .05 24

| m
-0.729995 +\I e exp[

—— & D le2m ()
~0.729995 + exp(~0.0208333 + 0.0833333 ") Y -1 +27 )

k=i

k!

0.729995 + | " 0.3
-, — X - |=
+\I 05 Plog 05 24

— & (1 (-3) @r-z0f 5"
2 2k
~0.729995 + exp(-0.0208333 + 0.0833333 x|y 20 ), o

k=0

r not

For t= 0.6, we obtain:

14[((-0.548811)/(1-0.548811)*2))]+(((-0.5488 1 1) 4)))/[(((1-0.548811)2))*((1-
0.54881172)"2)))]

0.548811 (-0.548811)*
= +
(1-0.548811y* (1 -0.548811F (1-0.548811%)?

Enlarge Data Customize A Interactive

More digits

-0.78335478262647730587745118425104872042845623277574448731...

-0.7833547826264773 + sqrt(Pi/0.6) exp((Pi*2/(24*0.6))-(0.6/24))

I e 0.6
-0.7833547826264773 +\I — eXp - —
0.6 24.0.6 24
Enlarge Data Customize A Interactive
More digits
3.64561...
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Series representations:
More

| }'I'Z 0.6
—0.78335478262647730000 +\f ﬁ eXp T E =

-0.78335478262647730000 +

exp(~0.025 + 0.0694444 %)y -1 + 1.66667 3 (-1+1.66667 )" [
k=0

Eal SR
——

Open code

Enlarge Data Customize A Interactive

[—

I T 0.6
—0.78335478262647730000 +\( — exp - — | =
0.6 24 0.6 24

~0.78335478262647730000 +
o (-1)f (-1 +1.66667m7F [_El}k

exp(~0.025 + 0.0694444 1)y -1+ 1.66667x > o
k=0 ’

Open code

I T 0.6
—0.78335478262647730000 +\( — exp - —
0.6 24. 0.6 24

~0.78335478262647730000 +
— = (=1 (-1} (1.66667 x — z0)* zg*
exp(-0.025 + 0.0694444 ) zg ) 2
k=0

k!

Open code

For t=0,57721566... (Euler-Mascheroni Constant) we obtain:

-0.81745701519423421359+sqrt(Pi/0.57721566490153286)
exp((Pi"2/(24%0.57721566490153286))-(0.57721566490153286/24))

Input interpretation:

i

i
\I 0.57721566490153286

-0.81745701519423421359 +

e 0.57721566490153286
=54 =
E 24 . 0.57721566490153286 24
Open code
Enlarge Data Customize A Interactive
Result:
More ldigits

3.8263169561696472...

Continued fraction:
Linear form
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3+

1+ 1
4+

1+ 1
3+

T+ 1
1+

22+ 1

Series representations:
More

i

0.577215664901532860000
;12 0.577215664901532860000

24 - 0.577215664901532860000 24 a
-0.817457015194234213590000 +
exp(-0.0240506527042305358333 + 0.0721856131083597281418 II'Z}

\,( -1+ 1.73245471460063347540 =

-0.817457015194234213590000 + \/

EXp

o 1
3’ (~1+ 1.73245471460063347540 " [ 2 ]
k=0 k
Open code
Enlarge Data Customize A Interactive

h

0.577215664901532860000
2 0.577215664901532860000

24 0.577215664901532860000 24 a
-0.817457015194234213590000 +
exp(-0.0240506527042305358333 + 0.0721856131083597281418 ;rz}

V-1 +1.73245471460063347540 x
w0 (-1 (-1 +1.73245471460063347540 m) [—; )

k!

-0.817457015194234213590000 + \/

EXp

k=0

Open code
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h

|'
\f 0.577215664901532860000
n 0.577215664901532860000

24 0.577215664901532860000 24

-0.817457015194234213590000 +
exp(-0.0240506527042305358333 + 0.0721856131083597281418 }Tz}

o (1) (-] (1.73245471460063347540 7 - 50)* 75"
|'I 1 2k
Zn Z‘

k=0

-0.817457015194234213590000 +

EXp

k!

3.8263169561696472... 4 3.64561... 4 4.85773... /3 =

1
3 (3.8263169561696472 + 3.64561 +4.85773)

Enlarge Data Customize A Interactive

More digits

4.1098856520565490666666660666666660666666666666666666666666...

This result 4,1098 is the mean between 0,5 - 0,57721566... - 0,6 and can be
considered the best range so that:

_ T £ CH
fla) + TC'XP(E—Q) —:d
241 24

Furthermore, this result 4,1098 is also in the range of the mass of hypothetical dark
matter particles

From the first fundamental expression of PAGE 4, i.e.




2
we have, for n = 64, if we replaced % with % , a similar result. Indeed:

[-(exp(Pi*sqrt(64/6-1/144)) / (2sqrt(64-1/24)) + (exp(Pi/2*sqrt(Pi/6-1/144)) /
(sqrt(64-1/24))]

|
64 1 L R i
EXP[}T\r & 144 ] EXP[IZ ‘-1|| [ 144 ]

- +

| |
2J54-i 64 - -
24 24
: P e
_ || b .E‘l: ¥ 1535 :r'| 12 _ || 6 I[‘_1_.'2 Y m/6-1/144
\ 1535 \ 1535

° More digits

-1781.14584007706528471576132644218868840329191415810390947 ...

This result -1781,1458 is in the range of the mass of f,(1710) candidate glueball, with
minus sign

| [ (V1535 x)/12 1247y 2471 ]
e T+ 2e

Enlarge Data Customize A Interactive

:

B || '5 Fl: ¥ 1535 :r] 12 _ || 5 < 1/24 V2d g1
\ 1535 \ 1535

° Linear form
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-1781 + 1
-b+ T
-1+ I
-5+ I
-1+ 1
-25+ T
-4+ 1
-2+ T
-10+ 1
-5+
-1 1
™ 1
-2+
sl 1
i 1
-8+
B
Series representations:
exp[;r '5—: —ﬁ] exp[ ’é %44 ;r]
[ - A § e
24 24
— & CV () (B o)
—|lexp|ry =0 Z i
=y i
kj_1 1o, w_ ¥k
9 1 w0 [_z}k{_144+|5 z.;,} o |y
EXp Eﬂ- ety K ,."
k=0
k&
R 1} E—z.;. Zq
24 3 >_‘ [ }k [k? for not ((zpeRand —e< zg s |

Enlarge Data Customize A Interactive
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exp[n\/ i
+
4-— 64— L
24 24
arg[1535 X'}
~||exp|rexp|im

”g[‘m )

144
k1

H

$ (-1 (2 xkx‘k[—il}k]
.

=

w el (T ) ]] /
/

) 5 i [—éLﬂ o

/
1
2exp 2 T exp[z T

5 - D [ga_ L
24 24

—[[[exp [ﬂ_ ( i ]1';2 Img'lr % - :l,."ll':z m JI z;.-'z { 1+Isug{ 115;;5 -z :||,-"I¢2 nJI]

k=0 k!

5ok st

EEKP[EN[ lelmg# T4 s o)/ ;2{“[5"‘5 srrars Y L)
2 4y
s -1 [_é}k{"ﬁ i—zﬂ}k z
k=0 ket
1 1,2[513 1535 z.;.:l.'-:2m| —1/3- 12[mg _301”2,,11 ;
(%J %o /

P2 x

k=0

[ o, 1 (-2), (52 o s

53



[-(exp(Pi*sqrt(64/6-1/144)) / (2sqrt(64-1/24)) + (exp(Pi/2*sqrt(Pi*2/6-1/144)) /
(sqrt(64-1/24))]

Input:

B4 3 1
1 T = _ 1
EXP[’T\/ 6§ 144 ] ExP[z \, 6 144 ]

= +
I 7 .
24 24

Open code

Exact result:

’ i | 2 i
( |:~.-"_1535 :rllln"12 ( G 1'I2ﬂ1'||| e [6-1/144
T e i A o T )
\ 1535 \ 1535
Enlarge Data Customize A Interactive
Decimal approximation:
More digits

-1781.69268916956715292273155970026005696562359453667315382...

Alternate forms:

This result -1781,692 is in the range of the mass of fy(1710) candidate glueball, with
minus sign

s A

B ( (V1535 x)/12 L9 l2any24r21
\ 1535
Open code
Enlarge Data Customize A Interactive
(= : [ = =
B ’ PI:‘J' 1535 n|/12 2 ’ b rl,-'24n\." 24521
\ 1535 \ 1535
Continued fraction:
Linear form
1
-1781 +
.| 1
+
_92 1
N 1
-3+ 1
-1+ 1
-14+ 1
-1+ 1
-2+ 1
-1+ 1
-7+ 1
—154+ 1
-3+ I
=17+ 1
342

Series representations:
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2
exp[ '5—:—#] E}r:l;:n[l ”?—L ;r]
2 [64_-L [6a_ 1
24 24

o, C1F (1), (52 —af 2

g

k=0

+

!

/

(— 1} 1 _1 JT_E_ k e
Eexp[—rﬁi [ z}k[ 1::+ = Zn} g5 ]

L R R
[ijgi [ Z}k [_,j“ ZD} N ]] for not ((zgeR and -
k=0 i

Enlarge Data Customize A Interactive
54 1 1 a2 1
EXplmr ?—m EXPE E—mfr
e G _ L
\II 24 \II 24

[[p[ p[ _ars[ ) ” g i i - T“x* H}k] ]

2
W k=0

arg(-L + = -x)

2 ]‘G

= 1 [ 144+ﬂ?2_xkx_k{_il}k“ /
[ ,"'

/
1
2exp 5 T Exp[z T

k=0 k!

g[—}” e E ot (—i}k“ -

2 ke

k=0
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o
64 1 1 [#2 1
EXP[’T 6 144 ] p[z 6 144 ’T]

2 —— . L
2 \f ¥, 64_ L
24 24
Alexe }T(iJ12|mg L8350 ) 2m) z; 2 (14]au| 1535 )iz m
3g
o, U (-3), (552 =) =
i
I k!
2 !
2engf Lo LB i ) ] Pl e
2 oty
o U o) bt % —Zl:u}k e
k!
k=0

1 12 IELI gl: % —zp 1.-".-:2 Ir.1| -1,/2-1)2 |E|lgl: %—zu ]-:2 :r]| /
&) g /

5 il (-1) [_El}k [% —z.;.}k zﬁk

k!

k=0

Thence, results practically equals: -1781.1458 and -1781.6926 with the important

2
difference that % is equal to

Decimal approximation:
More digits

1.644934066848226436472415166646025180218949901206798437735...

Open code

Property:

E 15 a transcendental number
And represent zeta of 2

Alternative representations:
More

3 llaucz
5—5[ )

Open code

Enlarge Data Customize A Interactive
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8 (2)

g4

- (—i log(-1)°

e §

6 6 ¢
More

ol |

& Z‘ ,e.;
Enlarge Data Customize A Interactive
J‘Tz Mﬁ [_ l}k

E =-2 L kz

k=1

SR T |

6 35 a+2k?

More

” 8

— == [ Wi-¢ dt}z

6 3\

Enlarge Data Customize A Interactive

P zuuu 1 M]z
6 3l 1442

We note that:

54 + [-(exp(Pi*sqrt(64/6-1/144)) / (2sqrt(64-1/24)) + (exp(Pi/2*sqrt(Pi1*2/6-1/144)) /
(sqrt(64-1/24))]
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Open code

Exact result:

' | | 27 |
) f G ‘Fl:u.'ﬁ "] 12 ) ’ 3] flI-EJT 1III| m= [6-1/144
\ 1535 \ 1535
Enlarge Data Customize A Interactive
Decimal approximation:
More digits

-1727.69268916956715292273155970926095696562359453667315382...

This result -1727,692 is very near to the mass of f(1710) candidate glueball, with
minus sign

Alternate forms:

[ : L

54 f 6 fllv'ﬁ nlf1z { 0 yzanzaria
\ 1535 \ 1535
Open code
Enlarge Data Customize A Interactive
82890 - V0210 o ™3 12 _ 3 yGa1p (N24nV 24571
1535
Continued fraction:
Linear form
1
-1727 + 1
-1+ 1
-2+ 1
-3+ I
-1+
1
-14+ T
-1+ 1
-2+ I
-1+ 1
-7+ T
—154+ T
-3+ I
=17+ 1
_3.1

Series representations:
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2
exp[ 6—; - i] Exp[é JTF L ;r]

54 - =
2 lfg=il 64— 2
24 24
@ - l]l s 1243 _
—expm/z_.;.z [ }k[' .;.}z.;. E
i k!
i 1]' o
EEKP[—}T\K_Z‘ [ }k[ 1;: ZD} Zn ]_
o (-1F (-1), (222 g gt
PR
w - 1]' [— } [1535 - g} Zak
[EE‘L : k!
for not ((zp€R and -e < zg < 0))
Enlarge Data Customize A Interactive
exry - 2 | exp[%,/%—ﬁ NJ
54— e

+
2 64— 1 (64— L
24 24

. s L1k [1535 x}kx'k[——l}
144 144 2k a
[—exp[nexp i - ]\G; o
1 P
argl-— + — -x
2exp %;rexp[”r { 14;: E ]

g:
‘/;i -1 [_ﬁ +g —X X [_El}k]+

e k!
1535 i TN 1535_k_.|.;_1
108 exp[m a—rg[ ;‘:T x}”ﬁz r k!} 2 ]H’
k=0
1535 _ o (=1 (1535 S
[Em[m arg[; x}ﬂﬁz = )~ [EL]
a k= 1
for (x = R and 0

59



&4 1 BN o S
exp[;r E_E] exp[z,‘fﬁ e }TJ

5'4— i+ =
| |
2 [l Gy i
24 24
1 —1,-'2|:ug|: - z|:|'|.'-'2 -r1J -1/2- 12|alg 1535 ZEII'""Z -|-'|I [ 1 /2 la|g|: 115:;5_30| (2m)
(=) % ~explr |
) En
k
1,-'2|:1+|E|Lg|: 1154?:15—20].'-:2 -r'|I'| L l'l' [ ;}k[% _ZEI} zlik
“ k! )
k=0
2 It Y
2 exp E }T(i]l.-'E [mg[ 1‘11—4+——z|:.] (2 ﬂJ z,:,l 2[1+ mg[ P +Tﬁ zuL. 2 TJJ]
2 gy
ki 1 R %
« (-1) [_E}k[_m ~ T? —z.;.} z5 d
k=0 ket
108( Jl 2|alg 1535 z|:|l|-'-'2 T'II ;2+1 .'2|:1|g|'1535 z,:,] -:ZJT;I|
Zp

k! 22‘ k!

k=0

5 (5wt ;[ [}[—}]

k=0

1/sqrt(2e) * [-(exp(Pi*sqrt(64/6-1/144)) / (2sqrt(64-1/24)) + (exp(Pi/2*sqrt(P1"2/6-
1/144)) / (sqrt(64-1/24))]

Input:

V2 f
d 2 64— L 64— L
24 24

Open code

Exact result:

| — | 73y
— 1/2m, | o</ 6-1/144
Vv 1535 m|/12 ! ! !
_[.s W1z _o |8 TN
1535 1535

V2e
Enlarge Data Customize A Interactive

Decimal approximation:
More digits

-764.135821434088465707046654009089493504812748262303831508...

This value -764,1358 is very near to the rest mass of Charged rho meson, with minus
sign
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Open code
Alternate forms:

More
. w
3 (v1535 r)f12 1/24 my 24221
- € "+ e
‘-1 1535 ¢
Open code
Enlarge Data Customize A Interactive
e |0 f{u' 1535 x|(12 9 \/ 3 yzamy24n2-1
1535 1535
Ve
3 (¥1535 x)/12-1/2 2 3 1z4ny 2472112
O I ! E s S i
1535 \I 1535
Continued fraction:
Linear form
1
-764 +
_7 1
N 1
-2+ 1
-1+ 1
-3+ 1
-7+ T
-1+ 1
-3+ 1
-3+ 1
-1+ 1
-7+ 1
-1+ I
-16+ I
-1+
g
Now:

[-(exp(Pi*sqrt(2/6-1/144)) / (2sqrt(2-1/24)) + (exp(Pi/2*sqrt(Pi/6-1/144)) / (sqrt(2-
1/24))]

Input:
exple 2oL exp|® [T _ L
P & 144 P 2 ‘J & 144
H +
1 1
. s
24 24
Open code
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Enlarge Data Customize A Interactive
Exact result:

6 (va7 )12 6 12y a61y144
- | —= ¢ -2 | —= e
\ 47 47
Decimal approximation:
° More digits

-4.36037234447371942763505615372038415285081428954656404865...

Alternate forms:

6 [{'fﬁn]flE 1,-'24;1\-'2411-1]
- — |& i +2¢

\ 47
Open code
Enlarge Data Customize A Interactive
~ } E f{‘a‘ﬁ rr:l,-'"12 9 E 24wV 2An-1
\ 47 47

Continued fraction:
° Linear form

5 1
A I
-1+ 1
-3+
-9 1
S !
-3+ 1
-1+ 1
-5+
-1 1
* 1
-435+ 1
-1+ 1
=31+ 1
-20+ I
-1+
-B8+—
Series representations:
° More
Exp[n i—ﬁ ] exp[é ’é—ﬁ ;r]
e + =
sz—i p S S
24 24
- (- 22 (- 1) - (-132, 1 Ly
144! | 2l 1 144 &) | ok
EXp[}TEE‘LD — 0 |+2exp|; T Eg T
= 23k 1
5o Caaf (2
Zk:ﬂ k!
Open code
Enlarge Data Customize A Interactive
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explr [ 2 - = expl s | T—tem
'Jus 144 2\15 144

o + — =
sz—i sl
24 24
o 1R (-2) (£ o) 5t
—[[Exp[?r\zz_nz [ z]k E:H E-'EI} ) ]_'_
k=0 ’
o (=1 [— } [ ’l—zn}kzu_k
Eexp—fr\"gl - 1_:? : ff
— !
-1
[E\/_i [ }k[ ZD} z ]r--l not {{z5 &R and
k=0
2 1 1 o 1
of (i) =l i
2 + =
sz-i el
24 24
7o Resse - % B r[-i — 5] I(s)
i il 2m i
SRS
2exp|- 4\],_

[-(exp(Pi*sqrt(8/6-1/144)) / (2sqrt(8-1/24)) + (exp(Pi/2*sqrt(Pi/6-1/144)) / (sqrt(8-
1/24))]

Input:

U AL N NS G [ .
P & 144 pZ‘JIS- 144
H +
1 1
2\{8—— Besis
24 24
Open code

Exact result:

[ [ o
| 6 (viia)f 12_2’ 6 _uz2meaan

\ 191 \ 191
Enlarge Data Customize A Interactive
Decimal approximation:

More digits
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-7.70168576232505364644057076339720663723484731410883992066...

Alternate forms:

.
& i [‘,{‘ﬂ'ﬁ”]ﬁlz+201,-'24w24n_1]
191

Open code

Enlarge Data Customize A Interactive
:
B 6 f{v 191 n)f12 9 6 CH24nVZAT]
191 \ 191
Continued fraction:
Linear form
5 1
—L +
_2 1
N 1
-2+
=1 1
= 1
-5+ I
—d+ 1
-3+
_4 1
N 1
-2+
2 1
= 1
-2+
_9 1
N 1
-2+
-7 1
S |
.

Series representations:

8 1 1 [z 1
EXP[’T 6 144 ] EXP[E 6 144 }T]
- -+ =

zJa—i
24 24

k
—||EXP ?I'\Kz_l:' i [_l}k [_El}k [% _ZD} zak

k=0 A

o (-1F [—-l}k {—L + ’é —Zn:u}k %

1 f - 2 144 /
Eexpirr z.;.é ! /

N el i Y i ek

24/ 5o Z F for not ((zpeR and -«
k=0 )

Enlarge Data Customize A Interactive
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st—i Js—i
24 24

121 [ k121 Kk 1)
arg|l— -x w (=17 | = -x] x|-=
—[[exp[rexp[m [144 “ fx 21 [144 [ z’:-:]_F
;
e L
EXp 2;re:sq:: i

o, U af 4)
k!

k=0
= . 1 (22 (-1
[2 EXP[HT arg[; - ]ﬂi [24 :1} - [ z}k]] for (x
Fis k=0 ]
R and 0

zJa—i Ja—i
24 24

Al 9L, 2w +au - H2m
[[[exp[n[zu lel 2l 144 3'3']‘2 ’I Dlz 1| 5{144 3'3']‘2 :'I]

i) [ —Eu}kzak]+

2 K

k=0

5 Exp[} }T( Jl 12 Isugl: Taa E—zDII-'-:.'Z T:II I:Il,-.'2|: 1+Ia| gl:—m+5 —zg] -:ZIrJI]
2

o W () g rEn) % }
k!

k=0

iy

1 12|alg -z.;.]aqzn:] -1j2- 12|sug11°1 —z.:,]-'-:E:r:lI
)

o L () (3 ) =

22 k

k=0

[-(exp(Pi*sqrt(16/6-1/144)) / (2sqrt(16-1/24)) + (exp(P1/2*sqrt(P1/6-1/144)) /
(sqrt(16-1/24))]

Input:

65



explm, /¥ - L | exp|® [2_-L
P 6 144 pz\rﬁ 144

2 l1e_ = \/ 16 - -
24 24
Open code

Exact result:

_ |5 vz, | b upaieana s
\ 383 \ 383

Enlarge Data Customize A Interactive

Decimal approximation:

More digits

-21.7921604566254747127459424621662443480967531405723267207...

This result -21,79216 is very near to the value of black hole entropy (see Tables),
with minus sign

Alternate forms:

( 6 [{HSB m)f12 1.-'24;1@24;7-1]
- — le T+ 2

‘q 383
Open code
Enlarge Data Customize A Interactive
~ ( 2 fl}fﬁ rlf1z 2 ( b RIEIE NI

M 383 w 383
Continued fraction:
Linear form

1
-21+ : 1
—1+ 1
-3+ 1
-1+ T
—d+ 1
-3+ 1
-3+ 1
-3+ 1
-1+ 1
42+ I
-1+ 1
—d+ T
-3+ 1
-1+
S, it

Series representations:
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2\[15-— 15—i
ffi AL -zn'f‘zf}
zexp[—nJEi[ i e
FJ—i[h{hF“zﬂ%]

Enlarge Data Customize A Interactive

B _ 1 1 [z _ 1
EXP[}T 6 144 ] EXP[E 6 144 }T]
+ -—_
|
) \( e [ 16t
24 24

gty

/
2exp|-nm exp[z T

i“”%ﬁ+?ﬁfﬂﬁwF
k!
arg[%—ﬂ”ﬁi[ 1 [383 x| X [_é}kﬂ g

k!
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for not ((zoeR and -w < zg = 0))



|
E\flﬁ—i \/15—%

1 y/2 alg{ = =Z0 I||"I'12 my 12| 14|aug 383 -2 '|I."I-:2 ml ]
—[[[Exp[}r (_] | 144 N I 2o l: | l: 144 Y I
Zg

o C1F (), (22 - }
+

1 1/2 algl:——+——z|:|'|.'-:2n;l 1/2|1+=ug ——+——z|:|'|.'-:21r1 ]
EE}{]_][—}T(—J I 144" 6 I % { l 144 6 I

e iy -zn}kz?‘]
k=0

/

( 1 ]-1,'2 Imgl} % =20 :|.-"I-:2 JT:II -1/2-1/2 |mg{ % ~Zjy llln"I-:E :r:ll] /
i 2 ! % | 2 i
Zg

o (-1f 383 _ o) zg*
EZ { }k E{ ZD} Zo

k=0

[-(exp(Pi*sqrt(24/6-1/144)) / (2sqrt(24-1/24)) + (exp(P1/2*sqrt(P1/6-1/144)) /
Input:

(sqrt(24-1/24))]
[k ) =i
oz i

Open code
Exact result:

ka 1=

I
1 ( 6 §5~J23 1];12 E E M2V n6-1144
"5y 23 5\ 23
Enlarge Data Customize A Interactive

Decimal approximation:
More digits

-55.0350864316374306001524112838137802449821710998154612076...

Alternate forms:

1 ( 6 [ (5v23 n)f12 9 1..'2417\-'24:r—1]
P+ 2
"5\ 23

Open code
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Enlarge Data Customize A Interactive

5 23 "5\ 23
Continued fraction:
Linear form
55 .
- i+
28 + L
-1+ I
-1+ T
-238+ 1
-1+ I
-1+ 1
-12+ 1
-2+ 1
-22+
-2 1
= 1
-3+ I
-1+ 1
Series representations: o
24 1 m 1
exp[;r e T ] Exp[ o }T]
o [ . RS f il
24 24
k
o [—1} [ }k[S?S —E’D} Zak
—||EXP }'I"\" o Z X1
k=0 ’
1 sk s Kok
; 'J_N - 1]' [_Z}k{_144+6 ZD} En /
EXp —fr b 2‘ 1 ,."I

w (- 1} { h {5?5 zn} zb

z_qf__'z: for not ((zpeR and -=

Enlarge Data Customize A Interactive
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—
24 1 N
EXP[”T & 144 ] Exp[z L }T]

_ . :
2\/24_L —
24 L
[ arg[%—x.”ri[_l}k[% _xkx_k[_il}k
—||exp|rexplir | —————— . +
L k=0 k!
f : JT
§ arg- -+ + % —x
2exp EJ‘TEXP[IF [ 1‘;4 e }]ﬁ
m

k!

k=0
k... E :
arg[% -X o 1) [% _x} B} [_E}k
[E EXP[HT T ﬂké‘j - -
R and n
——
exP[” % = ﬁ ] exp[i %_ﬁ }T]
- ) :
X \/ 2434 24- 1
_[[[Exp[n (Zi]l /2 Imgﬂ 5?5.2:.].'-:2:r!] ul 2 1+|a15{ 144-301-'.:2 n;]]
0
i (-1)F [ }k [5?5 -zn}k "
o
k=0 k!
EEKP[EN( JIZImg': 144 ﬁ‘za]h:zﬂl I;.-2'}1+Isus': T _ZD]I-'III':ZHJI]
2 \z
S [_é}k[_ﬁ é‘zn} Zp ]
k!
k=0

[ 1 J—l,.'z |mg': % ~X0 ].,-'"-:2 n:] -1/2-12 |E,_lg1 %-ZD],-"}E n:]] I|.
s : h | |

g
7 — [—1} [ }k [5'?5 —Z‘D}k zak

k!

k=0
[-(exp(Pi*sqrt(48/6-1/144)) / (2sqrt(48-1/24)) + (exp(P1/2*sqrt(P1/6-1/144)) /
(sqrt(48-1/24))]

Exact result:
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o
_| 6 (vitsisjiz , | 6  spyweiiean

\ 1151 \ 1151
Enlarge Data Customize A Interactive
Decimal approximation:

More digits

-520.324977175415226219045375149602966830562620617104898006...

A good approximation to the rest mass of Eta meson

Alternate forms:

;
' 6 [ (V1151 a)/12 /241 em]
- — T+ 2e
H 1151
Open code
Enlarge Data Customize A Interactive
—
B ' 6 AVIBT r)f12 5 6 GM24nVZanT
H 1151 H 1151
Continued fraction:
Linear form
520 :
- -
-3+ 1 T
-12+ 1
-1+ 1
-26+ 1
-2+ T
-5+ 1
-2+ 1
-2
N 1
-1+ T
-1+ 1
-5+ 1
-1+ I
-1+
B e
Series representations:
—
48 1 1 = 1
EXP[’T 6 144 ] ExP[z 6 144 }T]
e + —
EJ%—i J%——
24
13
S ZL[““-ZDP %,
~||exp|ry =0 L
k=0
- k
1 w (- 1]' }k —ﬁ I—ED} Z.:, /
2exp| -7y 50
2 L k! /
Wy usi_ o Zn
2 v 50 Z [ }k{ } for not ((zgeR and -os+
k=0
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Enlarge Data Customize A Interactive
I L e »
Exp[’T 6 144 ] ExP[z 6 144 ’T]

N
2\/48—i T
24 24

[[p[ p[ g[i}”( § T e - -~ xt {—é}k] .

25 = k!

1 m
ar [——+——x
g 144 6

2x

/
1
2exp 2 s Exp[z m

o, 1 (g of L)
k=D k! /
1151 k(1151 i1
arsl o w (-1 [—— -x| x
2 explir [24 } *J_ [24 } {z}k for
2= = k!
R and 0
g m
EXP[ e ] Exp[z— s ;r]
- + -
2 \/48 i 48 - L
24 24
_[[[EXP[}T(iJIIZ Imgﬂ 1114541 30]-'1211:] ;2{1+Ial.g|: P -zD],u.;zml]
Zg
i e [ }k[“Sl z.;.}kzak
+
o k!
9 Exp[E ;1-[ Jl Zlalg $+E—ZDI|H2 TJI ;.IZI:HIEug _#*’E—zﬂ] .;z;r;.]]
]
= (-1 [_é}k [_+44 i—z.:} %"
k=0 k!
1 1.'2|alg: z.:,].’-:EnJJ =1f2= 1.'Zlmg 1151 ZDI|-"iETJ|
(EJ o J,-'

k!

Ei [_1} [ }k[1151 _zn}kzu_k
k=0
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[-(exp(Pi*sqrt(54/6-1/144)) / (2sqrt(54-1/24)) + (exp(Pi1/2*sqrt(Pi/6-1/144)) /
(sqrt(54-1/24))]

| |
54 1 T |m 1
EXP[}T\I 6 1d4a ] ExP[z ‘-,II 6 144 ]

= +

| |
| 1 | 1
Enlarge Data Customize A Interactive
5 || E' .E'I: Y 1205 :rll."IIE i || 5 1/2 \l'm m
\ 1295 \ 1295
More digits

-840.820384784908207995410706810026169820451153617261985029...

| 6 (V1295 n/12 124 7V 24n-1
L

"\ 1295 \°

Enlarge Data Customize A Interactive

. ) 6 mssaz_, | 5 ipasvzas
\ 1295 \ 1295

We note that:

Pi [-(exp(Pi*sqrt(54/6-1/144)) / (2sqrt(54-1/24)) + (exp(P1/2*sqrt(Pi"2/6-1/144)) /
(sqrt(54-1/24))]1 P1 [-(exp(Pi*sqrt(54/6-1/144)) / (2sqrt(54-1/24)) +
(exp(Pi1/2*sqrt(Pi"2/6-1/144)) / (sqrt(54-1/24))]

|
4 1 T |/m 1
3 144] p[z\'lls 144]

Exp[fr \E

m|- +
I 1 I 1
2&54-— L, .1
24 24
Enlarge Data Customize A Interactive
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| II 2
N o A T e L

\ 1295 \ 1295 €

i

More digits

-2643.41379369142944342937563614270970030474695509126014466...

This result is very near to the rest mass of charmed Xi baryon

[ 6

(v1295 )12 24y 24721
4 2e” m

"\ 1295
Open code
Enlarge Data Customize A Interactive
| 6 (vizes )12 | 6 1."2:r1||||':rEI.l'l5—1_-'144
- | == & P -2 | —— ¢ m
Y 1265 Y 1265
Linear form
1
-2643 +
3 1
N 1
-2+ 1
-2+ T
-2+ 1
-2021+ T
-1+ 1
-6+
-3 1
N 1
-2+ T
-1+ 1
_2+—1
-2+ 1

and that the result -2643,4137... is practically equal to the rest mass of charmed Xi

baryon 2645.9+0.5 with minus sign.

[-(exp(Pi*sqrt(256/6-1/144)) / (2sqrt(256-1/24)) + (exp(Pi/2*sqrt(Pi/6-1/144)) /

(sqrt(256-1/24))]

| |
256 1 n T 1
EX = _ = exp|T [T - —
p[” 6 144 ] p[z \( 6 144 ]
= +

2\{255-‘% \fll 255-2i

Open code
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' b |:1J f143 n]:a"lz B f 6 124y n/6-1/144

T\ 6143 € \ 6143

Decimal approximation:

More digits
-2.5481741128894845511527240984310489334247038391341796... x 107
Open code

Enlarge Data Customize A Interactive

Alternate forms:

B ( 6 [ (¥ 6143 :r]l,."'lz 5 2{“1_-'24,1~~-'.24:r—1]
\ 6143

Open code

) ’ b6 Ph 6143 1)/12 ’ b GM24mVZan-l
\ 6143 \ 6143

Continued fraction:
Linear form

-25481741 +

-7+

-1+

-3+ 1
-7+

-3+ 1
-5+

-1+ 1
-1+

((-[-(exp(Pi*sqrt(256/6-1/144)) / (2sqrt(256-1/24)) + (exp(Pi/2*sqrt(Pi/6-1/144)) /
(sqrt(256-1/24)]))*1/3 * 2Pi

Input: _
explr, | 28 - L explL JZ -1
P & 144 P 2 6 144
—-- - m
3 ' 1 ' 1
\'! 2\[255-— \1255-—
24 24
Open code

. Units »
Exact result:
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| ( 6 (Ve x)f12 ( b Y2y n6-1j144 1 _

2 3 i

\y 6143 ° "7y 6143

(] Units »

Enlarge Data Customize A Interactive
Decimal approximation:
More digits
1848.940355032163723630557516200408915880079834826482144507 ...
Open code

Alternate form:

I :
: 6 i{ [v 6143 x|/12 9 gl24mV24n-1
\ 6143 ' € - i

Continued fraction:
Linear form

1848 +

1+

15+

1+ 1
3 1
= 1
3+
1 l
N 1
2+
54

21+ 1

The result 1848.94 is a good approximation to the rest mass of D meson
1864.84+0.17

[-(exp(P1*sqrt(496/6-1/144)) / (2sqrt(496-1/24)) + (exp(Pi/2*sqrt(Pi*2/6-1/144)) /
(sqrt(496-1/24))]

Input:

(%]

426 1 1
EXP[’T\/T‘E] EXP[E\’?‘E]
= +

2 f495-2i4 Mgﬁ-i

Open code

Exact result:
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=
b (vT1e03 x)/12 6 y2n | n?/6-1/144

A Errrriis o i

\ 11903 \ 11903

Decimal approximation:
More digits

-5.699036373166463553624780102376593290362262007576723... x 10'°

Open code

Alternate forms:

i w o

s ( 6 [ {\u’llQDS ”]I.'lllz+2f1."24ﬂ"-.||24ﬂ2-1]

\ 11903
Open code
Enlarge Data Customize A Interactive

. ; =

B ’ 6 J"ﬁ :r:lll."12 _9 ’ 6 plzan v 24x2-1

\ 11903 \ 11903

(((27-[-(exp(Pi*sqrt(496/6-1/144)) / (2sqrt(496-1/24)) + (exp(Pi/2*sqrt(Pi*2/6-
1/144)) / (sqrt(496-124)])) /4 * 2Pi

Input:
426 1 n n? 1
EXp|m ? trH m EXp E ? a 1—
27 — - + 2
4 1 1
\ 249%6-5 496 - L
Open code

Exact result:

—
b (v11903 x|f12 6 y2n [n?(6-1/144
gl f' iz, y "

\ 11903 ° Ty 11003 ¢
Decimal approximation:
More digits
3096.942389275415119196141396729212278886160029049826229679...
Open code
Enlarge Data Customize A Interactive

Alternate forms:

| ! —_—
E?+E{j{ 112[]3 </f{‘“'11903 ﬂ].-'lllz+E‘,1."24Ir\"24:r2—1 .

Open code
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II . A
321381+2+ 6 1190378 {( LYIRI Y12 o yzany24n21
11903

Continued fraction:
Linear form

3096 +

1+

1
16+
2+ 1
1+

3+ 1
1+
6+ 1

1991+ 1

The result 3096,94 is practically equal to the rest mass of the J/Psi meson
3096.916+0.011

[-(exp(Pi*sqrt(1024/6-1/144)) / (2sqrt(1024-1/24)) + (exp(P1/2*sqrt(P1/6-1/144)) /
(sqrt(1024-1/24))]

Input:
| |
1024 1 m o |a 1
EXP[’T\I 6 144 ] ExP[z \I 6 144 ]
_ ' 1 i 1
2\(1(324-— \11024-—
24 24
Open code
Exact result:
1 [ 6 (svemEa)iz 2 | 6y a6 1144 x
-—— J== e e U e
5 "q Q83 5 "q Q83
Enlarge Data Customize A Interactive
Decimal approximation:
More digits

~1.041368108406279399413155957904606754806783037095726... x 101°

Open code

Alternate forms:
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—

6 [ (svo83 n)/12 g pH24n Va1 ]
— '+ 2e
5\ 983

Open code

. _
) ’ 6 E{s vors a1z 2 6 RUIESFIES
983

\ 5\ 983

1

=

Continued fraction:
Linear form

-10413681084062793 +

-1+

-169+

-12+

(((-[-(exp(P1*sqrt(1024/6-1/144)) / (2sqrt(1024-1/24)) + (exp(P1/2*sqrt(Pi/6-1/144)) /
(sqrt(1024-1/24))))"1/6 * 2Pi

Input:
1024 1 rof=x_ 1
EXP[’T & 144 ] ExP[z 6 144 ]
-|- + 2
,ﬁq 2\/1&24-i 1024~ L
24 24
Open code

Exact result:

.
1 b JA5vem a2 2] 6 G2 n6-1/144 x

*q 5\ 983 5 983
Enlarge Data Customize A Interactive
Decimal approximation:
More digits
2936.165832636106007583223363922232337304567574612003522605...
Open code

Alternate form:

79



—_—

El‘zji o
083

5
’5‘/ (5983 n)f12
T 42

'

plf24m ¥ 24 -1

Continued fraction:
Linear form

2036 +

b+ 1
33+

T+ 1

1+ 1
7+

1+ 1
25+

1+ 1
2+

1+ 1
15+

71+ 1

The result 2936,1658 is a good approximation to the rest mass of the Charmed eta
meson 2980.3+1.2

In conclusion, we have:

[-(exp(Pi*sqrt(4096/6-1/144)) / (2sqrt(4096-1/24)) + (exp(Pi/2*sqrt(Pi*2/6-1/144)) /
(sqrt(4096-1/24))]

Input:

006 1 A
EXP[’T\/T_E] ExP[z\/E. 144]
- -
1 1
2,/4096 - L 4096 - L

Open code

Exact result:

=
b (vos303 x)/12 6 y2n n?/6-1/144

= [ e ! - £ ¥

\ 98303 \ 98303

Decimal approximation:
More digits

~3.474457619702701019494461189742470223474370730063589... x 10
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Open code

Enlarge Data Customize A Interactive
Alternate forms:

) ’ 6 (ves303 x/12 49 pM24m 24n21
\ 98303

Open code

= . =
( 6 (ves303 a)12 9 ( 6 Jlz4n V24

7\ 98303 © \ 98303

Continued fraction:
Linear form

-3474457619702701 019494461 189742470 +

-4+

2Pi * In(((-[-(exp(Pi*sqrt(4096/6-1/144)) / (2sqrt(4096-1/24)) +
(exp(Pi/2*sqrt(Pi*2/6-1/144)) / (sqrt(4096-1/24))])))

Input:
2
S
2rlog|-|- +
1 1
2 |4D95—§ |4D95—§
Open code
e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive
Exact result:
| 2
G T A Y2m | me6-1/144
2516k ' Jvessoa )z, ' P’
"q 98303 "q 08303

Decimal approximation:
More digits

485.2550913884254054893620260853642044016470740645878905363...

Alternate forms:

More

102[[ B ]T [fl:'\l' DE303 n]ll."llz 49 l24m  2an2 1 ]Zﬂ]
98303

Open code
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Enlarge Data Customize A Interactive

2rlog|,| ——
TR "q( 98303

Open code

JoB302 x| 12 f 2_
[{ ), L9 24y 24n 1]

2m lug[f': yeu3os n]-"ll 5 0 g Vz4nta ] - IDE[QSSDB ]
Continued fraction:
Linear form 1
485 + 1
3+ 1
1+ 1
11+ 1
1+
1
1+ T
9+ 1
3+ T
1+ 1
14+ T
48+ 1
1+ I
B+ 1
1+ T
2+ 1
2+ T
1+—1
1+—1
1+—1
1+ I
1+—

Alternative representations:

Exp[ 4';9'5 1;4 ] exp[— ™ % %44 ]
2 [4096 - 1 4006 - 1

exp[—n\/ ﬁ+%] exp[fr\/‘mT%—m]

2 rlog, -

1 1
(4096 - L :z\ldrr::m;:fi.-E

2rlog(-(-1)

Open code

Enlarge Data Customize A Interactive
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i)

¥ |

exp|m

2rlog|-(-1) -
2 |'4D95—— |'4D96—£
B O aoos 1
pzfr 192 ¥ B & _1

2 logia)log,

1
4006 - L \/4995- =

Series representations:

More
4::1 & 1 2 1
expim. | = - T2 exp| Lo S

2rlog(-(-1) -

2 (4096 - L |'4D9I5- 22
2rlogl-1+ ’_ {14'98303171;12_'_2 | f124n'\ll o )

\ 98303 \ 98303

1

I I:WS3'3'3"1*1° | _ @ 1/24 74 -1424 72

il 1y qsgns: ¢ "4 og303
2m .
k=1
Open code
Enlarge Data Customize A Interactive
N L PO T L
P 6 144 2 6 144
2rlog(-(-1)

+
1 1
2 [4096 - - 4096 - L

- arg[zltl] - arg(zg)

4ix = +2 rlog(zg) -
T

. - &
4 08303 n|f12 ; * 2
( ), ” 2\/ 6 yzdmy-l424n? _ —+&

[
_1)* — 2ol &
"i[ ) os303 © 0813073 0] “o
2

k=

k

—

Open code
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2
4006 1 1 Ay
— - — exp| - - - —
Exp[ﬂ' = - ] p[z 5. i ]

2rxlog|-(-1) o + =
1
2\(4995-2—4 \(4995-—
| 2
2 i 10 ¥ 1 . ( 5 fl: ﬂm JT]II-'II].z ( ﬁ J:“]._I'Z.l'l' 1|‘I =1/ 1444 .|'I|5 "
A ‘Iq 98303 ‘Iq 98303
I 1
[ I:‘ﬂ'"'-'33'3'3 T]-'” b2 | 8 f24my -1424n2
9 = \,| =F] 31:13 Y 98303
Fi8
k=1 k

Integral representations:

o
402G 1 1 e 1
EXP[” 6 144 ] p[z ™V & " 1ag ]

2xlog|-(-1) + _
2\(4096—i \(4&95-_
24
|" e P.: vogana :r]ll."ll.'! iz /24 V142412 :
*y 08303
Eﬂj ! = dt
1 t
Open code
Enlarge Data Customize A Interactive
- TR W L M 1 1
Py 76 " lae Pl & 144 Gerty
2rlog|-(-1) + :_,J
| —i sa+y
2\{4095-i \I4D%—i
24 24
ik . '—E -5
[_1+ 6 f.{wgsznz :r]:.-lz+2 6 24V -1424r ] F=sP (L +5)
98303 Y o303
Ir(l-s)
ds for -1 0

The result 485,25 is very near to the value of the rest mass of the Kaon meson
493.677+0.016
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Furthermore, we have that:

The only remaining problem is thus the summation over . To solve this, it is important to realize
that the value M? only actually depends on the value of N of a certain state, The question is thus
now how many string states there are in the full open bosonic string spectrum for each value of N1,
Following the literature we call this number Py (f\”‘). The number 24 refers to the number of transverse
coordinates the oscillators of which contribute to the mass of a certain string state. As explained e.g.
in section 2.4, for bosonic open strings in uncompactified 26 dimensional spacetime this number equals
24, Poy (NJ'} is called the number of partitions of N+ (we will not mention the number of transverse
coordinates explicitly when talking of the number of partitions in what follows). The single open string
partition function is now reduced to

Z1 =" Pou (N*) Zpars (N*). (3.5)
N+

Since we are interested only in the high energy behavior of the single string partition function, we
are interested in finding a asymptotic formula for Pay (N+) for high values of N-. Although this might
not seem difficult for the reader, the problem is tougher than is looks. Luckily for us, is was solved before
by Hardy and Ramanujan [22] who found

| S _
Pu(NY) =N S gevNT (3.6)

=2 ! ‘\/{E

or for a more general number of transverse oscillators

b1
1 b - _bki3 o /KT s
AN) = (Z) NV (3.7)

And from:

Chapter 16
String thermodynamics and black holes
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The result (16.2.29) is only the leading term of the celebrated Hardy-
Ramanujan asymptotic expansion of p(N):

1 N
p(N) = e eXp(Q?r"/;). (16.2.31)

A AT
Ea

This is not an exact formula either, but is an accurate estimate of p(/V), as
opposed to our accurate estimate of the logarithm of p(/NV). We will not give
here a derivation of the Hardy-Ramanujan result. It is fun, however, to test
the accuracy of the Hardy-Ramanujan expansion. In Table 16.2 we compare
the values of p(N), as calculated exactly, with the estimate p. (N) provided
by (16.2.31). The estimate gives an error of about one-half of a percent for

fL P A Ta T e
Iy — 1Luuuu.,

.

We now need a minor generalization of (16.2.31). Assume the string can
vibrate in d transverse directions. Then, for each frequency £y, we must have
d harmonic oscillators representing the possible polarizations of the motion.
Furthermore, the associated occupation numbers need a superscript labelling

the d polarizations:
i (d)

ny ... ny
nén nff} i néd}

(16.2.32)
-nim ngm ngd)

In order to sum over all possible states in the new partition function Zj,
we must sum over all possible values of the occupation numbers -ngf}, where
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N p(N) (N est p(N)/pest(N)

5 7 8.94 0.

829

=]

10 42 48.10 0.8731

100 190569292 199281893.25 0.9563

1000 | 2.406 x 103! 2.440 x 101 0.9860

10000 | 3.617 x 1019 | 3,633 x 10106 0.9956

Table 16.2: Comparing the exact values of p(N) with the estimate p(N)est pro-
vided by the Hardy-Ramanujan formula.

k=1,2,...,0,and ¢=1,2,...,d. This gives

oo d
Zi= Y e}{p[ 'r””‘zz ngﬂ. (16.2.33)
=0 g=1

(1) (d}
g 'y e Ty,

The sums over the various n'? factorize, so,

Zg= Z exp{ ;MD Zi m] . Z exp[ hwa Z In ['ﬂ] (16.2.34)

(1 =0 d)
) ki

111

Each factor here is equal to the previously calculated partition function Z.
We therefore have
Zy= (Z)*. (16.2.35)

The new free energy Fj is also easy to calculate:
Fi=—kT'mZ;=—-kT'dInZ = Fd. (16.2.36)

The entropy, obtained by differentiation of the free energy, also acquires a
multiplicative factor of d:
Sa=254d. (16:2.37)

For the energy Ej. the same multiplicative factor exists on account of (16.1.6).
We also note that £ is equal to fwyV, where [V is now the total occupation
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number
Ey=Ed=hauN, N=Y . (16.2.38)
tq

Using our earlier result for S in (16.2.28) we now have

So= Ao 1L = ko f‘_g—d:kzm/ﬁ;d, (16.2.39)
A V' 6 /i V 6 -

where we made use of (16.2.38).

Let us call p;(N) the number of partitions of N when we have a d-fold
degeneracy. This means, for example, that the partition {3,2,1} of 6 now
gives rise to many partitions written like {3,,,2,,,1,,}, where we include
subscripts p; that can take all possible values from one to d. A partition
with different subseripts is considered a different partition. We now see that,
for a given energy, with associated number N, the number of states is p;(N).
Therefore S; = klnpy(N), and comparing with (16.2.39) we conclude that
for large N

: Nd
In pa(N) = 2my[ == (16.2.40)
The more accurate version of this result can be shown to be
1 d oy (d+1)/4 i Nd
N (—) N—(@+9/4 oy (2?;* —) . 16.2.41
pulN) = == (33 exp (2m)/ (16.2.41)

You can see that for d = 1 this reduces to p(V), as given in (16.2.31). For
d = 24, the number of transverse light-cone directions in the bosonic string,
the expression simplifies a little:

1 s
pu(N) = —= N2/ exp(al:rr\fN) . (16.2.42)

Note that, from the Table 16.2, and utilizing the Ramanujan equation, we obtain:

0.57516  ((((((-[-(exp(Pi*sqrt(10000/6-1/144)) / (2sqrt(10000-1/24)) +
(exp(Pi/2*sqrt(Pi*2/6-1/144)) / (sqrt(10000-1/24))])))))))"2

Input:
- 2
exp[;r |I 10200 — ﬁ J v?_xp[;l % - % ]
057516 |-|- +
2 110000- 2 10000 - L
24 24
Open code
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Enlarge Data Customize A Interactive
Result:

° More digits

3.61711... x 10'°6

Series representations:

i
II' { =2
exp[ 1|:u:u:u:| L] EXIJ[‘II’ T? %44]
0.57516(-1)|- -

|'1CICICICI—— ||1DCIDD——

1 230000
0.14379 |exp® M/z_ui o (B = o)
o k!
1k (= 1) (2329 _ o ok
4expn\'zi [z}k[ 1‘44 o) %o
k=0 2
Bl 1f [ zjk[ ﬁ g_z':'}kz':'
exp —;r Zp L =
k
1 & (- }k[ ﬁ _z':'} %o
4exp2 — 4y Eg
2 ké:u k!
k
\‘EE i -1 {_i}k [BE% ~%0) %'
k=0 :
for not {[(zgeR and —ao < ;
Enlarge Data Customize A Interactive
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2
10000 1 1 2 1
exp[fr S ] exp[z LY ]
0.57516(-1)|- +
2 [10000- L 10000 - X
24 24
230000 k (230000 kL1
gl o (-1 (B2 k(-
0.14379 expz;rexp[”r { ;44 } ﬂ)_‘ [ 144 - [ z}k ”
% k=0 i
o)) o CH (5 ()
4 exp|mexp|ir 5 \GZ =
4 | k=00 2
1 P
1 argl-— +— -x
Exp[— nexp[ur [ 14; 8 ) ]J_
T
ki1 . x2 k1
w (=1} { 14_4+ - —x} X [_Z}k
k=0 k!
2

1 m
ar [—— + — —-x
g 144 & }

2m

w (-1)f [—L +’T—E —xk R [——1}
Z 144 [&] 2 Mk lll.l'lll

2[1 [
4 exp E;rexp £

Jan k!

239999 }

2 = k!

arg[

[expz [1 mw

forix e R and x
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— 2
| o
10000 1 1 s 1
EXP[}T\/ 6 144 ] p[z ’T\I 6 144 ]
-

0.57516 (-1y |- s
- ———
z\ﬁmmu-i \flmm-i
24 24
239099 _ |/,
['3 14379 |exp [”( Jl 2[g 23357 o) 2]
Ely
o ) 2, 1 (5 e
’ k! "
k=0
4exp ﬂ_[ ]1 Elalgﬂ% 3|:|l|-' 211] 112 1+lmg|:23f4iqq zD]II."I-:E:rjl]
Zg o
oo k
o CIF (1), (2222 aof s
o k!
sl L2 P ol o o))
2 Az i
2k
o (-1 [_é}k [_ﬁ + %~z o )
k=0 k!
] E [
sesge[ Lo (L2 S el ot S
P % o
P
i U (-2) (o + e - m) =
Jey k1
1 |a|g|:23°°°° zﬂ]nzﬂl . |mg.:M zl:lll"ll':z*'f:'] ;
(%J 0y /

k!

DL

k=0

Result practically equal to the value as in the Table, i.e. for N = 10000 p(N) = 3,617
*10'%, Also for N=5,N =10, N =100 and N = 1000, we obtain similar results.

0.1329  ((((((-[-(exp(Pi*sqrt(5/6-1/144)) / (2sqrt(5-1/24)) + (exp(P1/2*sqrt(Pi1"2/6-
1/144)) / (sqrt(5-1/24))])))))))"2

Input:
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5 1 o = 1
| . ral P Ex —_ —_— —
P [}T & 144 ] p[E \I & 144

0.1329 (|- +

o e

p B
24 24

Open code
Enlarge Data Customize A Interactive
Result:
Fewer digits
More digits

7.000489715690419184227742861162617611770809936686792152198...

Series representations:

2
o
5 1 1 e 1
EXP[}T 6 144] p[:z”r 6 144]
+

0.1329(-1)|- -
g Pk s
24 24
(-1)* 2z
0.033225 |exp?|n vz S E }*‘[ o] +
k=0
1) 1ue -k
4 exp H\'Ei [ LE{' ZD} :
k=0 ¢
O e e
EXp —;r ity L & -
(1 eV kb om) = )
dexp”| - w4 = 1 j'
o k!
2= [—1} { } [llg—z.;.} z.;,
Va |, —
k=0
I 1ot | R and
Enlarge Data Customize A Interactive
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0.1329(-1)|- o
gk
24
e w[—l}kg_k‘k__l
[D.DBBEES[EXPZ[HEXP[IN #‘Hx} ‘J,; = [144 k) [ z}k
L % i k=0 &
112 k119 kL1
arg| — - X =1 | = -x| x™ (-2
4Exp IFEXIJ[I}T L} \Gi [144 : [ Z}k
_ 2m _ o ke
nd
E:{p[E rrexp[m arg[—m t E = ]‘j;
2 2
g G [ 144_'_%_1,}"1,_.&[ El)k
¥
Y k!
G g
4exp2[lnexp[m arg[ a6 ]ﬁ
2 2
N[_l}k[_lxlwa“Tﬁ xkx_k[_'l}k /
k=0 k! /
119 k112 koL
exp?|in rg[g—x} ﬁz = (-1) [H_x x { —L
2m e k!
torix e R and x
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2
5 1 1 1
EXP[}T 6 144 ] EXP[Z ™ 6 " 1aa ]
0.1329(-1)|- + =

/2 mg‘ﬂ 119 —z.:,].'-:ZnJ 12 1+ ELE‘M_ZD]!'}EN
[D 033225 [exp [,T[ ] e 12 I £ e g =0 )2 )
20

o 1 (- }k[llg '3'} % +4Exp[ﬂ_[i]l"‘z|alﬁ£_30],":¢2n?|
k=0 k! 2q
Lzl 330 am]) & b (-3 }k{”"" -2 %
k=0
2
Exp[in[ Lyl =) J[[—— o]
2 gz
T N e - i i
k=0 k!
| 2
[ (Lo en] 2o e o))
2g
s (-1F [-;}k[_¢+§_zc.}*zak]]
k!
k=0

( 1 J—lalgﬂ%—m :II.-"I-:E JTJI —l—lmgﬂ%—z.j :III-"I-:E :r]J] !
i zl:l i

ey

[é[ (L) (i E.; Drzak]’

0.321158  ((((((-[-(exp(Pi*sqrt(10/6-1/144)) / (2sqrt(10-1/24)) +
(exp(Pi/2*sqrt(Pi*2/6-1/144)) / (sqrt(10-1/24)])))))))"2

2
2
LI | 10
24 24

Input interpretation:

0.321158 | -|-

Open code
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Enlarge Data Customize A Interactive

Fewer digits
More digits

42.00078768262369264059794486211334619364672129732630395117...

0.554792  ((((((-[-(exp(Pi*sqrt(100/6-1/144)) / (2sqrt(100-1/24)) +
(exp(Pi/2*sqrt(Pi*2/6-1/144)) / (sqrt(100-1/24)]))))))2

2

f [ 2

| 100 x a2 1

=E ’T\‘I' 6 144 ExP[z ‘-.'I 6 144 ]

0.554792 |-|- +

| |

z‘i'h:utrl-i4 100 - -

Enlarge Data Customize A Interactive

More digits

1.90569... x 108

0.57032  ((((((-[-(exp(Pi*sqrt(1000/6-1/144)) / (2sqrt(1000-1/24)) +
(exp(Pi/2*sqrt(Pi*2/6-1/144)) / (sqrt(1000-1/24)])))))))*2

n

[ .2 1 :

m =

exp|Z [T - —
p2 II & 144

|
explr \‘|II 10:1:: B ﬁ ]

0.57032|-]- +

| |

| 1 | 1

2“{1000—5 “leDD—E

Enlarge Data Customize A Interactive
More digits

2.40652... = 10°!

Now, we take the expression

[-(exp(Pi*sqrt(16/6-1/144)) / (2sqrt(16-1/24)) + (exp(P1/2*sqrt(P1/6-1/144)) /
(sqrt(16-1/24))]
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| |
Bl e O ro oo 1
EXP[}T\I/ 6 144 ] ExP[z \r 6 144 ]

- -

B =T f
2 ‘1 16 - — 16- =
24 24
s R
) I| 6 JVEsma)iz I| 6 2V ml6-1/144
\ 383 \ 383

Enlarge Data Customize A Interactive
More digits

-21.7921604566254747127459424621662443480967531405723267207...

The result is about -21,79216. This is the coefficient of " in the next mathematical
expressions.

We have that:

When g = —e'and t — 0

. m w2 t .
flg) + ?CRP(QLH _ﬁ) — 4

The coefficient of ¢g" in f(q) is

= ey 1 w T
(~1y1 (/& v Lol 2 (38—t

2 /n —

Now, we take n = 16 and obtain, considering the following develop of the above
formula:

b o & f
16 1 o w1
EXP[’T\( & 144] ExP[z\(ﬁ 144]
- +

| |
z‘jlﬁ-i “Il—i
24 24

the value -21.79216 (the coefficient).
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Thence q = coefficient * -¢*; fort=0.5, q=(-¢")-21.79216 for each q.
For example: q° = ((-e*°)* -21.79216)’ and so on.

Now:

The coefficient of ¢" in f(g) is

s B R
{‘:kan E_W) ‘C]LDXPKEVE—mJ

It 1s inconceivable that a single ¥ function could be found to cut out the
singularities of f(gq).

Mock d-functions

Aneasini

h = d .
R e R e e
lh == - {IJ qg
v(q) I ¢ 0-90-@  (-90-A1—0¢)
4
x(@)=14— i "

These are related to f(g) as shown below.

20(—q) — flq) = flq) + 4¥(—q)

1 =9g4 2% 8.

(1+q)(1+¢)(1+¢%)...
0 =2t )

(1—q)(1—-¢2)(1—¢%)...

Ax(q) — flg) =

These are of the 3rd order.

We have that, fort=2:
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((((1- 2((-e"-2 *(-21.79216)))+2((-e-2 *(-21.79216))4-2((-e"-2 *(-21.79216))"9))))
/ (((1H((-e"-2 *(-21.79216)))((1+((-e-2 *(-21.79216)) " 2)N)((((1+((-e-2 *(-
21.79216))"3))))

Input interpretation:
2{4{-21.79216 -21.79216 4 -21.79216
S i M s

2 2

{1 __&;216}[1 +[_ -21.?29215}2}{1 +[_ —21.'?29216}3}

& - &
Open code

Enlarge Data Customize A Interactive
Result:

Fewer digits

More digits

-66.0051133800458017738884706007671739802453535254896602167...

Alternative representation:

2(-1{-21.7222 -21. 79224 -21.7922 ¥
S W G e a0
!-' ec .

[1_ 21!':"'2922}[ [ —212\;‘22 2}[ [ —21'?922}}

1 _ 2i=hi-21.7922) 111—21 7922) [ =21 ?922] [_ -21.7922 ]9]
et () e ptiz) e ptiz)
21.7922 —21.7¢22 42 —21.7922 43

1-—=—7==1+|- = 1+|-—=—5—
XpeiEl XpeiE) exptiz)

Open code

Series representations:
More
2{-1){-21.7922 -21.7922 14 —21.7922 49
-2t (Sl i)
el 2

&2

(TR (R 1 ()

- o —443366:&1012{ 18'!"';-}451057 - Silk—43 5843{—21"':
9.33681x10° 1+, > ]

(0.0000966271 + 3 E7)(0.00210571 + 3 | =) (0.0458881 + Y 2]

Open code

Enlarge Data Customize A Interactive
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2
=

[1 __21.;922}[1 +{_ -21;922 }2} [1 i [_ -21;922 }3} -
© _1sk+z)”

—[ 41396.2 [z” ~1.01735x 107 2° LZ T] +9.83032x 107 5°
= !

16 18
o -l+k+z 13| -l+k+z /
LZ T] ~2.25547 % 10 [; T] ]]f

=0 =0

[Li #]6 [zz +0.0458881 Li #’ﬂ [24 .

=0 =0

""—1+.f-c+2.'4 “’—1+k+z'5
0.00210571 LZ T] ][z6 +0.0000966271 LZ T] ]]]

=0 =0

2(-1){-21.7922 -21.7e22 4 -21. 79229
s Sl
" s

2(-1){-21.7222 -21. 79224 -31.7922 %
S G e
s "

(1=~ 232) 1 (- L) (1 (- 2

10
@ 1
[?.10543 %107 [—5.23982 % 10%% + 6.34806 x 10'° LZ EJ -
~ k!

o

16 18
1 @ ]
6.13395x 10%° LZ EJ +1.40737x 10" LZ E] ]];f
' = k!

=0

[[Z é]ﬁ [21.?922 + [é?ﬂz [2:.?922 = s.aaswéﬁ + [h%ﬁ]z] o
[21.?922 -6.60184 )’ $ +LZ J!%]Z][zl.?@zz +6.60184 )’ ;% +LZ ;%] ]

k=0 =0 k=0 =0
ity | =1
[21.?922 +8.08557 )’ = +LZ = ]]
k=0 =0
Continued fraction:
° Linear form 1
-66 + 1
-195 + T
-1+ 1
-1+
-3 1
= 1
-3+ I
-13+ 1
-7+
-1 1
& 1
—14+ i
—4+ 1
=21+
=um) 1
o 1
i

Open code
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((((1- 2((-e"-2 *(-21.79216))*3))+2((-e -2 *(-21.79216)) M 2)))*2 / ((((1-((-e*-2 *(-
21.79216))(((1-((-e*-2 *(-21.79216) Y 2)))((1+((-e"-2 *(-21.79216))*3))))

Input interpretation:

[[1 o [_ %?;21'5}3} e [_ —21.;9215}12}2

(1 - BT (1 - (- ZEFEEY) (14 (-2 526)

Open code

Enlarge Data Customize A Interactive
Result:

° Fewer digits

° More digits

1.87538473673149311183011011168097647494683359215598068. .. x 107

Alternative representation:

(1-2(- 2 222

(1-- 22 (1 - (- 2P 1 (- ZLE2F)

o

(1-2(-252))2(- 252"

(- (2

expiz) cxp (z) exp?iz)

Open code

Series representations:
More
(1-2(27=) e 2(- 222
[1—-@}[1_[_ '21'?922}2}[ [_—21.?922}3} -
&2

2.29421 %108 (-24)F - 20698.1 (-6
[9.336813:1[) [1+zz }

[}‘ 2.29421x 106 (24 — 20 698.1 (—6)* ]Z]]
k!

=
® (6 LR ] gy
0.0000966271 + Z —— ||-0.00210571 + l ~0.0458881 + 2‘ 2
k! kot k1
k=0 k=0 k=0
Enlarge Data Customize A Interactive
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(1-2( =) 2 (22

(L2 (L (- 2P 1 (- 2

o

18
] _1 k E.'
[4.91434>< 1024 z*® _8.86732x 102 23 LZ i ] "
k1
=

L]

4 36
N 1+k+= 2 1s+k+=
4.28412x 10° 22 [}‘ L ]Z L4512 LZ‘ :;1 + ] _

=0 =0

Ll o
L

—1+k+z42 —l+.fc+z48
0.000386500 z° LX ] +0.33681x10" [}‘ ] ]J,f

k! k!
=0) =0

® _1+k+z)" o -l+k+z
[LL = ][ZZ—D.D458881[2_‘ x ]Z]

=0 =0

L)

1+k+z) L, (P

4 = & =

[z ~0.00210571 [}‘ = ]][z +0.0000966271 [} % ]H
=|:|

=|:|

(-2(2EE) a2y

(1-- 222 (1 (2R (1 (- 2R

e

o

18 4
i | 2
32 20 ¥ 16 B
[5.2534><1Cl -0.40717 %10 [:_:- k!] +4.58842 =10 LE k!]z +

=0 =0
aa

1 W Y2 (e g Y
4.28412 % 10° LZ | -41396.2 LZ E] 5 Lz E] Jfﬁ
ke | |

[ 1 36 fii) 1 5 [ 1 & fia) 1 2
[[} = [—4.66821 + Z‘ E]Z 4.66821 + 2‘ E]Z [21.?922 + [} E]Z]
=0 k=0 =0

36

k=00

2
=1 e = fE
[21.?922 ~8.08557 )’ i [XL I;]z][zl.:ﬂ;zz +B.08557 ) Th [‘L :F] ]]

k=0 " Me=n k=0 " k=0

In [[[((((1- 2((-e"-2 *(-21.79216))*3))+2((-e*-2 *(-21.79216))*12))))*2 / (((1-((-e*-2
(221.79216)))(((1-((-e"-2 *(-21.79216))"2)))((1+((-e"-2 *(-21.79216))*3I)Y)]]]

Input interpretation:

(- 2(- 22720+ 2 T2TYY ]

lo
[[iu[im[in

Open code

e logzixiisthe natural logarithm

Enlarge Data Customize A Interactive
Result:

° Fewer digits
° More digits

21.35207966824305074769486763276860398561069308852414622005...

101



This result 21,352 is very near to the value of black hole entropy (see Tables)

Alternative representations:
More

1[ (1-2(- 22 ) 2 (- 2y ]
oF 2 2170223\ |
(1~ 2L 1 (- L) 1o (- )

£

[1 2[21?922} [21?922}12} ]

2

1"5*[[1 = e

Open code

Enlarge Data Customize A Interactive

(1-2(-2252)) (- 2202)F ]

103[[1___2];;922}{ {_ —21:‘?22 [ +{ —21?‘;‘22
e sy ]
(1 222) - (22 1+ (222

log(a) lugﬂ[

Open code

(1-2(- ) o2 22y

log =
1__-21.?922 1 — (- =2L7e22 _ —21.79223
[ ¢ [1}{2[.{21?922} } }[[21?9{22}12}2 } }
: e
“Tiil1 =
: {1_21.!?"2922}{1_{21.!’?2922}2}{1_'_[21;922}3}
Open code
Series representations:
More

(1-2(- 2252} s 2(- )y ]
)

l“g[[l__szm-{-*z%fuh{—ﬂ

e !"2

1 2.20421:10'%  20608.1¢2
(1+ 24
¢ &H
log|-1 + -
[1 4 103401 }{1 474,808 } [1 217932
!'ﬁ l'4 !"2
L (2.20421x1016 20 698.1 £1 846242 G
-1y 1+ : :
i e30 (-21.7922+¢2 |(-474.898+¢7 ) (10340.1 +7)
k
k=1
Open code
Enlarge Data Customize A Interactive
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(R s

(1) 1 (R 1 (2P

log

e2 2
{ (2.20421x10'0 20 608.1 £18 4742 ] s
—-m+ar + argis
Bl 26 (-21.7922+¢% ) (—474.898+¢% ) (10 3491468 ) 5 i
2inm |- 5 +
i
: l}k[ {2.20421x1016 20 £98.1 £1 84,242 T( &
- -2 | %
o e36 (-21.7922+¢2) (474,898 +e%) (103401 +¢5) ) P
lcg{mm}—z 3

k=1

e e 1 R
)

i

e e
[1+2.294211101'5‘_zna-;s.1
arg 24 5 o
|, 103491 ] '1_4?4.5931 '1_21.?92::]
e e
2inm + logix) -
2
& (2.2042151016 20 608.1 £1 810242 ko
-1y 36 3 5 —x| x
e36 (-21.79224¢2 | (-474.8984¢ | (10 349.1465)

Integral representations:

e R
)

T

&

{2.20421x1016 _20608.1 £1 84242

J' e30 (-21.70224¢% ) (-474.808+¢%) (103401 +£°) 1 dt
t

1

Open code

Enlarge Data Customize A Interactive

(-2 (-2my) 2 (- 2P ]

lag[{l __%}{1 _{_—le.lzﬂ]z}{l +{- %}3]

=

(2.29421x10'8 20 608.1 £! 84242 e 2
1 iy [_1 t e (-21.70224¢% | (—474.80846% ) (10 349.1+r'5]] =Tl _
EIJTJ—J:M+}- Il -s) s
l
Open code
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In [[[(((-(1- 2((-e"-2 *(-21.79216)))+2((-e"-2 *(-21.79216))4-2((-e"-2 *(-
21.79216))9)))) / ((1+((-e"-2 *(-21.79216)))((1+((-e"-2 *(-
21.79216)Y2))((((1+((-e*-2 *(-21.79216)Y 3INN]]]

Input interpretation:
2{{-21.79216 -21.70216 4 -21.79216%°
-t i M o

2 =

log|-
3 1 2179216 (4 -21.792162 1 -21.792163
=
“ “ “
Open code
e lomixiisthe natural logarithm
Enlarge Data Customize A Interactive
Result:
Fewer digits
More digits

4.189732214480598252020155238278436067247158861726685147661...

This result 4,1897 is in the range of the mass of hypothetical dark matter particles

Alternative representations:
More

1_ —-:—21'?9221:1 —21'?922 _9 —21'7922
1[ L o - n]_

. '
[ _ 21?‘;‘22 [1+[ -21?‘;‘22 }[ [ -21'?922 3}

43 5843 _9 [21'?922 (& [21?‘9‘22} }]

lng,[ [
[ 217922 [1_'_[21?022“[ {21.;922}3}

&
Open code

Enlarge Data Customize A Interactive
2(+-21.7922) -21.7922 4 -21.7922 17
g[_l‘ 2 *2[[‘ 2 ) ‘2[‘ z ) }]

=

(1 -2z (2mR) () |

2

_]4 5848 5 [[21.?922 }4 _9 [21.?922 }9} ]

2 2 2

(1 222 1+ (232 ) 1+ (252

logia) lugﬂ[

Open code

!'E E-'E

] - 2i==21.7922)) o (f -21.7922 4 2_-217922
N i [ n]

[1__?-‘1-Iﬂ}[1+{ —21?922”[ _z21.7922) ]
_1lj 43.5843 _2[[217922 21?922 }9
Liy[1- & &
: {1+ 21.:522}[1+[21!?022 217922} }]

Open code
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Series representations:

More
_ 2{~-21.7923) {{_ -21.7022 14 {_ -21.7022°
. 1 v +2 = | -2 g J) )
- {1__21.?922}{1+{_ -21.7922 }2}{1+{_ -21.7922 }3} i
E‘E ['2 Pz
gy [_2.21683:;1017- , 225528, }+ 43.5843
log|-1+ < = e 1
g [1 , 103491 }{1 L 474.898 }{1 4 217922
B et e2
1) [_1 4 443366x1012 451057, ¢10443 5843 ¢10 ¢! 8 ]‘k
i P (21,7922 42 ) {474,808 421 ) (10 340.1 +.9)
k
k=1
Open code
Enlarge Data Customize A Interactive
_ 2{~{-21.7923)) {{_ -21.7922 % {_ -21.7922 7
lag—l 3 +2 7] =A=F }}_
{1 __21.?922}{1 +{_ -21.7923 }2}{1 +{_ -21.7922 }3} i
FE !"2 !’2
12 10 16_,18
—fr+arg[4'43366“':' 451057, €10449.5043 ¢ %« ]+arg[z.;.}
5 (21,7922 +¢7 ) (474.898 46 ) (10 349, 14¢% ) 3
2im |- -
2
(—1)* [4.4336611012—45105?. el0443.5843 16 (18 ':'T( ok
1 A 8 (21,7022 4¢2 | (474.808 46| (10 240,145 %
EOEDY
k
k=1
_ 2{~A-21.7922)) {{_ -21.7922\% {_ -21.7922 |7
lag—l 5 +2 T AT }}_
{1 __21.?922}{1 +{_ -21.7922 }2}{1 +{_ -21.7923 }3} i
E‘E I"E Fz
s [_2.21633x1012 , 225528, ]+43.5843
arg el? e? £ o
(1,10349.1 ) (;, 474.898(, 21.7922
1 1 1
_ 1+F-5]1+F4H+F2]
2irm +log(x) -
2m
1f [4.43366x1012—45105?. 101435843610 18 ]k Xk
i &0 (217922 +¢2 )(474.898 +£% ) (10340.1 445
for x < 0
k
k=1
Integral representations:
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- "

(12122 (1 (R (14 (22 |

2

4432661012 451057, #1943 5843 .16 18

il 2{—1—2£.?9223: +2 [[_ -21.1'922 }4 [_ =21, 7922} }

J' &5 (21,7922 462 ) (474.898 4% (10 349 1 +¢5) 1 gt
1 t
Open code

Enlarge Data Customize A Interactive

[ P 2*.-1—2;2.?92213 42 [[_ -215.2;'22 }4 {_ =21 7922} }]
g —_

(1-- 22 (1 (- 2] (L (- 22))

12 _ 10 16 18 |
[_ ] 4 443366x10'2_451057. 10143 5843 ] M8 Il + )

1 rieody B (21.7922 +¢2 (474,898 +¢* ) (10340.1 +.f‘ )
— ds to
EINJ—J\;\J+}' r[l—s} I
] il
Open code
Continued fraction:
Linear form
1
4+ s 1
4
3 1
N 1
1+ T
2+ 1
3+ 1
2+ 1
60+
7 1
o 1
1+ 1
2+ 1
1+
9 1
N 1
O+
1 1
" 1
1+ I
1+ 1
1+
1 1
% 1
1+ I
12+ 1
2+—=

Open code

3 In [[[((((1- 2((-e-2 *(-21.79216)))+2((-e*-2 *(-21.79216)) 4-2((-e-2 *(-
21.79216))9)))) / (((1+((-e"-2 *(-21.79216))(((1+((-e-2 *(-
21.79216)Y2))((((1+((-e*-2 *(-21.79216)Y 3INN]]]

Input interpretation:
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] _ 24A=21.79216)) o [{_ —21.?921:5}4 _9 [_ -21.?;216}9}

2 2
3 log|-
{1 i _21.?921:5}[1 +[_ —21.?9216}2}[1 +[_ —21.?9216}3}
2 2 2
Open code
e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive
Result:
Fewer digits
More digits

12.56919664344179475606046571483531090174147658518005544298...

This result 12,5691 is practically equal to the value of black hole entropy (see Tables)

Alternative representations:

e [ 1— 2H-21?922u +2[{ -21?922} _2[ -21':-'922} }
Ring)s: _ 217922 79;2:2 21,7922 |2 21.7922 B
- 1 = =
[ 43 5343 [_ {21:-\:!'22 4 [ 21{:-'922 '5*2 } }
. 2232 -2(22=)
e [ 21?922 [1+[21;922} }[ {21?922} }
Open code
Enlarge Data Customize A Interactive
1 _ 204217022y 4 {{_ -21.7922 }4 _9 [_ -21.7922 }9}
!‘E l'2 !’2 _
[ (1-- 252 (1 (- 2P 1+ (- 2725 ]
g 43.:2843 7] [[21.;922 }4 _9 [21.;922 }9}
3 logia) log, [1+21.?922}[1+[21.?922 }2}[1 {21?@22} }
I 2

Open code

1- 2H-2r12.?922n +2 {{_ -21;922 }4 _9 [_ -21.3922 9}]
3 log|- -
1 - _2L7922) ¢ [ -21.7922 2 _ -21.7922
[ ol # 43.}5{343 {_ .!221?02}2}[ { 21 ?;;2 9}
e o ak vl
i o
[1_'_21.:'2922}[1_'_[21.!:?2922} }[1 {21?922} }
Open code
Series representations:
More
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1 _ 24-4-21.7922) 4 {{_ -21.7922 }4 _9 {_ -21;922 }9}

- lng a 21#?2922 —21.?;:2 2 -21.7222 43 -
{1" 3 }{“{‘ ?22 } H“{‘ .2 I)
2.21683%10 225528, 43,5843
310g—1+_1_2{_ el? L, } ¢ |

10349.1 474,808 21.7922
{1+ 5 }{1+ A }{1+ 2 }
k 4.43366:x1012_451057, 10143 5843 16 18 |K
-1y |-1 5
8 (21,7022 4¢2 ) (474.898 +£% ) (10 340.1 465

32 5

k=1
Open code
Enlarge Data Customize A Interactive
s . 4 - o
1 _ 26 212.?922:: +2{{_ 21.?922} _2{_ 21.:_-"922} }
21.7922 -21.79222 2179223y |
Lo 2 (1+(- = F)(+(- 2 ))
e arg[4.4336611013-45105?. el0 4435843 (16 18 ] CHERED
¢ &5 (21,7922 +¢7)(474.898 +¢4 ) (10 3991468 7
T |— +

2m

1 4.43366x1012 451057, ¢! 143 5843 16 _,18 &
(— } E‘ﬁ 2 4 — ) zﬂ
(21.7922 467 )(474.898 4% ) (10 349.1 465

k

o
3logizg) -3 Z
k=1

1 2{A=21.77223}) + 2 {{_ =21.7922 }4 _9 {_ -2 1;‘9‘22 }9}

3 log| - = 2 =
{1 _ _21.;922 {1 +{_ -21;'922 }2}{1 +{_ -2 1;:22 }3}
sy [_z.zlﬁsaxluu , 225528, ]+43.5843
18 B .2
2l {1+1-::349.:]{1+4?4.393E]{1+21.w22] Lo
Bim £ ! = +3 logix) -

2m

k [ 4.43366x1012 451057, 10443 5843 #1618 £ ip
w 1 5 ~x| %
4 Z &8 (21.7922 42 )(474.898 +¢ ) (10349.1 +¢5) _
forx <0
k

k=1

Integral representations:

] _ 2217022y 4 {{_ -21.7923 }4 _9 {_ -21f22 }9}

log|- e g _
og {1 __21.‘}2&}{1 +{_ %}2}{1 +{_ -21'.;922 }3}
4.43366x1012 451057, #10443 5843 10 18 ;
= dt

3 J 5 (21.7922 42 (474,808 +2%) (10 3491 +£5)
1 t

Open code
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Enlarge Data Customize A Interactive
2{~{-21.79232)) _=217932Yt  nf -21.79224°
e 2 +2(( 2 ) 2( 2 )) B

3 log|- -

5 [l__zl.?gzz}[1+[_ -21.?922}2- [1+{_ -21.?922}3-

2 el Z )
12 10 16_ 18 s
_] 4 $43366x10 °-451057.¢ '443.5843¢ ¢ ] Fi—sV il +5

3 Ju'wﬂ [ TS (21.7922 462 ) (474.898 +¢4)(10340.1 45 Bkl
T di fol
EIJT —q'-g._'.+}- r[l—s}
] ]

Open code

Continued fraction:
Linear form

12 +

1+ 1
1 1
N 1
3+
8+

1+ 1
6 1
N 1
23+ I
23+

Open code

In ((-(-66.0051133800458917738884796 * ((((1- 2((-e*-2 *(-21.79216))"3))+2((-e -2
£(=21.79216)) 12)))2 / ((((1-((-e*-2 *(-21.79216))(((1-((-e"-2 *(-
21.79216)Y2)N((((1+((-e*-2 *(-21.79216))"3)))

Input interpretation:
lcg[— [— 66.0051133800458917738884796

(1--=20) (- (=) ) (L (2
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Open code

e lomixiisthe natural logarithm
Enlarge Data Customize A Interactive

Result:
Fewer digits
More digits

25.54181188272365709071502287103541800516547999711591434900...

This result 25,5418 is very near to the value of black hole entropy (see Tables)

Alternative representations:
More

lo g[

= 102,-[

66.00511338004589177388847960000 (1 - 2 (21222 )" ; o (212222 )" ]
:

~66.00511338004589177388847960000 ((1 - 2 (- 21222 %) , g (- L7222 )" ]
"o "

(1--=22) - (- =22)) 0+ (- =7=))

2

[1 _ 217922 } [1 " [21.?922 }2} [1 i [21!% }3}

2

£ 2

Open code

Enlarge Data Customize A Interactive

lo g[

~66.00511338004589177388847960000 ((1 -2 (- @ }3} +2(- @ }12}2 ]

(1--=22) - (- =22)) 0+ (- =7=))

= logia)
[55.00511338004589 177388847960000 (1 - 2 (2L222) , 5 (2L7222) 12y
log, - '

[1 _ 21.?22}[1 _ [21.?922 }2} [1 F: [w }3}

)

2 2
e

= e

Open code
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lo g[

-66.00511338004589177388847960000 [[1 4 {- % }3} +2 [

(12 (2 1 - 2

] 2

“

_-21.?922}12}2 ]
2

&

66.00511338004589177388847960000 (1 - 2 {23% il {zﬁ% }12}2
Rt g & O
! {1_21.:1?22}[1_[21.??22 }2}{1+[21.?§22 }3}

Series representations:
More

lo g[

~66.00511338004589177388847960000 (1 - 2 (- 2122 ) 4 2 (- ZLT22) = ]

(12 (2 1+ - 2

£

16
66.00511338004589177388847960000 (1 + 222421107 _ 2069812
log|-1+ 2 = -
10 349.1 474,898 21,7922
1+ 5 (1- o )(1- 2 )
1 [ ) 66.0051(2.20421x101% 206081 184624 2 ]‘k
i I e (-21.7922+¢% ) (474898467 (103491 48)
k=1 k
Enlarge Data Customize A Interactive

lo g[

-66.00511338004589177388847960000 [[1 4 {- % }3} +2 [

(12 (2 1 2

i

“

_-21.?922}12}2 ]
2

[ 66,0051(2.20421x1018 20 6081 1 8 4624 2 ] i
—m+ar +arg(zg
2| 36 (-21.70224¢% ) (-474.898 4% ) (102401 4658 ) 5 g
=2ir|- = +
T
Tk [ 66.0051(2.20421x1015 20 698.1 ¢1 ¥ 4242 T‘ S
& —Zn | &
1 o e¥0 (-21.70224¢7 ) (-474.808+4¢%) (103401 45 o
0g(z0) - )
k
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lag[—[[—ﬁﬁ.DDSI1338DD4589 177388847960000

(-2 222 o[ 2

& £

(122 oy

16
GEO05113380045891 773 888470680000 [1+2'2':-"4221:]'[I 20 E;S.l
£

ar -Xx
g 1,10249.1 ] '1_4?4.8'98] '1_21.?.022]
I s g

2im +
2

1 k[ 66.0051(2.20421x1018 20 608.1 1 ¥ 46242 ]k &
- -x| x

0 e¥0 (-21.7022+¢% | (474808464 (10 340,148 _

lag{x}—z i
k
k=1

Integral representations:

log
~66.00511338004589177388847960000 ((1 - 2 (- =5 P')+2(- 2122
&
- -21.7922 -21.79222 -21.79223
[L== 2 J(1-(- 2 F)(+(- ] J)
66.0051 (2.20421 1018 —20698.1 1846242
* 36 4 61
=Jp (-21.79224¢% ) (-474.808+2% ) (10 349.1 +¢ R
1
Open code
Enlarge Data Customize A Interactive

lag[—[[—ﬁﬁ.DDE 11338004589177388847960000

(1-2[E22)of 22y

€ £

(=)= =T ))-

66.0051(2.29421x101% 20 69811 846242 Y5 2
T . e Fi-sy" I'(1+s)
1 j‘:’ oty e |-21.7922 4= || -474.808 427 |(10 349.1 +p'5'|
— ds
2w —i sa4y I 1- 5)
tor ] 3 (]

Open code
Continued fraction:
Linear form
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25 +

1+

1+
5+ 1
2+

11+ 1
2+

83+ 1

71+

Forp(q) q=-¢',t=05 q"=-21.79216 * -¢°°

from the expression on pag. 93, we obtain:

A

_ q q
&b —] i = v
9) +1+¢ {1+¥H1+¢)+
| q q ¢
{1 — —_ i i3 L . 3 _|—
v(q) 1—¢ (1-¢)(1—-¢%) (1-q)(1—-¢)1—¢)
q ¢

y(g) =1+ + ...

= — 4 — —
l—gqg+¢*  (1-g+¢*)(1—¢+q%)

0(q) = 1.075226 + 0.00572374 = 1.08094974
w(q) =-1.08185 + 1.08232 — 1.08232 = — 1.08185
7(q) = 1.081345 + 0.00618954 = 1.08753454

The sum of ¢(q) + w(q) + x(q) = 1.08663428 very near to the value 1.08643 already
calculated from Ramanujan
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((((1- 2((-e-0.5 *(-21.79216))  )+2((-e*-0.5 *(-21.79216))4-2((-e*-0.5 *(-
21.79216))"9)))) / ((1+((-e-0.5 *(-21.79216)))(((1+((-e*-0.5 *(-
21.79216)Y’2)))((((1+((-e*-0.5 *(-21.79216))*3))))

-21.79216y -21.79216 y* -21.79216 y
o ey o ey npm

fD-E fD-E I“D'S

More digits

-2.46267... % 10%°

2.46267 - 101

[l“%ﬁfm}[ [_-217-:~216”[ [_-2174:-216”

More digits

-4267.24...

3/2 In-(-4267.244455443856010826564662484282717644843292832231)

3
2 logi-(-4267.244455443856010826564662484282717644843202832231))

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

12.538085356973841583836496939105618470070512336019490...

This result 12,538 is very near to the value of black hole entropy (see Tables)

More

1
2 log(-(-4267.2444554438560108265646624842827176448432028322310000))

3=
3 log(4266.2444554438560108265646624842827176448432928322310000)

2
3 @0 (L1)F o-8-3584892005876088134098205 67069483522 1325364493099970 758 k
2 e k
k=1
Enlarge Data Customize A Interactive
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1
2 log(-(-4267.2444554438560108265646624842827176448432928322310000))

1
3=3 { areg(
”1'2 o

i

4267. 24445544 38560108205646624842827170448432028322310000 -
3logixy 3 i 1[ 1k
= 2 &k

X)

2

(4267.2444554438560108265646624842827176448432928322310000

—x}kx"k ol 0

Open code

1
5 log(—(-4267.2444554438560108265646624842827176448432028322310000)

3=
31
5 L'-j_ arg(4267.2444554438560108265646624842827176448432028322310000 -
)

1y 3logizoy 31
z.;.}J log(—]+—+ - {—
% 2 212x

arg(4267.2444554438560108265646624842827176448432028322310000 -

o

TCE
z.:.}J logizo) - = kz_‘l =Y

(4267.2444554438560108265646624842827176448432028322310000 -
ko
Zn) Eq

Integral representations:

1
5 log(-(-4267.2444554438560108265646624842827176448432028322310000))
3 4267.2444554438560 108265 64662484282 71 TE44843 2028322310000 1
2.

Open code

Enlarge Data Customize A Interactive

1
5 log(—(-4267.2444554438560108265640624842827176448432028322310000)

3
Ji=iss
dim
: =| =} 7
J,‘ w4y @ 2.35848020058 72088134008 205 AT0A2483522 13253 A44030000 70 T5E 5 r[_s}z r[l +5)
—i ca+y rl-s)
ds tor -1 0

(72%2-6) * 3/2 In~(-
4267.244455443856010826564662484282717644843292832231)

Input interpretation:
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3

(7222 - 6)= —

‘ 2
log(—(-4267.2444554438560108265646624842827176448432092832231))

Open code

e lomix)isthe natural logarithm

Enlarge Data Customize A Interactive

Result:
More digits

1730.2557792623901385694365775965753488697307023706896...

This result 1730,2557 is very near to the mass of f;(1710) candidate glueball

Alternative representations:
More

1
5 (72« 2 — B) log(

—(-4267.2444554438560108265646624842827176448432928322310000)
N3 =207
log,4267.2444554438560108265646624842827176448432928322310000)

Open code

Enlarge Data Customize A Interactive
1
2 (72 - 2 - 6) log(

—(—4267.2444554438560108265646624842827176448432028322310000)
13 =207 loga)
log, (4267.2444554438560108265646624842827176448432928322310000)

Open code

1
5 (72 - 2 - 6)log(

—(-4267.2444554438560108265646624842827176448432928322310000)
N3 =-207
Li (-4266.2444554438560108265646624842827176448432928322310000)

Open code

Series representations:
More

1
2 (72 - 2 - 6) log(

—(-4267.2444554438560108265646624842827176448432928322310000)
N3 =

207 logi4266.2444554438560108265646624842827176448432028322310000) -
@ 1)k o~8.3584892005878088134008295670604835221325364493099070758 k

207
2 k
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Open code

Enlarge Data Customize A Interactive

1

5 (72 « 2 - 6) log(
—(—4267.24445544385601082656460248428271764484320283223100

1
00)3 = 414 ;r{— arg(
2

4267.2444554438560108265040624842827176448432028322310000 -

(5]
1
x| +207 logpe) - 207 § = (-1)°
)+ g é{ i
(4267.2444554438560108265646624842827176448432928322310000

X x* forx <0

Open code

1
2 (72 - 2 - 6) log(

(-4267.2444554438560108265646624842827176448432928322310000)

1
13 = 207 {—
; 2

i

arg(4267.2444554438560108265640624842827176448432028322310000 -

1 1
sz log(z—]+ 207 log(zo) + 207 { =
0 iy

arg(4267.2444554438560108265646624842827176448432928322310000 -
[l
A 1 k
zn)| logiz }—ED?E -i-1
EI]'J TiZn X )

k=1
(4267.2444554438560108265646624842827176448432928322310000 -
bk —k
Zol Eq

Integral representations:
1
3 (72 - 2 - 6)log(

—-(-4267.2444554438560108265646624842827176448432928322310000)

N3 =
1‘42 A7 2444554438560 1082 A564662484282 71 754484320283223 10000 1

1

Open code

Enlarge Data Customize A Interactive
1
2 (72 - 2 - 6) log(

—(—4267.24445544385601082656466248428271764484329283223100"
207
0o 3=—

: 2

[
-8, 35848920058 78088 134008205 0706483522 13253 64403090070 758 = r[_s}z ril +5)

J‘J’m+yf
—i oa+y [(1l-s)

ds for -1 0

Open code
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Continued fraction:
Linear form

1730 +

3+ 1
1 1
N 1
10+
15+

1
e
81+ 1

104+ 1

Open code

(89+3) In-(-4267.244455443856010826564662484282717644843292832231)

Alternative representations:
More

(89 + 3) log(—(-1)
4267.2444554438560108265646624842827176448432928322310000) =
92 log,(4267.2444554438560108265646624842827176448432928322310000)

Open code

Enlarge Data Customize A Interactive

(89 + 3) log(—(-1)
4267.24445544385601082656400248428271760448432028322310000) =
92 log(a) log,(
4267.24445544385601082650640624842827170448432028322310000)

Open code

(89 + 3) log(—i-1)
4267.2444554438560108265645624842827176448432928322310000) =
—02 Liqi-4266.24445544385601082656406248428271706448432028322310000)

Open code

Series representations:
More
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(89 + 3) log(—(-1)
4267.24445544385601082656466248428271764484329028322310000) =

92 log(4266.2444554438560108265646624842827176448432928322310000) -
@ 1)k ~8:3584802005878088 134008205 670 6948352213253 64493000070758 k

ke

92
k=1

Open code

Enlarge Data Customize A Interactive

(89 + 3) log(—(- 1}
4267.2444554438560108265646624842827176448432028322310000) =

1
1841n{—arg[
2
4267.2444554438560108265646624842827176448432928322310000 -
[is]
_hl k
92 logix) - 92 —i{-1
+92logx) =92 ) 1 (-1)

k=1

(4267.2444554438560108265646624842827176448432928322310000

~x) x™ fora

X)

Open code

(89 + 3) log(-(-1)
426724445544 38560108265646024842827176448432028322310000) =

92{ Y el
—ar
S-arg

ha

4267.2444554438560108265646624842827176448432028322310000 -
1 1

z.;.}J lng[— ] +92 log(zg) + 92 {—
ZD E

T

arg(4267.2444554438560108265646624842827176448432928322310000 -

[
s | I
-1 }J log(zg1-92 % —(-1)
0 ElZn E:k
(4267.2444554438560108265646024842827176448432028322310000 -

k&
Zn) Ep

Open code

Integral representations:

(89 + 3) logi—i-1)

4267.2444554438560108265646624842827176448432928322310000) =
Jutz £7.2444554438560 1082656466248428271764484320283223 10000 ]
—dt

1

Open code

Enlarge Data Customize A Interactive
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(89 + 3) log(-(-1)
4267 2444554438560 1082656460624842827176448432028322310000) =

46
rm
; = 7 I=!
J.‘ w4y £ 835848020058 7B088 1340082905 0TOAR4E3522 13253 044030900 T0T58 5 r[_s}z Il + 5)
—i sy Irl-s)

ds for -1 0

Open code

((((1- 2((-e-0.5 *(-21.79216))"3))+2((-e*-0.5 *(-21.79216)) 1 2))))"2 / ((((1-((-e"-
0.5 *(-21.79216))(((1-((-e*-0.5 *(-21.79216)) 2)))((((1+((-e*-0.5 *(-
21.79216))'3))))

Input interpretation:

[[ [ —21'?9216}} 2{ —21?0216}12}

[1__—21?9216}[ [_—21'?0216}}[ [_—21'?':'216}}

0.5
Open code

Enlarge Data Customize A Interactive
Result:

Fewer digits

More digits

6.5960861587739343651331014888154239608536251608680087. .. x 10

Alternative representation:

[[1_2[ -217922“ 2[ -217922}12}

[1__-21?922}[ _{ -21?922 }[ [ -217922”
+2

Q05

(o-2f-237)) o)

:xp':"sn:z;l :xpn'sn:z]

-2 -2 o 2

:xp':' 5,:3;| :xpn 5z :}:pﬂ 5‘

Open code

Series representations:
More
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[[1_2[ -21?922” 2[ -21?922}12}

[1__—2!];0??22}[ _[_—21?922}}[ [ —21'?922}]

w0 q 4.3 1 = @ 1 10.5
32 20 | T 16 | O
[5.2534>< 10 LZ E] ~9.49717% 10 LZE] +4.58842% 10 [,;JF] +
=0 =0 =0
I - 15 o 1 16.5 )
428412 x 10" LL J -413952L - ] +L:E] /

rsen-(5.2])

=0

[ S ey

Enlarge Data Customize A Interactive
[[1 _ 2[ -21. ?922} ] 4+ [ -21. ?922}12}

[1__-21?922}{ _[_-21?922} }[ [_-217922} }

05

= 1+k 1 1+kY
23|
[2.15589><10 LZ ?] ~1.71917% 10 LL 5 ] +

=0 =0

oy 10.5 © 1.k 12.5
2.93659 x 108 Lz ?] +3.4273x10° LZ ] -
~ k!

ki
=|:|
© 14k
11?(3815.[4(2}{—”“1

B - 5]

13.5 1 1.5
= X4k o l+k A4k
=0 =0 =0

[[1_2[ -21?922“ 2[ -21?922}12}

(122 (- (- 22 1 (- 22Y)

4.5 5@
o L T S i [ =1+k)
[5.2534}: 10 [»Z ~9.49717% 10 2‘ = 13

=0 =0
® (1 4+ky ]13.5

k1

= 8
458842 % 10" Lz +4.28412x 10 LZ 7

=|:|

1+

g =0
1+ kzlE
41395.2L 2 e *} ]

k1
14+k ® 1 +k2 )7
[[-21.?922+L S }]ﬂ ]LZ il }]
~ k!
[ 1+k} [ 1+ky? e
_474.898 + 10349.1 + -
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(-4267.244455443856010826564662484282717644843292832231) * ((((1- 2((-e"-
0.5 *(-21.79216))"3))+2((-e"-0.5 *(-21.79216))*12))))"2 / (4.90283*10"6)

-4267.244455443856010826564662484282717644843292832231

(1-2(-22720)) + 2(- 2721

4.90283 - 108

Enlarge Data Customize A Interactive

° More digits

-2.81471... x 10%4

1/(2.61803398) In -(-2.8147095673908046130256778529964805112284843919 x
10724)

1
2.61803398
log(—(—2.8147095673908046130256778529964805112284843919 - 10%%))

e lomixiisthe natural logarithm
Enlarge Data Customize A Interactive

° More digits

21.5035029...

This result 21,503 is very near to the value of black hole entropy (see Tables)

1/2 1n (6.59608615877393436513319148 * 10"20)

1
 l0g(6.59608615877393436513319148 10%)

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

° More digits

23.969089163384586714340873596...
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This result 23,969 is very near to the value of black hole entropy (see Tables), and
equal to 24, are the physical degrees of freedom of the bosonic string, that are the 24
transverse coordinates.

Alternative representations:
More

1
5 log(6.596086158773934365133191480000 IDED] =

log,(6.596086158773934365133191480000 - 107
2

Open code

Enlarge Data Customize A Interactive

1
5 log(6.596086158773934365133191480000 - 10*) =

1
5log[mlngﬂ[ﬁ.SQEDBE158??393436513319148GCICICI 10%%)

Open code

1
3 log(6.596086158773934365133191480000 ll:lz':'] -

1
- 5 Lia(1-6.596086158773934365133191480000 107°)

Open code

Series representations:
More

1
5 log(6.596086158773934365133191480000 - 10°°) =

log(6.596086158773934365123191480000 x 10°%)

2
k —4'? C3R1TER2ATAO1TI428680231141385k

1 [
EL k

k=1

Open code

Enlarge Data Customize A Interactive

1
5 log(6.596086158773934365133191480000 - 10°°) =
arg(6.596086158773934365133191480000x 10" — x| | log(x)

LT + =
2 2
L (-1)F (6.596086158773934365133191480000 x 10%° — x}* x*

k

[v’e

1
Ek

Il
-

Open code

123



1
- log(6.596086158773934365133191480000 - 10*°) =
1 |arg(6.596086158773934365133191480000 x 107" — zq 1y logizo)
& lng[—]
2 Ir 2
[ arg(6.596086158773934365133191480000 x 10°° - z)

+

Zp

- | log(zo) -
2 Bl
= (-1)* (6.596086158773934365133191480000 x 10%° — 2 | 25~
k

1
2
1
2:::

Open code

—

° argiz)is the complex argument

° Integral representations:

1

- log(6.596086158773934365133191480000 107%) =
1 “6.506086158 773034365133 101480000x1020 1
2 Jl t

dt

® Open code

e Enlarge Data Customize A Interactive

1
: log(6.596086158773934365133191480000 - 10°°) =

: 47
1 i sty @ 47 0381783267601 73428680231141385 5 r[_ﬂz rl +s)

dix Jiwsy r(l-s)

ds rtor —1

® Open code

(((sqrt(5)-1)/2))) In (6.59608615877393436513319148 * 10"20)

Input interpretation:
1
(5 (Vs - 1]}1ag{5.595ﬂ85158??393435513319148 10%)

Open code

e logzixiisthe natural logarithm

Enlarge Data Customize A Interactive
Result:
More digits

29.627423564696912369148797588...

This result 29,627 is very near to the value of black hole entropy (see Tables)

Alternative representations:
More
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1
- 10g(6.596086158773934365133191480000 10%)(v5 -1) =

|
- log, (6.596086158773934365133191480000 - 10%’) -1+ \E]

Open code

Enlarge Data Customize A Interactive

1
- 10g(6.596086158773934365133191480000 102)(v5 -1) =

|
- log(a) log, (6.596086158773934365133191480000 - 10°') -1+ \E]

Open code

1
 l0g(6.596086158773934365133191480000 mz”}[v’g_ 1] =

1
- > Liz(1 - 6.596086158773934365133191480000 102°) [- 1+ \E]

Open code

Series representations:
More

1
- 10g(6.596086158773934365133191480000 10%)(V5 -1) =

log(6.596086158773934365133191480000 x 1077}
- 2

1 o
5 0g(6.596086158773934365133191480000 x 102) 4 >4t [
k=0

+

|

ol % T

Open code

Enlarge Data Customize A Interactive

1
 l0g(6.596086158773934365133191480000 mz“}[«fg_ 1] =

1
5 |o8(6.596086158773934365123191480000 10°%) -
kf—4?.9381?8326?691?3428680231141385k

gt s

k=1 £

Open code

1
- log(6.596086158773934365133191480000 10%)(V5 ~1) =

1
5 | 1o2(6.596086158773934365123191480000 1077y~

1 1
k47 0381TEI2ATEO1TI4IEE00231141385 k o
o (-1 e \(_ \';:J"- [ 4} [ E}k
2. k “l+y4 3, ok
k=1 k=0 E
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1
5 log(6.596086158773934365133191480000 10%%) [~J5 = 1] -
1 — “6,506086158 773024365133 1014200001020 1
;(1+9s) | T

dt
J1

Enlarge Data Customize A Interactive

~1++5
4irm

1 —
- l0g(6.596086158773934365133191480000 m”][\fs = 1] =

~47 038 1783267A0173428680231141385 I—[_S}IZ rl + 5

I'J'-.AJ+]‘{“ :
as 1
i ooy r(l-s)

Now the point here is that the entropy of a black hole is also known from semi-
classical arguments (i.e. neglecting the quantisation of gravity) by a formula known as
the Bekenstemn-Hawking formula. which in this case becomes S = 47k . So for
k=1 we expect the result 47 =12.566. which compares with Witten's 12.190. and
for k = 4 we expect 87 = 25.133which compares with Wittens® 25.118. The
comparison for the first 4 values of k 1s.

k Bekenstein- Witten Difference
Hawking (%0)

1 12.566 12.190 3.0%

2 17.772 17.576 1.1%

3 21.766 21.676 0.4%

4 25.133 25.118 0.06%

For k = 15 for S = 4nk = 48,66934411168...

In (6.59608615877393436513319148 * 10720)

log(6.59608615877393436513319148 - 10°°)
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Result:
More digits

47.938178326769173428681747192. ..

Alternative representations:
More

log(6.596086158773934365133191480000 - 10%°) =
log,(6.596086158773934365133191480000 - 10°”)

Open code

Enlarge Data Customize A Interactive

log(6.596086158773934365133191480000 - 10%°) =
log(a) log,(6.596086158773934365133191480000 - 107")

Open code

log(6.596086158773934365133191480000  10%) =
~Li;(1 - 6.596086158773934365133191480000 - 10°)

Series representations:
More

log(6.596086158773934365133191480000 102':']- =

log(6.596086158773934365123191480000 % 10°°) -
] [—l}k {“_4?'938 1783267691 73428680231141385k

2 X

Open code

Enlarge Data Customize A Interactive

log(6.596086158773934365133191480000 - 10*) =
arg(6.596086158773934365133191480000 x 10%” —

x|

¥

2

(-1)* (6.596086158773934365133191480000 x 10%° —x

}k x—k

ki) "
2 c

Open code

log(6.596086158773934365133191480000 - 10°") =
larg[ﬁ .596086158773934365133191480000 x 10%° — z;)

2
arg(6.596086158773934365133191480000 x 10°" - zg)

2

= (-1)* (6.596086158773934365133191480000 x 10%° - z

logizg) -

f =t

k

o
1]
—
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log(6.596086158773934365133191480000 - 10*| =
[‘6.596086158??393436513319148000011020 1
- dt
1 t

Open code

Enlarge Data Customize A Interactive

log(6.596086158773934365133191480000 - 10*") =
1 i o4y {,—4?.9381?8326?691?3428680231141385s r[_ﬂz rl + s

P ds tol
2im Sy (1 - s)

Now:

& "
1-¢ ([1-g(1-4¢*
o(—q) +x(q) = 2F(q).

f(—q) +2F(¢%) — 2= ¢(—¢*) +¥(—q)

F(qg) =1+ + ...

] — B f-Pgt—Fg®
(1—a)(1 —a") (1 —ef)(1—¢%)...

_ % 1gE P L6 ...
U(g) — F(g®)+1= 2 T
/(q) (q7) q{l—qb)(l—q”)(l—qh‘)---

((((1- (2(-"-0.5 *(-21.79216))H(2((-e"-0.5 *(-21.79216))4))~((2((-e*-0.5 *(-
21.79216))°9)))

= 20(—¢*) - f(g) =

[1‘2[-M]1]+[2 [_MT _2(_M]9]

PD'E {’D'S FD'E

Enlarge Data Customize A Interactive

Fewer digits
More digits

-2.462670232548926677016218944792315099779228851126416... x 1017

(1-((-e"-0.5 *(-21.79216)*1))) * (1-((-e"-0.5 *(-21.79216))"4))) * (1-(-e*-0.5 *(-
21.79216))"6))) * (1-(-e"-0.5 *(-21.79216))"9)))
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FD-E FD'S PD'S FD'S

BN (LT | BT (2T

Enlarge Data Customize A Interactive

Fewer digits
More digits

2.44838530984140801815532157792827833324243862392592875_ . x 1022

(-2.4626702325489266770162189447923150997792288511 * 10°10) / (((((((1-((-
e1-0.5 *(-21.79216) M )))*(1-((-e-0.5 *(-21.79216))4)))*(1-(-e*-0.5 *(-
21.79216))°6))*(1-(-e*-0.5 *(-21.79216))"9)))))))))

-2.4626702325489266770162189447923150997792288511 « 10"

[[[1__*.—21;??631][1 [__21"@2115}| ”[ [ 21-?0216'6”[ [__2170216”

Enlarge Data Customize A Interactive

Fewer digits
More digits

-1.005834389530381683148320482183214342598410387750360... x 1072

Thence:

Pi+ In -(-1.005834389530381683148320482183214342598410387 x 10"-12)

m+log(-(-1.005834389530381683148320482183214342598410387 10'12]]

e lomix)isthe natural logarithm
Enlarge Data Customize A Interactive

More digits

-24.483611026946235966067286739667167615827087684...

This result -24,483 is very near to the value of black hole entropy (see Tables), with
minus sign
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(64+6) * ((Pi + In -(-1.005834389530381683148320482183214342598410387 x
107-12)))

64 + 6}
(m+log(-(-1.005834389530381683148320482183214342598410387 ll:l_lz]]]

e lomix)isthe natural logarithm
Enlarge Data Customize A Interactive

More digits

-1713.8527718862365176247100717767017331078961379...

This result 1713,852 is very near to the mass of f,(1710) candidate glueball

32 % ((Pi+ In-(-1.005834389530381683148320482183214342598410387 x 10-
12)))

32 (x + log(—(~ 1.005834380530381683148320482183214342508410387 - 107 2))]

e logzixiisthe natural logarithm

Enlarge Data Customize A Interactive

More digits

-783.47555286227955091415317566934936370646680588...

This value is practically equal to the rest mass of Omega meson with minus sign

1/6.626 In -(-1.005834389530381683148320482183214342598410387 x 10"-12)))

6.626 log(-(-1.005834380530381683148320482183214342598410387 10'12]]

e lomixiisthe natural logarithm

More digits

-4.16921...

This result -4,16921 is in the range of the mass of hypothetical dark matter particles
with minus sign
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Now:

~21.79216 (([1 +(- ‘21""216” [ ‘21”“'215]6}+[ =l 12}

|‘.“

3.7582838213624412933987326486202281989113112090736723... x 1014

Fewer digits
More digits

-6.536508342258849806114505619942924476936123331637070... x 10°°

((-e-0.5 *(-21.79216)) (1+ ((-e"-0.5 *(-21.79216))"2))+((-e*-0.5 *(-
21.79216))6))+((-e"-0.5 *(-21.79216))*12)))) / (-6.53651%10/53)

-21?0215[[[ { =2L. ?‘“1'5] H =21, ‘Wm ] 217 -mlra]n]

5.53551 1073

Open code

Enlarge Data Customize A Interactive

More digits

-5.74968... x 107%

Result: -5,74968 * 10
Or:
(3.758283821362441293398732 * 10714) / (-6.5365083422588498961145 * 10753)

3.758283821362441293398732 - 104
6.5365083422588408061145 - 1073

Open code

Enlarge Data Customize A Interactive

More digits

-5.749681059939831189605844527957593202706898451414516... x 107+
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(In-(-5.749681059939831189605844527957593202706898451414516 x 10"-40)

log(-(-5.749681059939831189605844527957593202706898451414516 107%)

e logixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

-90.3542593343275167200143902227806058724882730681235663...

Linear form

-90 +

-2+ 1
-1 1
’ 1
-4
-1+

-1+ 1
-1+

1
-4+
-26+ 1

For k =52 for S = 4n\k = 90,617387193111821540
Or:

1/(P1*(sqrt(5)+1)/2)) (In-(-5.749681059939831189605844527 x 10"-40)

—— - log(-(-5.749681059939831189605844527 ll:l_‘mll]
] I
}'I'[E [‘u"5 + l”

e lomix)isthe natural logarithm
Enlarge Data Customize A Interactive

More digits

-17.7750617137228334461446315225 ...

This result -17,775 is very near to the value of black hole entropy (see Tables) with
minus sign
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1.674*5 1n -(-5.74968 * 10"-40)

1.674.-5 lag(— (—

Open code

Result:

More digits

5.74068
10%

)

-756.265...

logix is the natural logarithm

This value -756,265 is very near to the rest mass of Charged rho meson with minus

sign
Alternative representations:
More
-5.74068 5.74068
1.674 SIDg(——J: 8.3?10g,.[ }
10% 16%
Open code
Enlarge Data Customize A Interactive
-5.74068 5.74068
1.674 5 log[— —] = 8.37 log(a) log [ J
10% U 1%
Open code
-5.74068 ) 5.74968 .
1.674 510g[——}= [—8.3?1.11[1— ]:—8.3?1.11[1}J
10% 104
Open code
[ )
° Series representations:
-5.74968 arg(5.74968 x 107 — x|
1.674 5103’[——} =16.74ir 8l - |+
104 2
@ (~1)F (5.74968 x 10 _ x|* x7*
8.37 logix) - 8.37 )’ [ : ' for
k=1
[ )
L] Open code
[ )
e Enlarge Data Customize A Interactive
-5.74968 arg(5.74968 x 107% — z;) 1
1.674 5103{——} = B8.37 8l ez 10g[—}+8.3?10g[z.:.}+
10% 2 Z

; arg(5.74968 x 107% —z)

@ (-1 (5.74968 x 107% — 25| zg*

2

Open code

log(zg) - 8.3?}_‘
k=1
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5. 7406810+
_5.74068 —T + arg{ —ZD ] +argisg)
1.674 5103{——}: 16.74ix |- +
10 2

@ (~19 (5.74968 x 10~ -z, z5*
8.37 log(zo) - 8.37 5 [ p el

k=1

Integral representation:
-5.74968 5. 7406810~ 1
e ] = 8.37 f - dt

1674 510 [- -
& 104 J1 t

(27-8) In ~(-5.74968 * 10°-40)
Input interpretation:

(27 - B) lug[— [—

Open code

E.74068 D

1440

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

Result:
Fewer digits
More digits

-1716.73093085482729937796207726050240794490191524210475227 ...

This result -1716,73 is very near to the mass of f(1710) candidate glueball, with
minus sign

Alternative representations:

More
-5.74968 5.74968
(27 - 8}103(——}: 1 lng{ ]
1% "\ 10%
Open code
Enlarge Data Customize A Interactive

2781 [ —5.?4958} Yl [5.?4968J
-dllogl-————— | = ogla) log,
2 10% 5 - 10%

Open code

-5.74968 , 5.74968
SS9, (asmifye ST

27 -8 lo [—
. 10% 1070

=-19 L'll[l}J

Open code
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Series representations:

~5.74968 arg(5.74968 x 10™* — x)
[2?—8}10g(——}:381n -+
10% 2
= (~1) (5.74968 x107% _ x}* x*
19 log(x) - 19 Z [ X - forx <0
k=1
Open code
Enlarge Data Customize A Interactive
~5.74968 arg(5.74968 x 107% — z;) 1
(27 -8 lo [——]: - 1o (—J 19 log(z
}log 10% 2 n g z + glzZn)+
arg(5.74968 x 1074 — z5) & (-1)* (5.74968 x 1074 — 54| z5*
9 - |log(zo) 19 >’ :
2T k
k=1
Open code
—40
_5.74068 —n+arg[ Ll ]+arg[z.:,}
(27 -8) lﬂg[——J = Im|- +
10% 2
@ (-1 (5.74968 x 10~ — g} 5
19 lag[z.:.}—lfr?z [ e
k
k=1
Open code
Integral representation:
. -5.740968 - 5. 740681040 1 -
- S 10 [
: 10% 1
Open code
Continued fraction:
Linear form
1
-1716 + 1
-1+
-2 1
N 1
-1+
D 1
= 1
-1+ T
-1+ 1
-8+
-1 1
& 1
-1+
_9 1
% 1
-1+ I
T
42+
o 8
+

Open code

1/21.676 In -(-5.74968 * 10"-40)
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Input interpretation:

1 1 ([ 5.?4968}}
21676 Bl |7 1p®

Open code

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

Result:
More digits

-4.16840...

This result -4,16840 is in the range of the mass of hypothetical dark matter particles
with minus sign

Alternative representations:

More
-5, 74968 5.74968
105[‘1,:,7} B 1 !'[ 1040
21.676  21.676
Open code
Enlarge Data Customize A Interactive
log[ = ehl ;‘EE‘S} loga) llzng,,z[5 L]
21.676 21.676
Open code
-5.74068 5.74068 )
i o O ] Wl ). 0.046134 Liy(1
21.676 21.676 ' B
Open code
Series representations:
5, 74068
102[— IDT} o arg(5.74968 x 107% — x)
91676 e 9x r
(-1)* (5.74968 x 107% — x|* x7*
0.046134 log(x) - 0.046134 )_‘ [ :
k
k=1
Open code
Enlarge Data Customize A Interactive
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_5.74068
105[' 1040 } arg(5.74968 x 10™% _ z;) 1
_ 0 10% 1 h.046134 - 103[_]+
21.676 2 2
arg(5.74968 « 107% _z.)
0.046134 log(zg) + 0.046134 - - | log(zg) -
T
@ (~1)° (5.74968 x 107 - zg|F z5*
0.046134 5" [ e
k
k=1
Open code
-5.74268 5. 740681040
lﬂg[_mT} -7+ arg[ T +arg(zg)
— = 0.0922679 -
21.676 ] 2 %

@~ 1 (5.74968 x 107% — zg|F 2
D.D46134lng[z.;.}—0.0461342‘ [ o B
: k

=1

Open code

Integral representation:

102[— —51.D?:-§68 }

21.676

Open code

5. 74068100 1
- D.D45134J -
1

Now, from the two results, we have:

(-5.749681059939831189605844527 * 107-40) * 1/ (-
1.005834389530381683148320482183214342598410387 x 10"-12)

Input interpretation:

5.749681059939831189505844527
10%

l )
[ 1.005834380530381683148320482183214342598410387 10712

Open code

Enlarge Data Customize A Interactive
Result:
More digits

5.71632907654043468851807601732326407912784224112699857... x 10728

Open code
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1/0.347835 * (-5.749681059939831189605844527 * 10"-40) * 1/ (-
1.005834389530381683148320482183214342598410387 x 10"-12)

1 [ 5.?49581[1599398311896D584452?]
0.347835 104

l )
[ 1.005834380530381683148320482183214342598410387 10712

Enlarge Data Customize A Interactive
More digits

1.6434026953596811376603160042067764288465572502105842_ . % 10727

Value very near to the mass of Proton

Where 0,347835... is a value of special continued fraction 1/V2 -1/N3 +1/4/5 -1/\7
NI -1INI3 #1117 -...

1/(sqrt(27)) In (1.6434026953596811376603160042067764288465572502105842 x
107-27)

1

v 27

log(1.6434026953596811376603160042067764288465572502105842 10'2?]

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

-11.86807988879412041807006094440142026101885469876679117...

This result -11,868 is very near to the value of black hole entropy (see Tables) with
minus sign

Linear form
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-11+

Open code

Enlarge Data Customize A

(8+21)*5/(sqrt(27)) In
(1.6434026953596811376603160042067764288465572502105842 x 104-27)

5
B+21)x ——
v 27

log(1.6434026953596811376603160042067764288465572502105842 lD'z?}

Open code

e lomix)isthe natural logarithm
Enlarge Data Customize A Interactive

More digits

-1721.002083875147460620158836938205937847733931321184720...

This result -1721,002 is very near to the mass of f(1710) candidate glueball, with
minus sign

Linear form
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-1721 +

-479 +

Open code

4Pi * In (1.6434026953596811376603160042067764288465572502105842 x 10-
27)

Input interpretation:

4 log(1.6434026953596811376603160042067764288465572502105842 104?}

Open code

e lomix)isthe natural logarithm
Enlarge Data Customize A Interactive

Result:

More digits

-775.0061343505257587831732946365737661640479828966709754. ..

This value -775,006 is practically equal to the rest mass of Charged rho meson with
minus sign

Continued fraction:
Linear form

=775 +

-163 +

1
—60+
-1+ 1

-24+

-1+ 1
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Now, we have:

Mock #-functions (of 7th order)

4 g
IR S R L
E—agt " —g {(T—g) " (PPl —g =)
Tyl f‘."l r-.g
.- q : L-t [:t
11 G - — + = i
S ¢ (1-¢(1-¢8) (1-e¢)(1—¢)1—g")
1 2 6
(i) + L 1

-4 020 —F)  G—@—al )

From the (i), we have:

0.9239078+0.000433255+(-
1.8754140254243246404383299476354805043847163776 x 10"-7)

0.9239078 + 0.000433255 -
1.8754140254243246404383299476354805043847163776 - 107"

Enlarge Data Customize A Interactive

0.92434086745859745756753595616700523645194956152836224

The result is

0.92434086745859745756753595616700523645194956152836224

0.924340867458597457567535956167005236451949561528362240

° Linear form
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12+

4+ 1
1+

1+ 1
1+

1+ 1
B+

7T+ 1
1+

1+ 1
49+

2Pi * ((exp (0.92434086745859745756753595616700523645194956152836224)))

Input interpretation:

2 rexp(0.92434086745859745756753595616700523645194956152836224)

Open code

Enlarge Data Customize A Interactive

Result:
More digits

15.834024845326022882101195810364752053481611459791164 ...

This result 15,8349 is very near to the value of black hole entropy (see Tables)

Continued fraction:
Linear form

142



15 +

1+

5+
17+ 1
3+

2+ 1
15+

138+ 1
1+

2+ 1
61+

T+ 1
1+

1+ 1
1 1
% 1
3+

44

P
26+ 1
1 1
Sl
1+ =

2Pi *(27*4) (( exp
(0.92434086745859745756753595616700523645194956152836224)))

2727 - 4)expi0.92434086745859745756753595616700523645194956152836224)

Enlarge Data Customize A Interactive

More digits

1710.1718832952104712669291475193933189760140376574457 ...

This result 1710,1718 is very near to the mass of fy(1710) candidate glueball

16Pi + 288 * (( exp
(0.92434086745859745756753595616700523645194956152836224)))

16 7+ 288 exp(0.92434086745859745756753595616700523645194956152836224)

Enlarge Data Customize A Interactive

More digits

776.084072492650876256492720940343562436415940928800348. .

This value 776,084 is practically equal to the rest mass of Charged rho meson

1.6449 (( exp (0.92434086745859745756753595616700523645194956152836224)))
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1.6449 exp(0.92434086745850745756753505616700523645194056152836224)

Enlarge Data Customize A Interactive

More digits

4.14549 .

This result 4,14549 is in the range of the mass of hypothetical dark matter particles

Linear form

4+

6+ 1
1 1
N 1
B+ i
1+ 1
9+ T
13+

19+

100+-+

(8Pi) * (((0.92434086745859745756753595616700523645194956152836224)))

(8 ) 0.92434086745859745756753595616700523645194956152836224

Enlarge Data Customize A Interactive

More digits

23.231219828965972384323403382955795246074975012553105...

This result 23,2312 is very near to the value of black hole entropy (see Tables)

(576Pi) * (((0.92434086745859745756753595616700523645194956152836224)))
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(576 m) ~ 0.92434086745859745756753595616700523645194956152836224

Enlarge Data Customize A Interactive

More digits

1672.6478276855500116712850435728172577173982009038236...

This result 1672,6478 is practically equal to the value of the rest mass of Omega
baryon 1672.45+0.29

From the (i1), we have:
-1.081849047367565973116419938674252971482398018961922 +
0.0761251367814440464022202749466671971676215118725857
-0.000433255719961759072744149660169833646052283127278

-1.081849047367565973116419938674252971482398018961922 +
0.0761251367814440464022202749466671971676215118725857 -
0.000433255719961759072744149660169833646052283127278

-1.0061571663060836857860438133877556079608287002166143
The result is -1.0061571663...

-1.0061571663060836857869438133877556079608287902166143

Linear form
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-1+

-162 +

4P1* 10”4 In -(-1.00615716630608368578694381338775560796082879021661439)

Input interpretation:

47107
log(-(-1.00615716630608368578694381338775560796082879021661439))

Open code

e logixiisthe natural logarithm
Result:

More digits

771.3600706731711996344212483263107355399393482535669...

This value 771,36 is very near to the rest mass of Charged rho meson

Enlarge Data Customize A
Series representations:
More

4710% log(-(-1)
1.006157166306083685786943813387755607960828790216614390000) =
~40000

Ha

& (-0.006157166306083685786943813387755607960828790216614390000)

2 k

Open code

Enlarge Data Customize A Interactive
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47 10% log(-(-1)
1.006157166306083685786943813387755607960828790216614390000)
1
— 80000 i x° b—arg[

T

1.0061571663060836857869438133877556079608287902166143900

© 1
00 —x}J +40000 x log(x) ~40000 7 3 = (-1)*
k=1 k
(1.0061571663060836857869438133877556079608287902166143900"
o0 —x}k x* for

Open code

4710% log(-(-1)
1.006157166306083685786943813387755607960828790216614390000) =

1
800007 |- 5 (- +arg(

i

1.0061571663060836857860438133877556079608287902166143
QDDDDjzn}+argmnnJ+

[
1
40000 r log(zg) - 400007 ) ~(-1)*
k=1 k

(1.006157166306083685786043813387755607960828790216614390000

k =k
—Zn) Eg

Integral representations:

47 10% log(-(-1)

1.006157166306083685786943813387755607960828790216614390000) =
*1.0061571663060836857860438 1338775560 TOA0 828 7002 16614390000 1
40000 ;rj i dt
1

Open code

Enlarge Data Customize A Interactive

47 10% log(-(-1)
1.006157166306083685786943813387755607960828790216614390000)

20000
I
Ju.“:""r fS.DW1386225223366536389]033&24284666885096192392629953615 r[_ﬂz Il + s}
—i ca+y Il-s)
ds for -1 0

9Pi * 104 In -(-1.00615716630608368578694381338775560796082879021661439)

Input interpretation:

9r.10%
log(-(-1.00615716630608368578694381338775560796082879021661439))

Open code
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e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

Result:

More digits

1735.560159014635199177447808734199154964863533570525. ..

This result 1735,56 is very near to the mass of fo(1710) candidate glueball

Series representations:
More

97 10% log(-(-1)
1.006157166306083685786943813387755607960828790216614390000) =
-90000
kL
SE[—G.Daﬁ15?1553D5083585?8594381338??555&?96&823?9&21551439DDODﬁ
k

k=1

Open code

Enlarge Data Customize A Interactive
97 10% log(-(-1)
1.006157166306083685786943813387755607960828790216614390000)

1
- 18DDDD:N2{E—arg[

i

1.0061571663060836857869438133877556079608287902166143900-

© 1
Du-xq+gauuundamx}—9uuuunj;-4—1ﬁ
k:lk
(1.0061571663060836857869438133877556079608287902166143900"
DD—x}k x* for 0

Open code

97 10% log(~(-1)
1.006157166306083685786943813387755607960828790216614390000) =

1
180000 i »* - 5 (- +arg(

T

1.0061571663060836857860438133877556070608287002166143
90000/ zq) + argizy ]-}J +

[t4)
3
90000 7 log(zo) - 90000y —(-1)*
k=1 k
(1.006157166306083685786943813387755607960828790216614390000

k
—Zn) ety

Integral representations:
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91 10% log(~(-1)

1.006157166306083685786943813387755607960828790216614390000) =
*1.0061571663060836857860438 1338775560 TOA0 828 7002 16614390000 1

QDDDD;rJ E.—J‘t

1

Open code

Enlarge Data Customize A Interactive

9x10% log(-(-1)
1.006157166306083685786943813387755607960828790216614390000)
45000

L
5.090138A22522330A53A38000336A242840668 BR00A192302A200536] 5 r[_S}E Il +s)

J‘Iwﬂf e
—i ca+y Il-s)

ds for -1 0

1/144 * 9P1 * 104 In -(-
1.00615716630608368578694381338775560796082879021661439)

Input interpretation:

1 4

et 10

T e
log(~(~1.00615716630608368578694381338775560796082879021661439))

Open code

e lomix)isthe natural logarithm
Enlarge Data Customize A Interactive

Result:
More digits

12.05250110426829990428783200500860524281155231646108. ..

This result 12,0525 is very near to the value of black hole entropy (see Tables

Series representations:
More

1
— (9 log(

144

_(-1.006157166306083685786043813387755607960828790216614350"
000y 10% = —625 1

® (~0.0061571663060836857869438133877556079608287902166143090000)

2 p

Open code

Enlarge Data Customize A Interactive
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1
— (9 log(

144
_(-1.00615716630608368578694381338775560796082879021661439"
1
00007) 7 10% = 1250 i 12 [E—arg[
n
1.0061571663060836857860438133877556079608287902166143900".
[l
“ 1
00 - x)| +625 7 logx) - 6257 3 —(-1f
k=1 k
(1.0061571663060836857869438133877556079608287902166143900",
00 -x°x* forx<0
Open code
L 9 1log(
e (4]
TR

—(~1.006157166306083685786943813387755607960828790216614390".
1
000y~ 10* = 1250 i 72 {_ —(n+arg

i

1.00615716630608368578604381338775506079608287002166143
Q0000 zq) + arg[z.;.}}J -

[
- 1 k
625 7 log(zq) — 625 -(-1
n log(zo) sz-i"‘ y
(1.006157166306083685780043813387755607060828700216614300000
k -k
—Zn) Eg

Integral representations:
! 91
— (Y logl
144

-(-1.006157166306083685786943813387755607960828790216614390"

000 x 10% =
*1.006157166306083685 78424381338 775560 70A082 87002 16614390000 l
625 j St
1

Open code

Enlarge Data Customize A Interactive

1
— (9 log(
g P08

~(~1.00615716630608368578604381338775560796082879021661439"

625
0000 x 10% = o

I
5.090138622522336653038000336242840068 80006192302 62005361 5 r[_ﬂz ril+s)

J‘J’Nﬂ.ﬂ
—i Y ril-s)

ds for-1<+<0
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1/72 * 9P1 * 10"4 In (-
1.00615716630608368578694381338775560796082879021661439)

1 4
= 10
7 7 )

logi(—(-1.00615716630608368578694381338775560796082879021661439))

Open code

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

24.10500220853659998857566401019721048562310463292396...

This result 24,105 is very near to the value of black hole entropy (see Tables) and
equal to 24, the physical degrees of freedom of the bosonic string, that are the 24
transverse coordinates.

More

1
— (9 logi
72 2

—(-1.0061571663060836857860943813387755607960828790216614390"
000y r 10 = -1250
L (-0.0061571663060836857869438133877556079608287902166143900001*
k
k=1

Open code

Enlarge Data Customize A Interactive

1
— (9 logi
g R
_(-1.00615716630608368578694381338775560796082879021661439"

1

0000y) x 10% = 2500 i x2 [2

I

1.0061571663060836857869438133877556079608287902166143900".
[
1
00 - x}J +1250 rlog) - 1250 3 = (-1
k=1 k
(1.0061571663060836857869438133877556079608287902166143900"
00 —xf x™* f

argi(

Open code
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! 91
— (9 log(
72 g

~(~1.006157166306083685786943813387755607960828790216614390".
1
0001 7 10% = 2500 i 72 {- 5 +arg

Fiy
1.0061571663060836857860438133877556070608287002166143
Q0000 zq)+ arg[z.;.}}J +
w_‘ 1 k
1250 r logizg) — 1250 —(-1)
mlogizn) }Tkz_‘l X
(1.006157166306083685786043813387755007960828790216614390000

ko —k
—En) Ep

Integral representations:

191
— (9 log(
72 g

-(-1.006157166306083685786943813387755607960828790216614390"

000 x 10% =
]_ESI:I j‘1.00615?166306083685?8694381338??5560?960828?‘90216614390000 ]_
” 5

1 t

Open code

Enlarge Data Customize A Interactive

1
— (9 logi
72 5

-(-1.00615716630608368578604381338775560796082870021661430"

625
0000y« 10% = —

I
Ju.“:""]r ES.DW13E6.2252233665363Sm03362428466688509619239262995361s r[_S}Z il + 5}
—i ca+y Il-sy

ds for -1 0

1/(142%(((sqrt(5)+1)/2))*2))) * (8Pi) * 10°4 In (-
1.00615716630608368578694381338775560796082879021661439)

Input interpretation:

- 8mx10°*
142(1 (v5 +1)
= .

logi—(-1.00615716630608368578604381338775560706082879021661439))

Open code

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

Result:

More digits
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4.149765203276484724071530319835038309107282758224328. ..

This result 4,14976 is in the range of the mass of hypothetical dark matter particles

Series representations:
More

1
142(2 (V5 + 1)
~(~1.006157166306083685786943813387755607960828790216614390-

000)) 87 =

K
1600007 55", {-0.00615716630 508368578 69438 1318??55&3?9&3828?9]216614390000_

1
71 1*““?2;;::.4*[2 ]]Z
k

(107 log

Open code

Enlarge Data Customize A Interactive
1

142(1 (V5 +1)f

—(-1.006157166306083685786943813387755607960828790216614390"
000N 8 =

"
1600007 55", {-0.00615716630 508368578 69438 1338 7755 60 7960 828 7902 16614390000 )

(107 log

k!

k
Ly 1
71144 Y 4—“'“ 2]"]2

Open code

~(10% log(
142(2 (V5 +1)
2 ¥
~(-1.00615716630608368578694381338775560796082879021661439"
0000)) 8 r = (160000 7 log
1.0061571663060836857869438133877556079608287902166143900".

um}f
w (-1 (5 -x)ff x7* [——1}
argis - x) i 2 Mk
[” [“E"P(’”\TU” 2 T

forixe Rand x <0

Integral representations:

153



——— (10" log
142(2 (V5 + 1)

-(-1.006157166306083685786943813387755607960828790216614390
160000
000))Br =

71{1+v5 )
[‘1.00615?166306083685'?869438 1338775560 7OA082 8 7202 16614390000 ]

dat
J1

Enlarge Data Customize A Interactive

4
———— (10" log(
142(2 (V5 +1))

—(—1.00615716630608368578694381338775560796082879021661439"

80000
DDDDH] 8r= —'_2
71i{1+V5)
I'i“""]" EE.DF‘U13352252233665363SWD33624284666335‘396192392629'95361S r[__ﬂz il + 35}
o =i pa+y I(l-s)

ds tol

From the (ii1), we have:
-0.081849047367565973116419938674252971482398018961922
0.0004357345630640457140757853070834281049705616972466
-1.8762261787851325482986508127679968797519452065 x 10°-7

-0.081840047367565973116419938674252071482308018961922 +
0.0004357345630640457140757853070834281049705616972466 -
1.8762261787851325482986508127679968797519452065 - 107"

-0.081413500427119805915598083232250820177115432450919605

The result is:

-0.08141350042711980591559898323225082017711543245919605

Linear form
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5 In-(-0.081849047367565973116419938674252971482398018961922+
0.0004357345630640457140757853070834281049705616972466 -
1.8762261787851325482986508127679968797519452065 x 107-7)

5log(—(-0.081849047367565973116419938674252071482308018961922 +

0.0004357345630640457140757853070834281049705616972466 -
1.8762261787851325482086508127679968707519452065 ID'W]

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

-12.541070834063482807190784207649523845515152785000. ..

This result -12,541 is very near to the value of black hole entropy (see Tables) with
minus sign

137 *5 In-(-0.081849047367565973116419938674252971482398018961922+
0.0004357345630640457140757853070834281049705616972466 -
1.8762261787851325482986508127679968797519452065 x 107-7)

137 -5 log(—(-0.081849047367565973116419938674252971482398018961922 +
0.00043573456306404571407578530708342810409705616972466 -
1.87622617878513254820986508127679968707519452065 ID'W]
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e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

-1718.1267042666971445851374487779847668355759315462. ..

This result -1718,126 is very near to the mass of f,(1710) candidate glueball with
minus sign

(54+8) *5 In-(-0.081849047367565973116419938674252971482398018961922+
0.0004357345630640457140757853070834281049705616972466 -
1.8762261787851325482986508127679968797519452065 x 107-7)

>4+ 8«5
log(-(-0.081849047367565973116419938674252971482398018961922 +

0.0004357345630640457140757853070834281049705616972466 -
1.8762261787851325482086508127679968797519452065 ll:l'?]]

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

-777.54639171193593404582862645427047842193947267053. ..

This value -777,546 is very near to the rest mass of Charged rho meson with minus
sign

((sqrt(5))+1))/2) - In-(-
0.081849047367565973116419938674252971482398018961922+
0.0004357345630640457140757853070834281049705616972466 -
1.8762261787851325482986508127679968797519452065 x 107-7)

1, —
= [45 + 1] L
log(~(~0.081849047367565973116419938674252971482398018961922 +

0.0004357345630640457140757853070834281049705616972466 -
1.87622617878513254820865081275679968797519452065 lD'ﬁ]

e lomix)isthe natural logarithm
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More digits

4.12624815556259140964274369389554288682333973680747. ..

This result 4,12624 is in the range of the mass of hypothetical dark matter particles

Enlarge Data Customize A

1/(-0.081849047367565973116419938674252971482398018961922+
0.0004357345630640457140757853070834281049705616972466 -
1.8762261787851325482986508127679968797519452065 x 10"-7)

1/{-0.081849047367565973116419938674252971482398018961922 +
0.0004357345630640457140757853070834281049705616972466 -
1.8762261787851325482986508127679968797519452065 lD'ﬁ

Enlarge Data Customize A Interactive

More digits

-12.2829751178084476360250362583088142452273794012236292807...

This result -12,2829 is very near to the value of black hole entropy (see Tables) with
minus sign

((-(1/(-0.081849047367565973116419938674252971482398018961922+
0.0004357345630640457140757853070834281049705616972466 -
1.8762261787851325482986508127679968797519452065 % 10"-7)))*1/5

(-1/{-0.081849047367565973116419938674252071482398018961922 +

0.0004357345630640457140757853070834281049705616972466 —
1.8762261787851325482986508127679968797519452065
1077)} "~ (1/5)

More digits

1.65143207109614550635944059863711361652099172351972. ..
Enlarge Data Customize A
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We take all the three results (i), (i1) and (iii) and mutiply:

0.92434086745859745756753595616700523645194956152836224
(—1.0061571663060836857869438133877556079608287902166143)
(—0.08141350042711980591559808323225082017711543245919605)

Open code

More digits

0.075717175927080104333280313003357627560491481124352895669...

Open code

More digits

0.075717175927080104333280313003357627560491481124352895669...

Now:

1.772453/10.92434086745850745756753505616700523645104956152836224
(—1.00615716630608368578609438133877556079608287902166143)
(—0.08141350042711980591559808323225082017711543245919605))

Open code

Enlarge Data Customize A Interactive

More digits

23.40886302609822439151210039876532117647838546703822548593. ..

Open code

This result 23,4088 is very near to the value of black hole entropy (see Tables)

—(0.945308 /(0.92434086745859745756753595616700523645194956152836224
(—1.0061571663060836857869438133877556079608287902166143)
(—0.08141350042711980591559898323225082017711543245919605))

Open code

Enlarge Data Customize A Interactive

More digits

-12.4847234253742470480692603141967929365001371162309022224

Open code

This result -12,4847 is very near to the value of black hole entropy (see Tables) with
minus sign
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2.363271/10.92434086745859745756753595616700523645194956152836224
(—1.0061571663060836857869438133877556079608287902166143)
(—0.08141350042711980591559898323225082017711543245919605)

Enlarge Data Customize A Interactive

More digits

31.21182177047863007203761415478465118232034953878771069381...
This result 31,2118 is very near to the value of black hole entropy (see Tables)

1.329340/(0.92434086745859745756753595616700523645194956152836224
(—1.0061571663060836857869438133877556079608287902166143)
(—0.08141350042711980591559898323225082017711543245919605)

Enlarge Data Customize A Interactive

More digits

17.55665057133442388182518551639715809262066578733122664887...

This result 17,5566 is very near to the value of black hole entropy (see Tables)

From the sum of all results that we have obtained, we have:

Pi/6 In (( -4267.24+(6.5960861587*1020)-(1.0058343895*10"-12)-(5.74968*10"-
40)-0.163229799274606034135006840453001191685994661147448110))

g log(-4267.24 + 65960861587 - 10°° - 1.0058343895 10 -5.74968 107 -
0.163229799274606034135006840453001191685994661147448110)

e lomix)isthe natural logarithm
Enlarge Data Customize A Interactive

More digits

25.10037147630...

This result 25,10 is very near to the value of black hole entropy (see Tables)
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Multiplying all results obtained, we have:

1/((5+sqrt(5))/2))) In ~(( -4267.24%(6.5960861587*10~20)*(1.0058343895* 1 0"-
12)*(5.74968* 10"

40)*0.163229799274606034135006840453001191685994661147448110))

1

51[5“@]

log(—(-4267.24 - 6.5960861587 - 10°° - 1.0058343895 - 107" . 5.74968 10"
0.163229799274606034135006840453001191685994661147448110))

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

-17.549630...

This result -17,5496 is very near to the value of black hole entropy (see Tables) with
minus sign

We have (pag.4 paper):

Mock ¥-functions (of 5th order)

fg) = 145+ s + 72 4

M= T 1y T 0+90+¢) " U+91+)1+¢)

o(q) = qg+¢*(1+q) +°1+q)(1+¢*)+...

(g = 1+q1+9+CP1+9(1+ )+ 1 +a(1+)(1+¢") +...
f(q) = (13.2879+2134.55-(4.93121%1076))

13.2879 + 2134.55 - 4.93121 - 10°

Enlarge Data Customize A Interactive

~4.9290621621 x 10°

The result is -4.9290621621 * 10°
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log(-(13.2879 + 2134.55 - 4.93121 - 10°))
e logzixiisthe natural logarithm

° Fewer digits
° More digits

15.41065920711133801879098175206564648543508664754251474353...

This result 15,41 is very near to the value of black hole entropy (see Tables)

o(q) = (4.33962*1075)+(4.04437*%10714)

4.33962 - 10° +4.04437 . 104

404437000433962
4.04437000433962 = 101

The result is: 4.04437 * 10"

1
— log(404437000433 962)
V8

e lomix)isthe natural logarithm
logi404437000433962)

2+2
Enlarge Data Customize A Interactive

° More digits

11.89124400599553120874872846872635917675038539612929535882...

This result 11,8912 is very near to the value of black hole entropy (see Tables)

log(404437000433962) |
— is a transcendental number
242

° Linear form
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11 +
1+ 1
8 1
N 1
5+ T
7+ 1
1+ 1
1+ 1
1+
2 1
e 1
1+ T
S8+ 1
1+
3 1
N 1
1+ I
3+ 1
2+ T
B+ 1
2+
1 1
¥ I
22+ I
444+ =
Series representations: -
More
(- 1 f
log(404437000433962)  log(404437000433961) ke — o roro et
VB N 2vZ 242
Open code
Enlarge Data Customize A Interactive
log404 437000433 062)
Va8 N
argl404437 000433 962 —x) wo (=1 (404437000 433 962 -2
"Tl . J . logrx) X1 T g
V2 242 22
Open code
logi404 437000433 962) 1
V8 22
arg(404437 000433962 - z;) 1
lng[z.;.}+{ J(lng[—]ﬂng[z.;.}]—
2 i ZD

& (-1y% (404437000 433962 - 2o ) z* J

2 2

Integral representations:

logi404437000433962) 1 J'qu443?nnn433952 1
2 1

— dt
Va 242 t

Open code

Enlarge Data Customize A Interactive
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ds

log(404 437000433 962) : f;w 404 437000433961 T(=s)° T(1 +35)
V8 4y 2x

—i sty I(1l-s)

144 * 1/(sqrt8) In(404437000433962)

Input:

1
144 . — log(404 437000433 962)
V8

Open code

e logzixiisthe natural logarithm
Exact result:

36 \E log(404437000433962)
Enlarge Data Customize A Interactive

Decimal approximation:
More digits

1712.339136863356507019816899406595721452055497042618531671...

This result 1712,339 is very near to the mass of f,(1710) candidate glueball

Property:

36 \E logi404437000433962) is a transcendental number

Open code

Alternate forms:

36 2 (logi2) + logi139) + log(809) + log(9883) + log(181957))
Enlarge Data Customize A Interactive

36 2 log(2)+ 36/ 2 log(139) +
36 /2 1og(809) + 36 y 2 log(9883) + 36 /2 log(181957)

Continued fraction:
Linear form
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1712 +

2+

1+

18+ 1
2+

11+ 1

Series representations:
More

144 log(404 437 000433 962)
V8 -

1 k
I S
36y 2 log(404437000433961)- 36 v 2 Z[ “”44”“;”4339“}
k=1

Open code

Enlarge Data Customize A Interactive
144 log(404 437000433962 arg(404437000433962 - x
<t } =72 \E }T\‘ B }

V8 2

= (_1)F (404437 000433962 — x)* x*
36\/’5103[17}—35\1{52 . ) for x
k=1

+

Open code

144 log(404 437000433 962)
') -

argd04437 000433962 — 5 1
364y 2 [lng[z.;.}+{ = 5 D}J(lng{—JHng[z.;.}J—
o ZU

@ (~1)F (404437 000433962 — zq)* z*

2 K

k=1

Integral representations:

144 logid04 437000433 062 404437000433 062 ]
B } 3642 j it
V8 1 t

Open code
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Enlarge Data Customize A Interactive

144 log404437000433062)

V8 -

18iv2 rw 404437000433 961 I-5)* I'(1 +5)
i oty Iril-s)

ds for

i

(64+2) /(sqrt8) In(404437000433962)

bd + 2

v B

Open code

logi404437000433 962)

e lomixiisthe natural logarithm
Enlarge Data Customize A Interactive

33 log(404 437000433 962)
v2

More digits

784.8221043957050657174160789359397056655254361445334936826...

Open code

This value 784,82 is very near to the rest mass of Omega meson

33 logi404437 000433962
— is a transcendental number
v 2

Linear form
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784 +

4+

1+ 1
1+

1+ 1
1+

1+ 1
3+

1+ 1
1+

3+ 1
T+

1+ 1
5+

15+

1+
2+
3+

1
A4+
1i

Series representations:
More

log(404 437000433 962) (64 + 2)
Ve -

1
{_404 437000433961 Tk

33 1og(404437 000433961 33 Ll 5
V2 V2

Open code

Enlarge Data Customize A Interactive
log(404437000433962) (64 + 2) arg(404437000 433962 - x)
=33iy 2 }T{ +

vV E 2
(-1 (404437000 433 962 -x < x
33 logix) 335, . —

V2 V2

I'||| I

Open code

logi404437000433962)(64 +2) 1

V8 V2
arg(404437 000433 962 - zg)

1
lng[zn}+[ J[lag[—]ﬂag[zﬂ}—
2w oty

= (-1 (404437 000433962 - zo ) z.;,‘“‘]

33

k=1 k

Integral representations:

log(404437000433962) (64 + 2) 33 404437000 433062 1 -
V8 V2 4 t

Open code
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Enlarge Data Customize A Interactive
logi404 437000433 962) (64 + 2)

Ve
33 r-w 404437000433 9617° [(-s5)° T'(1 +5) 6t 4
— 5
2 \:"E T _]'“_H.}- r[l — 5§} ‘

And
v(q) = (188.923)+(5.76860*10"6)+(3.07735*10"13) =
=3.0773505768788923 x 10"13

log(3.0773505768788923 - 10%)

Va2

e logixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

12.3902197815835696...

This result 12,39 is very near to the value of black hole entropy (see Tables)

138

i

log(3.0773505768788923 - 10%)

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

1709.85032985853260...

This result 1709,85 is very near to the mass of fo(1710) candidate glueball

Linear form

167



1709 +

55+8 12
—— log(3.0773505768788923 1077
Va2
e lomix)isthe natural logarithm
Enlarge Data Customize A Interactive
More digits

780.583846239764883...

This value 780,583 is very near to the rest mass of Omega meson

We have also (pag. 5 paper):

@) = ——+ - - =
e S 1-¢)1-¢) (1-¢)1-¢")(1-¢)
3
: B sl
(L == UL =g )] —g® )1 —g")
1 i 12
F(q) = g : g

1 ¢ 1-9l-@ 1-ol-dd—a)

Thence: x(q) =
(-0.0818490)+(0.0000329662)+(-6.14714*10"-12)+(4.99008*10"-22)
The result is: -0.081816033806147139999500992;

F(q) = (-0.0818490)+(1.08232)+(-2499.28) = -2498.279529

The result is: -2498.279529.
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The sum of all five results, is:

(-4.9290621621 * 10"6)+(4.04437 * 10"14)+(3.0773505768788923 * 10"13)+(-
0.081816033806147139999500992)+(-2498.279529)

~4.9290621621 » 10° + 4.04437 - 10'* + 3.0773505768788923 ~ 10 —
0.081816033806147139999500992 — 2498.279529

Enlarge Data Customize A Interactive

4,35210500837228399554066193852860000499008 = 10'*

1
5 log(4.35210500837228399554966193852860000499008 10

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

16.853425469970600484924629536865716030796991...

This result 16,853 is very near to the value of black hole entropy (see Tables)

64 + 38

log(4.35210500837228399554966193852860000499008 - 10'%)

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

1719.0493979370012494623122127603030351412931...

This result 1719,049 is very near to the mass of fy(1710) candidate glueball

Linear form
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1719 +

20 +

4+

O+ 1
1+

3+ 1
3+

1+ 1
1+

38+ 1
1+

1+ 1
11+

1+ 1
1+

1

2+ 1
2+

1

1
75+
1+ 1

1L

54 -8

log(4.35210500837228399554966193852860000499008 - 10'*)

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

775.25757161864762230653295860582293741666159...
This value 775,257 is practically equal to the rest mass of Charged rho meson

The product of the five results is:

(-4.9290621621 * 10°6)*(4.04437 * 10°14)*(3.0773505768788923 * 10"13)*(-
0.081816033806147139999500992)*(-2498.279529)

~4.9290621621 - 10°) (4.04437 - 10'*) (3.0773505768788923 - 10|
(-0.081816033806147139999500992) - (-2498.279529)

Enlarge Data Customize A Interactive

More digits

-1.253925117438473458100264852971283358888143723063549... x 10°7

(55+8)/Pi * In (-(-1.253925117438473458100264852971283358888143723063549
x 10°37))
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55+8

i

log(-(-1.253925117438473458100264852971283358888143723063549 ll:lg?]]

e lomixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

1713.01056657493400634514241940683193778085705254390955...

This result 1713.01 is very near to the mass of fo(1710) candidate glueball

(-(-1.253925117438473458100264852971283358888143723063549 x 10"37))"1/12

|'
l,illl —-(-1.253925117438473458100264852971283358888143723063549 lCIE?]

Enlarge Data Customize A Interactive

More digits

1234.5896547875960518590887724000691554296376974340245 ...

This value 1234,589 is practically equal to the rest mass of Delta baryon 123242
(-(-1.253925117438473458100264852971283358888143723063549 x 10"37))*1/34

|'
3,,‘::}' —-(-1.253925117438473458100264852971283358888143723063549 lCIg'?]

More digits

12.3346160489457212096954783004550310113394241087746250...

This result 12,33461 is very near to the value of black hole entropy (see Tables)

1/(sqrt(27)) (1.08643*10°11) / ((-
1.253925117438473458100264852971283358888143723063549 x 10°37))
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1 1.08643 - 101!
V27 | 1.253925117438473458100264852071283358888143723063549  10°7

Enlarge Data Customize A Interactive

More digits

-1.66743... x 107%7
Result very near to the mass of proton

1/(sqrt(29)) (1.08643*10719) / ((-
1.253925117438473458100264852971283358888143723063549 x 10737))

1 1.08643 10%
v 20 | 1.253025117438473458100264852071283358888143723063549  10%7

Enlarge Data Customize A Interactive

More digits

-1.60891... x 1071°
Result very near to the electric charge of electron

1/(sqrt(48)) In (((((-
0.72999480077443047538362776991420567540346048553554829328)/(-
1.253925117438473458100264852971283358888143723063549 x 10"37))))

1 1 [—D.?29994SDD??44304?538362??699142055?540346D48553554829328J
— I0E -
v 48 ~1.253925117438473458100264852071283358888143723063549 - 10%

e logixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

-12.3750187723532620489764739439417118591696884684175630...

This result -12,35750 is very near to the value of black hole entropy (see Tables) with
minus sign

139/(sqrt(48)) In (((((-
0.72999480077443047538362776991420567540346048553554829328)/(-
1.253925117438473458100264852971283358888143723063549 x 1037))))
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139 1 [—D.?2999480D??44304?538362??699142DS5?540346D48553554829328]
— 10f] =
V48 -1.253925117438473458100264852971283358888143723063549 - 10%

e lomix)isthe natural logarithm
Enlarge Data Customize A Interactive

More digits

-1720.12760935710342480772987820780794842458669711004126...

This result -1720.1276 is very near to the mass of f;(1710) candidate glueball with
minus sign

8 - 139/(sqrt(48)) In (((((-
0.72999480077443047538362776991420567540346048553554829328)/(-
1.253925117438473458100264852971283358888143723063549 x 1037))))

139

V48
[—D.?299948GG??44304?538352??599142DS6?540345048553554829328J

og =
-1.253925117438473458100264852971283358888143723063549 - 10°7

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

1728.12760935710342480772987820789794842458669711004126...

This result 1728.1276 1s very near to the mass of f;(1710) candidate glueball

sqrt(37) * (((((169/(sqrt(48)) In (((((-
0.72999480077443047538362776991420567540346048553554829328)/(-
1.253925117438473458100264852971283358888143723063549 x 10"37)))))))16

— [ 169
y 37 [ — log|
V48
(—0.729994800774430475383627760014205675403460485535548203 "
28/

(-1.253925117438473458100264852971283358888143723063549
16
1D31ﬂ
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e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

° More digits

8.1474555250402646646723462034432481544841699733603052... x 10%?

= the size of the Monster group (=8.1x107%)

sqrt(37)/196884 * (((((169/(sqrt(48)) In (((((-
0.72999480077443047538362776991420567540346048553554829328)/(-
1.253925117438473458100264852971283358888143723063549 x 10°37)))))))*16

V37 [ 169
[: log|
196884 \ \ 48 '

(—0.720004800774430475383627760014205675403460485535548203",
28/

(-1.253925117438473458 100264852071283358888143723063549
16
107

e lomix)isthe natural logarithm
Enlarge Data Customize A Interactive

° More digits

4.1382009330571629307980060814709413433718179097134887... x 10

This result 4,1382 1s a multiple of the mass of hypothetical dark matter particles

2/gamma (7/2) * In (((((-

0.72999480077443047538362776991420567540346048553554829328)/(-
1.253925117438473458100264852971283358888143723063549 % 1037)))))))"28

2

2

2

: gzs[—D.?29994800??44304?538362??599142055?540346D48553554829328]

o N
~1.253925117438473458100264852971283358888143723063549 - 10%

1

° Iix iz the gamma function
e logzixiisthe natural logarithm
° More digits

8.093108635057017220776239185289761354907255581285566... x 1072
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]
L ]

= the size of the Monster group (=8 12107

In conclusion, we have also that:

1/34 zeta(2) gamma (2) * In (((((-
0.72999480077443047538362776991420567540346048553554829328)*(-
1.253925117438473458100264852971283358888143723063549 x 10737)))))))

: (2)
34 °
(I(2) log(-0.72999480077443047538362776991420567540346048553554829328

(-1.253925117438473458100264852971283358888143723063549

a7
1077)))
Open code
e {is)i=the Riemann zeta function
° Iix iz the gamma function
e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

4,11752199736943834292796697826889090908182207984549507...

This result 4,11752 is in the range of the mass of hypothetical dark matter particles

Linear form

4+

8+

1+

1+ 1
27+

19+
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((2 zeta(2) gamma (2))/(1.6220877440446798)"8 (((-0.72999480077443))*((-
1.2539251174384734581 x 10737)))

22yT(2)
1.6220877440446798°%

(-0.72999480077443 (- 1.2539251174384734581 - 10°7))

e (s isthe Riemann zeta function
. Iix iz the gamma function

Enlarge Data Customize A Interactive

More digits
6.2831165538163... x 10%°
This result is practically a multiple of a length of a circle

((2 zeta(2) gamma (2))/(1.611349)"8 (((-0.72999480077443))*((-
1.2539251174384734581 x 10737)))

252y0(2) -
T (-0.72999480077443 (-1.2539251174384734581 - 10°7))
1.611349° : L
° £(5) is the Riemann zeta function
° Iixiis the gamma function
Enlarge Data Customize A Interactive
More digits

6.62602... x 10

This result can be considered a multiple of a Planck’s constant

Now, we have:
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Mock ¥-functions (of 5th order)

q 7 ¢
_ . " n — 4 ...
f(q) 1+¢ (+9(1+¢) (I+(+¢d)(1+¢)

$lg) = 1+9(1+9)+d" 1+l +)+ 1+ 91+ )1 +¢) +...

W) = ¢a+P(1+9)+d*1+a)(1+¢*)+¢°(1+9)(1+ )1 +¢°) +
| q 7’ g’
— s I S 4 e
) —¢ 1-P0-¢)  1-A-O)1-)

q T q°
= 1 _
+{1—q+(1—ﬁnl—¢ﬂ+(1—$ﬁl—fﬂl—¢ﬂ+ }

¢ q°
F — 3k — i
W=1+3 3 E o0a—P

1(Q) = 1+(-1.08185)+(0.00575937)+(-1.41949 x 107-8) = -0.0760906441949

= 14+(-0.0760922)+(2.47992 x 107-6)+(-3.51705 x 10"-14) =
=0.9239102799199648295
F(q) = 1+(-14.2995)+(33034.4) = 33021.1005

Note that:

3P1 sqrt(33021.1005)

3ry 33021.1005

Enlarge Data Customize A Interactive

More digits

1712.64322..

This result 1712.64322 is very near to the mass of f,(1710) candidate glueball

More

37y 33021.1 =3xy 33020.1 ) g~ 104040k [
k=)

|
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Enlarge Data Customize A Interactive

= (-0.0000302846) [-—1}
I I L 2 k
3rv 33021.1 =3ry 33020.1 L

k=i k!
e 3nkioRes _ 1 ; o-10.40495 r[‘El ) 5}!’[5].
3r4 33021.1 = 3™ _
2ar
Linear form
1
1712 + - :
+
1 1
’ 1
1+
4 1
& 1
13+
1 1
) I
5+
1 1
L
1+=

f(q) = (1.075226+12.2180-2135.48) = -2122,186775

o(q) = (188.923)+(1.00250 x 10"9)+(1.63161 x 10"20) =
=1.63161000001002500188923 x 1020

v(q) = (32844.3)+(1.33208 x 10°10)+(9.39267 x 10"17) =
=9.392670133208328443 x 1017

The sum of the three functions is:

(-2122.186775)+(9.392670133208328443 x 10"17)+(1.63161000001002500188923
x 10720) = 1.64100267014323330911036225 x 10720

The sum of the six functions is:

(-0.0760906441949 +0.9239102799199648295 +33021.1005)+(-
2122.186775)+(9.392670133208328443 x 10°17)+(1.63161000001002500188923 x
10720)

(-0.0760906441949 + 0.9239102799199648295 + 33021.1005) - 2122.186775 +
0.302670133208328443 - 10'7 + 1.63161000001002500188923 - 10%°
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Enlarge Data Customize A Interactive

1.641002670143233639320845446357250648205 x 10°°

1.641002670143233639329845446357250648295 x 10720
We note that this value can be considered a multiple near to the {(2)

This is the total sum, also of the precedent results:

(1.641002670143233639329845446357250648295 x 10720) + (-4.9290621621 *
1076)+(4.04437 * 10°14)+(3.0773505768788923 * 10"13)+(-
0.081816033806147139999500992)+(-2498.279529)

1.641002670143233639329845446357250648295 - 107 —
4.9290621621 ~ 10° + 4.04437 » 10'* + 3.0773505768788923 ~ 10%° —
0.081816033806147139999500992 — 2498.279520

Enlarge Data Customize A Interactive

1.64100702224824201161384099601918917689500499008 x 10°°

Total of Mock 9-functions (of 5th order) =
=1.64100702224824201161384099601918917689500499008 x 10°20

another value that can be considered a multiple near to the {(2)
Note that from:

(((1.64100702224824201161384099601918917689500499008 x
10720)))(10/gamma(1.639755132*1/5))

(1.64100702224824201161384099601918917689500499008
10%) 1|:|:.-"r-: 1.630755132 é |

° Iix iz the gamma function
Enlarge Data Customize A Interactive

More digits

2.60000... x 10122
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We obtain a result practically equal to the entropy of cosmic event horizon Scgy = 2.6
* 10'** k (from: Dark Energy and the Entropy of the Observable Universe
Charles H. Lineweaver and Chas A. Egan)

From the inverse of the result obtained on pag.126, we obtain the following
expression:

[(1/(-5.74968 * 10-40))
(1.64100702224824201161384099601918917689500499008 x
10720)]*1/(1.624*15)"4

1.64100702224824201161384099601918917689500499008  10°°

5. 74068
1042

1
i1.624 . 15y*

More digits

8.1050860323194458920813551374360349927299793897165808. .. x 1077

Enlarge Data Customize A Interactive

= the size of the Monster group (=8.1x10°%)

Total of Mock 9-functions (of 7th order)
-0.08141350042711980591559898323225082017711543245919605
-1.0061571663060836857869438133877556079608287902166143

0.92434086745859745756753595616700523645194956152836224

-0.08141350042711980591559898323225082017711543245919605 -
1.0061571663060836857869438133877556079608287902166143 -
0.92434086745859745756753595616700523645194956152836224

-2.01191153419180094927007875278701166458989378420417259
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In -(-
2.01191153419180094927007875278701166458989378420417259*1.64100702224
824201161384099601918917689500499008 x 10720)

47.246097233410359177767214822126853043140038647709

Linear form

47 + 2 1
N 1
15+ 1
1+
3 l
= 1
4+
7 1
N 1
1+
1
9+ 1
2+
7 1
= 1
1+
l 1
T 1
1+
3 1
BE 1
10+
2 1
T 1
3+
8 1
= 1
1+
1+—=
More
2621132213«
= 47.2460072334103591710232
174290 157
Enlarge Data Customize A Interactive
04030 + 3+ 1284494200
P = 47.246097233410359190352

1
\f' 1 (3917 + 4381 ¢ + 2127 r + 2952 log(2)) = 47.2460972334103591740200

From:

Three-Dimensional Gravity Reconsidered

Edward Witten

School of Natural Sciences, Institute for Advanced Study
Princeton, New Jersey 08540

https://arxiv.org/abs/0706.3359v1
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The classical BTZ black hole is characterized by its mass M and angular momentum

J. In terms of the Virasoro generators,
1 o
M :?(Ln ey Lo)
J=(Lo— fgL

so Ly = (M + J)/2, Ly = ((M — J)/2. The classical BTZ black hole obeys
M¢ > |J|, or Ly, Lo > 0. The BTZ black hole is usually studied in the absence of
the gravitational Chern-Simons coupling, that is for k;, = krp = k. Its entropy is
S = w(¢/2G)/? (VMU —J+ Ml +1J). (This entropy was first expressed in terms of
two-dimensional conformal field theory in [13].) With ¢/G = 16k as in (2.19), this is
equivalent to S = 4mVk (\/L_D + \/fg) . For the holomorphic sector, the entropy is there-

fore

SL. = 4‘5‘1’\/ kLLG, (33)

and similarly for the antiholomorphic sector.

There is no classical BTZ black hole with Ly < 0, and the entropy of such a black
hole is zero if Ly = 0. We will take this as a suggestion that quantum states corresponding
to black holes exist only if Ly > 0, that is Ly > 1. This means that the exact partition

function Z(q) should differ from the function Zy(g) in (3.1) by terms of order g:

Z@)=a"]] 5 _lqn +0(q). (3.4)

Admittedly, we are here trying to squeeze more information from the classical result
than is justified. But it turns out that a modular-invariant partition function of this form
exists and is unique. This result (which is due to Héhn [31]) follows from the fact that
the moduli space M, of Riemann surfaces of genus 1 is itself a Riemann surface of genus
0, in fact parametrized by the j-function. If E, and Ejs are the usual Eisenstein series of

weights 4 and 6, then j = 1728E3/(E3 — E2). Its expansion in powers of ¢ is
j(q) = ¢~ + 744 + 196884q + 21493760q2 + 864299970q% + 20245856256¢* +.... (3.5)
Actually, it is more convenient to use the function
J(q) = j(q) — T44 = g~ + 196884 + 214937604 + . . | (3.6)

which likewise parametrizes the moduli space.
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In our interpretation, the 196883 primaries are operators that (when combined with
suitable anti-holomorphic factors) create black holes. It is illuminating to compare the
numhber 196883 to the Bekensrein-Hawking formmla.  An evact gquantim degenerary of
1Y6883 corresponds to an entropy of In1Y6883 = 12.149. By contrast, the Bekenstein-
Hawking entropy at k = 1 and Ly = 1 is 47 = 12.57. We should not expect perfect
agreement, because the Bekenstein-Hawkine formula is derived in a semiclassical approxi-
mation which is valid for large k.

Apreement improves rapidly if one increases k. T'or example, at & — 4, and agan
taking Lg = 1, the exact quantum degeneracy ol primary stales is 81026609426, according
to eqn. (3.8). (Two of the states at this level are descendants.) This corresponds to an
entropy In 81026609426 =2 25,12, compared to the Bekenstein-Hawking entropy 8r & 25.13.
Shortly we will compute the entropy in the large k limit.

Uur interpretation is that a primary state

A) represents a black hole, while a de-
scendant []~ ; L®" |A} describes a black hole embellished by boundary excitations. These
boundary exvitations are Lhe closest we can come o 2 + 1 dimensions Lo the gravitatioonal
waves that a black hole can interact with in a larger number of dimensions. If this inter-
pretation is correct, then for an exact count of black hole states. we should count primaries
only. However, as the ahove examplas illustrate, in practice this issue has only a very slighr
effect on the black hole degeneracies. The boundary excitations contribute to the entropy
an amount that 1= independent of £ and thus negligible in the regime where we compare
lo Lhe Bekenstein-Hawkine entropy, and also, pumerically, nepligible even [or small k. The
separation between the black hole and the houndary excitations is best-motivated for large

k.

Finally, for £* = 10, we find

Fio = K9 — 2760K® — 20479K 7 + 2554141K° + 33421429K° — 793639831 K *

— 14145708496 K* + 30831695165K % + 1166011724825K + 2482063616019
— g5y q—v,fz +q 34 q—s,fz +q %4 Qq—s,fz 1+ 3¢7! +3q_”2 +3
+ 380274233¢"/? + 842231630010g + 341925580784341¢%/% + . ..

Hp = —261 4 1652836102144q + 112692628289650688q2 + 6305205669016140021 76q3 5 i

From H,, we take the sum of coefficients of q and calculate the In:

In ((1652836102144 + 112692628289650688 + 630520566901614002176))

Input:

log(1652836 102144 + 112692628 289650688 + 630520566 901614002 176)
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Open code

e lomixiisthe natural logarithm
Enlarge Data Customize A Interactive

Exact result:

log(630633261 182739755 008)

Decimal approximation:
More digits

47.89325616490734310752554062193900949670489094140506994433.

Open code

Property:

log(630633261 182739755008 is a transcendental number

Open code

Alternate forms:
12 log(2) + log(153 963 198530 942 323)
Enlarge Data Customize A Interactive

12 log(2) + 1og(938 117) + log(164 119399 319)

Open code

Continued fraction:
Linear form

47 +

1+

8+

2+ 1
1+

2+ 1
1+

1+

13+

24

1+

2+ 1
14+

1+ 1
11+

1+

g4 1
S+——

1+ 11
2+—

Alternative representations:
More

log(1652836102 144 + 112692628 289650688 +630520566901614002 176) =
log,630633261 182739 755008)

Open code

Enlarge Data Customize A Interactive
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log(1652836 102144 + 112692628 289 650 688 + 630520566 901 614 002 176) =
logia)log, (630 633 261 182 739 755 008)

log(1652836102144 + 112692628 289650688 +630520566901614002 176) =
-Liy(-630633261 182739 755007)

logi1 652836102144 + 112692628 289650688 + 630520566901614002 176) =

“£30 633261 182 739 755008 1
[ —dt
J1

Enlarge Data Customize A Interactive

logi1652836102144 + 112692628 289650688 + 630520566901614002 176) =
i [icty 630633261182 739755007 I(-s5)° (1 + 5)
i

_E}T‘—J'\A-'"‘}’ I_[l—.ﬂ-

s

The result is 47.893256 another value of the black hole entropy, very near to the
47.2460972334... previously calculated

From the sum of Mock $-function (of 3th and 5th order), we calculate the In and
obtain:

In (((6.596086158 *10"20)+(-
4267.24)+(1.64100702224824201161384099601918917689500499008 < 10"20)))

log(6.596086158 - 10" — 4267.24 +
1.64100702224824201161384099601918917689500499008 - 107}

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

Fewer digits
More digits

48.16034937217718692950483134865563144497601328513350730897....

value very near to the precedent values of black hole entropy
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Linear form

48 +

6+ 1
% 1
T 1
4+
9 1
23 1
1+ 1
16+

16+ 1

Note that:

36 * (((In (((6.596086158 *10/20)+(-
4267.24)+(1.64100702224824201161384099601918917689500499008 x 1020))))))

36 log(6.596086158 - 10 - 4267.24 +
1.64100702224824201161384099601918917689500499008 - 107"}

e lomix)isthe natural logarithm
Enlarge Data Customize A Interactive

More digits

1733.77257740...

This result 1733.7725 is very near to the mass of f;(1710) candidate glueball

64 * ((In (((6.596086158 *10°20)+(-
4267.24)+(1.64100702224824201161384099601918917689500499008 x 10°20))))))

64 log(6.596086158 - 10 —4267.24 +

1.64100702224824201161384099601918917689500499008 - 107"}

e logixiisthe natural logarithm
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Enlarge Data Customize A Interactive

More digits

3082.26235982...
This value 3082,26 is a good approximation of the rest mass of J/Psi meson

3096.916+0.011

From the S = 4n vk = 47 V14 = 47,0190534 that is black hole entropy for k = 14.

As a last and fundamental deepening, let's multiply and add algebraically various
solutions of the 21 Mock theta functions. We'll have:

[(1.63161*10720)(9.39267*10"17)(6.5960861587*10"20)(4.04437000433962*10"1
4)(3.0773505768788923*10"13)(0.923910279+0.924340867458)1/(0.081816+0.076
09+0.0814135+1.006157+1.08185+1.08753+1.0809+4.85773)

(1.63161  10*° . 9.30267 10'7 . 6.5060861587  10°" - 4.04437000433962  10**
3.0773505768788923 - 10" (0.923910279 + 0.924340867458)) /

(0.081816 + 0.07609 + 0.0814135 + 1.006157 +
1.08185 + 1.08753 + 1.08B09 + 4.85773)

Enlarge Data Customize A Interactive
More digits

2.4860339674506047571235568994210729337306033506999466... x 10%°

Value very near to the entropy of Relic Gravitons 2.3 * 10*

[(1.63161%10720)(9.392*10"17)(6.59608*10/20)(4.04437%10"14)(3.07735* 10" 3)(
4.929%1076)(33021.10)(2498.27)(2122.18)/(0.081816+0.07609+0.08 14135+1.00615
7+1.08185+1.08753+1.0809+4.85773)"2

1.63161 10* - 9.392 107 . 6.59608 10%°
4.04437 - 10" +3.07735 - 10> 4.929 - 10° . 33021.10
2498.27 - 2122.18 /(0.081816 + 0.07609 + 0.0814135 + 1.006157 +

1.08185 + 1.08753 + 1.0809 + 4.85773)°

Enlarge Data Customize A Interactive

More digits

1.24083212070410889633809617743208698958609655007042159... = 103

This important and beautifully result is very near to the entropy of SMBHs

(supermassive Black Hole) = 1.2 * 10'”
187



((2.4860339674506047571235568994210729337306033506999466 x
10786)*(sqrt(2Pi))

2.4860339674506047571235568994210729337306033506999466 lDS'S-v.,."E

Enlarge Data Customize A Interactive

More digits

6.2315630345047702650888005180122216175976846206065610... x 10%°

This result is very near to the entropy of Dark Matter ~6 * 10*

[(1.63161%10720)(9.392*10"17)(6.59608*10°20)(4.04437%10°14)(3.07735* 10" 3)(
4.929%1076)(33021.10)(2498.27)(2122.18)(4267.24)](1.00583*10"-
12)/(1.006157+0.9239+0.07609+0.08181)

[1.53151 10%® . 9.392 . 10'7 » 6.59608 - 10%° ~4.04437 - 10**

3.07735 - 10%% - 4.929 - 10%.33021.10 - 2498.27 . 2122.18 425?.24}
1.00583 10°%2
1.006157 + 0.9239 + 0.07609 + 0.08181

Enlarge Data Customize A Interactive

More digits
2.2315682741425171676039766571641207790444544820858800. .. » 108

This value is very near to the entropy of stellar BHs (2.5-15 solar mass) =~ 2.2 * 10°°

[(1.63161%10720)(9.392*10"17)(6.59608*10°20)(4.04437%10"14)(3.07735*10"13)(
4.929%106)(33021.10)(2498.27)(2122.18)(4267.24)( 1/(1.0058343895*10"-
12))*(1.08663428) 48]

1.63161  10*° . 9.392 - 10'7 . 6.59608 - 10%°
4.04437 - 10 «3.07735 - 10*® «4.929 . 10° « 33 021.10 « 2498.27

1
2122.18 425?.24[ l.D8|5|5342848]
1.0058343805 - 10712

Enlarge Data Customize A Interactive

More digits

2.4847570083272032366407660380481283715700342763729692. . x 10'%?
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This result can be considered a good approximation to the value of entropy of Cosmic
Event Horizon 2.64+0.3 * 10'*

[(1.63161%10720)(9.392*10"17)(6.59608*10°20)(4.04437%10"14)(3.07735* 10" 3)(
1.08663428)"34]

1.63161 10° - 9.392 10'7 . 6.59608 10°°
4.04437 - 10"* » 3.07735 - 10*% . 1.08663428°*

Enlarge Data Customize A Interactive

More digits

2.1209175404816740728327077813952760072851937504697911. .. x 10%®

This result is very near to the entropy of Photons 2.03+0.15 * 10

[(1.63161%1020)(9.392*10"17)(6.59608*10720)(4.04437*10°14)(3.07735* 10~ 13)(
1.08663428)"33]

1.63161 10* . 9.392 10' . 6.59608 10*°
4.04437 - 10 . 3.07735 - 10** . 1.08663428°°

Enlarge Data Customize A Interactive

More digits

1.9518227793086686652593087568616702367287674280732431 ... x 1078

This result is very near to the entropy of Relic Neutrinos 1.9340.15 * 10*®

sqrt((In
((1.63161*10720)(9.392*10"17)(6.59608*10720)(4.04437*10"14)(3.07735*10*13)(
4.929*1076)(33021.10)(2498.27)(2122.18)(4267.24))))

4/ 1og(1.63161 - 10% 2 9.392 - 107+ 6.59608 - 10*° - 4.04437 . 10"
3.07735 - 10" 2 4.929 - 10° - 33021.10 ~ 2498.27  2122.18 « 4267.24)

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

15.81810...

This result 15.81810 is very near to the value of black hole entropy (see Tables)
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Continued fraction:
Linear form

15 +
1+ 11
4
N 1
2+ I
00+ I
1+
3 1
N 1
1+ I
1+ I
24 T
23+ 1
1+ T
0+ 1
11+ 1
1+ 1
10+ i
1+ 1
7+
9 1
= 1
54 T
1+—=
Possible closed forms:
Mo]re
= (120 ¢" + 83 7 — 1648 log(r) + 106 log(2 m) - 402 tan_l[}r}} =
15.8180993690211652264065800
Enlarge Data Customize A Interactive
root of 51 x* —559 x® —4139 x? + 3800 x —4939 near x = 15.8181 | =
15.818000360021165234347
1452871841 et
sec[csc[— D = 15.8180003600211652244080
482220 326

From the simple multiplication of the previously terms, we obtain:

((1.63161*10720)(9.39267*10"17)(6.596086* 10"20)(4.04437*10~14)(3.07735%10"
13)(4.929062*1076)(33021.10)(2498.27)(2122.18)(4267.24))))

Input interpretation:

1.63161  10% . 9.39267 - 10'7 - 6.506086 - 10%° - 4.04437 10"
3.07735 - 10" .~ 4.920062 - 10% - 33021.10 - 2498.27 - 2122.18 - 4267.24

Open code

Enlarge Data Customize A Interactive

Result:

4.6328 x 10178
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(2Pi) *
(((1.63161%10720)(9.39267*10"17)(6.596086*10/20)(4.04437*10°14)(3.07735* 10"
13)(4.929062%1076)(33021.10)(2498.27)(2122.18)(4267.24)))* 10713

(2m)(1.63161 - 10% 9.39267 - 10"

6.506086 - 10°° - 4.04437 - 10'* . 3.07735 - 10%*
4929062 - 10%.33021.10 - 2498.27 . 2122.18 4267.24) 104

Enlarge Data Customize A Interactive

More digits

2.01088... x 1022

the maximum possible value of Cosmic Event Horizon

Multiplying all 21 values obtained, we have the following final expressions:

((-1.0058343895%10/-12)*(-5.74968* 10°-40)*(-1.08663428)*(-0.08 1816)*(-
0.07609064)*(0.92391)*(-0.0814135)*(-1.00615716)*(0.9243408)))

~1.0058343895 - 10712 (-5.74968 - 107*) . (~1.08663428) - (—0.081816)
(-0.07609064) - 0.92391 - (-0.0814135) - (- 1.00615716) - 0.9243408

Enlarge Data Customize A Interactive

More digits

-2.736825291832791665509199539149494356652196487772300... x 107*°

(((-2.73682529183279166550919 x 107-55)*(-
4.92906*10"6)*(4.04437*10714)*(3.07735%10°13)*(-2498.279)*(33021.10)*(-
2122.186)*(1.63161*10720)*(9.39267*10"17)*(-4267.24)*(6.596086*10°20)))

-2.73682529183279166550919 - 107> (-4.92906 - 10°)

4.04437 - 10" . 3.07735 - 10'® . (—2498.279) 33 021.10 » (-2122.186)
1.63161 10? . 9.39267 - 10'7 . (-4267.24) - 6.596086 - 10%°

Enlarge Data Customize A Interactive
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More digits

-1.267925315513541562416051980712673446144837786881388... «x 107

The final result is -1,26792531 * 10>

1/8 (In-(-1.267925315513541562416051980712673446144837786881388 x 10754))

1
3 log(-(-1.267925315513541562416051980712673446144837786881388 107%))

e logixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

15.5721221220651988860234713021056265411100478947193221...

This result 15.5721 is very near to the value of black hole entropy (see Tables)

Linear form

15 +

1+ 1
1 1
N 1
2+
1 1
= 1
29+

45+ 1

Note that (1.2678106049501570296300918814275121667096448751540617 x
10754) /(1/0.6449) where 0,6449 1s 1-{(2) = 1 — 1.6449, give us:
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1.2678106049501570296300918814275121667096448751540617

1
0. 6440

1054

Enlarge Data Customize A Interactive

° More digits

8.1761105913235626840844625433260259631104997998685439... x 1072
~ the size of the Monster group (=8.1x1077)

((-1.267925315513541562416051980712673446144837786881388 x 10754))"2

(—1.267925315513541562416051980712673446144837786881388 107 ]2

Enlarge Data Customize A Interactive

1.607634605720113919847654673731700619660517613224198 » 10°#

(1.607634605720113919847654673731700619660517613224198x107108)/(33021.1
0*1.08663428"16)

1.607634605720113919847654673731700619660517613224198 - 10108
33021.10 » 1.0866342816

Enlarge Data Customize A Interactive

° More digits

1.2884316496159661343073291050577187770453894858832274. . x 10'™?

(1.607634605720113919847654673731700619660517613224198%107108)/(6.59608
*10720*1.08663428)

1.607634605720113919847654673731700619660517613224198 - 1018
6.59608  10°° . 1.086634°®

Enlarge Data Customize A

° More digits

Interactive

2.3799581536691101825973019439047070402315311531908581... x 10°°
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(1.607634605720113919847654673731700619660517613224198x10"108)/(6.59608
*10720*1.086634"28)*2.61803398)

1.607634605720113919847654673731700619660517613224198 - 101°8
6.59608 10°° - 1.086634°%

2.61803398

Open code

Enlarge Data Customize A Interactive

More digits

6.2308113172837921344037411454625769132713756264822520... x 10%°

(((1.607634605720113919847654673731700619660517613224198x10"108)*(4.044
37*10°14)*1/(2.61803398-0.081816)))

(1.607634605720113919847654673731700619660517613224198 - 10'°%)

1
4.04437  10™*
2.61803398 - 0.081816
Open code
Enlarge Data Customize A Interactive
More digits

2.5636081841578360119574884225054969585604813113877339... x 10'%?

Open code

From the previously analyzed

Mock ¥-functions (of 5th order)

q 7 q"

- = 14+ + + e

19) 1+ (1+9(+¢@)  (1+90+@A0+5)

dg) = 14+¢1l+9)+d*"Q1+)1+P)+ 1+ +)(1+¢°) +...

Y@ = ¢+ (1+0)+a’(1+a0)(1+¢)+ a1+ )1+ )1 +¢°) +...

dg) = 1+—1—+ « + z 4
] = 1—¢> (1-¢)1—¢) (Q—-gHY(1—¢*)1—¢%
q ¢ q°
= 1 _ . , _
+{1—q+(1—fn1—qﬂ+c1—¢nl—¢N1—¢w+ }
2 &
Flq) =1+ : - o

L—g " (1—gll—g°)
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we have obtained that
v(q) = (32844.3)+(1.33208 x 10"10)+(9.39267 x 10" 7) =
=9.392670133208328443 x 10"17

From:

Magnetic Monopoles and Dark Matter

V. V. Burdyuzha

Astrospace Center, Lebedev Physical Institute, Russian Academy of Sciences,
Profsoyuznaya ul. 84/32, Moscow, 117997 Russia

e-mail: burdyuzh@asc.rssi.ru

Received October 8, 2017; in final form, May 29, 2018

Dirac’s theory does not predict the magnetic
monopole mass, but it is often assumed that the
monopole mass can be

m, = (g;’e)zme.

=4692.25m, = 2.56m, = 2.4 GeV/c".

from our electric world. The minimum mass of the
magnetic charge in Schwinger’s symmetric world must
probably be

m, = {gfefmg
— 18769m, = 10.24m, = 9.6 GeV/c".

Here, as in Dirac’s case, the classical magnetic mono-
pole radius is equal to the classical electron radius.
Before the annihilation of Schwinger magnetic charges
with a minimum mass of 9.6 GeV/¢?, they could also
form an atomic system—monopolium (g'g”). In this

(10)
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theory [62]. As has been mentioned, the relation
between the masses m, and m, in the case where the

classical radii r, and r, are equal is m, = m (g’/e?) and
then m, = 2.4 GeV/c". However, nature could choose

a different definition of the masses. As was shown by
Caruso [61], the relation between the charges in the
Born—Infeld electromagnetic theory is different, m, =

my(g*/e*)*/4, and then m, = 0.29 GeV/c?. This point

In this work we have three fundamental values:
m,=2.4 GeV/c?; m,= 9.6 GeV/c? ; m, = 0.29 GeV/c? .
We observe that utilizing the following 5th order Ramanujan’s Mock Theta function

w(q) = 9.392670133208328443 x 10", we have obtained some new interesting
mathematical connections.

Conclusion

We observe how the results of the proposed equations (based on Ramanujan's
mathematics) are either transcendental numbers or numbers that can be represented as
infinite continued fractions. Both sets are an uncountable infinity. This, physically,
could mean that the supersymmetric vacuum and the Hilbert space contained in it are
also uncountable infinities. These numbers, therefore, could be identified in the
infinite information, of which only a part (the one re-elaborated at each cycle of the
universe, given the increasingly evident cyclical nature of the multiverse) passes into
the Hilbert fractal space, coming to constitute the infinite frequencies that collapse in
well-defined physical properties of strings / particles and physical-mathematical
constants.

Appendix A

From:

Monstrous Moonshine and the Entropy of the Smallest Black Hole
Last Update: 14th September 2008
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k Bekenstein- Witten Difference
Hawking (%)

1 12.566 12.190 3.0%

2 L7772 17.576 1.1%

3 21.766 21.676 0.4%

4 25.133 25.118 0.06%

TABLE 1

From:

Published by Institute of Physics Publishing for SISSA

Received: September 7, 2007 -Accepted: October 28, 2007 - Published: November 9,
2007 “Three-dimensional AdS gravity and extremal CFTs at ¢ = 8m”

Spyros D. Avramis, Alex Kehagias and Constantina Mattheopoulou

m | Ly d o SeH m | Lg i S SeH
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 15/3| 69193488 |18.0524 | 18.7328 7 15/3| 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
5 |4/3| 86645620 |18.2773 | 18.7328 8 (4/3| 13996384631 |23.3621 | 23.6954
7/3 | 24157197490 | 23.9078 | 24 7812 7/3 | 19400406113385 | 30.5963 | 31.3460
Table 1: Degeneracies, microscopic entropies and semiclassical entropies for the first few values of
m and Ly.
TABLE 2
From:

Dark Energy and the Entropy of the Observable Universe
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Charles H. Lineweaver and Chas A. Egan

A LARGER ESTIMATE OF THE ENTROPY OF THE UNIVERSE

CHAS A. EGAN

Research School of Astronomy and Astrophysics, Australian National University,
Canberra, Australia 1

CHARLES H. LINEWEAVER

Planetary Science Institute, Research School of Astronomy and Astrophysics and
Research School of Earth Sciences, Australian National University,

Canberra, Australia
Received 2009, September 22; accepted 2010, January 11.

TABLE 1. The entropy of the universe including the Gibbons-Hawking entropy of the cosmic event horizon as well as the
entropy of the dominant components contained withm the cosmic event horizon. See Egan & Lmeweaver (2009) for details.
Component Entropy S [£]

Cosmic Event Horizon 2.6+0.3 x 10122
SMBH:s 1.211 x 10103
«Stellar BHs (42 —140 M=) 1.2 x 10°%1s
Stellar BHs (2.5 —15 M) 2.2 x 10913
Photons 2.03-10.15 =< 1088
Relic Neutrinos 1.9340.15 x 10%®
Dark Matter 6 < 1086=+1 _
Relic Gravitons 2.3 x 108'51{-%’:i _
ISM & IGM 2.74+2.1 =< 1080
Stars 3.5+1.7 < 1078
Total 2.6 1+0.3 <10

TABLE 3
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TABLE 2
ENTROPY OF THE EVENT HORIZON AND THE
MATTER WITHIN IT (SCHEME 2 ENTROPY

BUDGET)

Component Entropy S [£]
Cosmic Event Horizon 26403 x 10122
SMBHs 1205 %10
Stellar BHs (2.5—15 Mg) 2.2 x 10915
Photons 2.034+0.15 x 10%8
Relic Neutrinos 1.934+0.15 x 10%8
WIMP Dark Matter 6 % 10%6T1
Relic Gravitons 23X 108@25
ISM and IGM 2.74+2.1x 108
Stars 354+1.7x1078
Total 2.6+ 0.3 x 10122

Tentative Components:
Massive Halo BHs (10° Mg) 101%

Stellar BHs (42— 140 Mp) 1.2 x 10°4%

TABLE 4

From: “SQUARE SERIES GENERATING FUNCTION TRANSFORMATIONS”
MAXIE D. SCHMIDT - https://arxiv.org/abs/1609.02803v2
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Corollary 4.7 (Special Values of Ramanujan’s -Function). For any k € R, the variant of
the Rumanujan o-function, @ (6_“] =43 (e_k‘"r), has the integral representation

ez oo —12/2 Ak (eﬂqu B— (ml.))
P (G k ) =1+ £ f@ Lm g (\/Hf) " 1] dt.

Moreover, the special values of this function corresponding to the particular cases of k €
{1,2,3,5} wn (33) have the respective integral representations

(33)

wl/d 00 122 [ gem (e% — cos (\/ﬁﬂ)
=" : d -'
T (%) L Jo \/% hei'“ — 2€27 cos (\/Q_Tl'f} +1 ! B4)
/4 V242 s /‘*"‘-" 212 [ de2n (eh — cos (2/7t))
T~ 2 T Vom [T 2 cos@yt) + 1
al/4 . VvV3+1 i 0o o—12/2 [ geB7 (.EGW — cos f\/ﬁfj) 6
r (%} 21/433/8 Jo V2m Lﬁ-m” — 2657 cos (Vbrt) + 1 N
/A s+ 2/5 _q 0o —12/2 [ 457 (_fm‘T — cos (_\/mm‘)) s
r (%) 53/4 —E Jo V2rm LEQB‘T — 2107 cos (le?rt] +1
From the first of (34):
Ti/4 . © g=t*/2 [ 4e™(e*™ — cos(V2mt))
T (%) - o V2m |e*" —2e27 cos(V2mt) + 1
we have:
<3) _ w2 4,44288293815 | 2254167025
4) (1) ~3,625609908 '
4
nl/*  1,3313353638
= = 1,08643481 ...

r (%) ~1,2254167025

For the integral, we have calculate as follows:

integrate [(2.71828"0.89)/(sqrt6.283185307)][4¢"3.14159265 * (¢"6.283185307 -
cos((sqrt6.283185307)1.33416)))/[e*12.56637 - 2¢°6.283185307
(cos(sqrt6.283185307)1.33416))+1]x

Indefinite integral:

2.71828°-8° [4?-1‘“5‘-"255 [«528315530? - cos{wf 6.283185307 1.33415]]] x

V 6.283185307 [f TABKYT. 9 S 2TNA T [cns[w." 6.283185307 ] 1.33415] + 1]

dx = 0.0837798 »* + constant
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Plot of the integral:

0.1z
0.10|
0.08 |
0.06 | (x from =1.2t01.2)
0.04 |

0.0z |

Alternate form assuming x is real:

0.0837798 x° + 0 + con:

Thence: 1+ 0.0837798 =1.0837798

=Lant

and:

integrate [(2.71828"0.89)/(sqrt6.283185307)][4e3.14159265 * (¢6.283185307 -
cos((sqrt6.283185307)1.33416))]/[e112.56637 - 2¢"6.283185307

(cos(sqrt6.283185307)1.33416))+1] x, [0, 1]

Definite integral:

2.71828°-8° [4;«“4159255 [fﬁ-zﬂmm?-ms[ 6.283185307 1.33415)]]1«

I
° Y 6.283185307 (125667 _ (2 (6283185307) (g 6.283185307 ) 1.33416) + 1]

dx =0.0837798

Visual representation of the integral:

0.15|
0.10 |

0.05 |

p2 04 06 0B 10

Open code

Riemann sums:

lefr sum
n n

[assuming subintervals of equal length)

Indefinite integral:
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f 2.71828°-8° [4?-1‘“5‘-"255 [;-5-2*31*53“7" - cos{wf 6.283185307 1.33415]]]x

V 6.283185307 [f TABKYT. 9 S 2TNA T [.:.::s[*,,f 6.283185307 ] 1.33415] + 1]
dx = 0.0837798 x* + constant

Thence: 1+ 0.0837798 =1.0837798

With regard the integral, from 0 to 0,58438 fort =2, where
(2.71828"2)/(sqrt6.283185307) = 2,94780 for t=2, we have:

integrate (2.94780)[4e"3.14159265 * (¢/6.283185307 -
cos((sqrt6.283185307)2))]/[e712.56637 - 2¢6.283185307
(cos(sqrt6.283185307)2))+1] x, [0,0.58438]

2.94780 [_4 314159265 (w”“‘mw ” cos(\f 6.283185307 2}]] x

*0.58438
dx =
L 1256637 _ (3 (6283185307 (cos( 6.283185307 ) 2) + 1
0.0864364
Thence, 1+ 0,0864364 = 1,0864364; 1,08643481 = 1,0864364.

In conclusion, the value of this, defined by us, "New Ramanujan’s Constant" is
1.08643.

In this and others our papers, we have used 1,08643 as a new “Ramanujan’s
constant” and we can see as this constant is fundamental for some results that we
have obtained in various equations analyzed and developed.

Remember that, 1729 = 12° + 1 = 1728 + 1, is also the fundamental number that is in
the range of the mass of the candidate “glueball” f,(1710):

fo(1710) MASS

VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT

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

1720+£10 =£10 9 BALTRUSAIT..87 MRK3 Jjp— yKTK™
1742415 8 WILLIAMS 84 MPSF 2007~ N — QKUSX
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1726+ 7 74 13 CHEKANOV 04 ZEUS ep— KOKOQx

. shs
1732+15 14 ANISOVICH 03 RVUE
1726 1 7 74 13CHEKANOV 04 ZEUS ep— KQKQX
1732+15 14 ANISOVICH 03 RVUE
1744415 22 ALDE 020 GAM2 38 7~ p — m7n
1?30J_r1§ 2T LONGACRE 86 RVUE 227 p— n2K2

Very important is the following Ramanujan’s class invariant Q = (6505 /G101 /5)3 =
1164,2696

3
113 + 5v505 105 + 5v505
+ = 1164,269601267364

8 8

For the value 1181,81 we have that:

3

= 1,65578 ...

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

List of Baryons

Various result are very near or also equal to the rest masses of following baryons:
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= ¥5* baryons

Particle Rest mass P i —_ Commanly
name (Mevic?) ! a5 | Q@ s c B Mean lifetime (s) decays to
proton!® gmerzoasy™ | Y | W +1 0 0 0 Staple™ Unobserved
neutront®! gaesesateel™ | Y2 | W 0 o 0 0 | 260020009 <1042 e ey,
PR
Lambdal1% 1115.683 =0.006 0 Lyt 0 -1 o} 0 (2.632 £0.020) x10-10 pim o
Tt n + TI'
4 od See Qc decay modes (hit
Lambdal'!l 228646+0 14 0 Uyt +1 ] +1 0 (2.0020.06) x 10712 bt
See Aﬂ decay modes (hit
5610406 0 1t ] 0 0 -1 | (142920024)x10712 | PYpAQIDIgOVI20]1 3 istin
. IS S, . iy i N i = I S
Sigmal*3 uus i 189.37 =047 i Ty +1 =F 1] 5] (B.018 +0.026) x 107~
Sigmall4l uds | 119264220024 | 1 It 0 -1 0 0 (7420.7)=10720 ey
Sigmalt® ads | 119744920030 | 1 | %' | -1 | -1 | o0 0 | (L47920.011)x107° o'en
;ma?ldm uc 2453.98 £0.16 1 1t +2 0 +1 0 (2,91 £0.32) x 10224 N+ n_’
charmed e o & 5055 3] = = = oot .0
Sigmal® ude 24520204 1 Y, +1 a +1 i] =143=10 A
dde 2453742016 1 Ly* 0 0 +1 0 (3.05 £0.37) * 10722 A
cigmalin wb | 5811375a:17 | L Lyt +1 0 0 -1 68 5l w107 A e
bottol
Sium’:, Unknown 1| we 0 0 g || 2 Urknown Unknown
i)(‘,l‘ ton FE
Sigmal7] 58155 00s17 [ 1| Wt -1 o 0 =1 134108« 10229 e
peirtl 131486 =02 EA Lt ] -2 a a 2,90 +0.00) x 10710 A
Xil%l 1321.71 007 £ Lyt -1 -2 0 0 (1639 £0.015) x 10710 _“ T
See = modes (it
homed 24678702 | W +1 N 0 (¢422026)x1073 | A¥ipdg
Xii20) g: B z z R Top: -list-xic-pius.p
1
See =7 decay modes (it
chommed = 247088708 | 1, | ¢ 0 U S B 112223010713 pJipdg Ibl gov/2013/listin
Xl = 080 . . 010 gslrpp2013-fistxic-zero p
chammed Xi " e .
primelZ2) = 25756431 £ bt +1 1 +1 0 Unknown =F+y (seen)
chamed Xi B =
primelZ) =0 25779%29 Ys ko ] 1 +1 0 Unknown =% 4y (seen)
double
charmed = 362140=078 n Lt +2 ] +2 0 Unknown A+K 4 "_* +n (seen)
X
dounle
charmed Unknown kA 1+ +1 ] +2 0 Unknown Unknown
X
bottom
Xi21 decay modes (htt
for 57878250+13 [ L T 0 -1 0 & Unknown i’-’”ﬂﬁ 16 govi 20T st
E 120 T3 istxibzeroxi
D T b-minus pdf) il
bottom a1
X2 See =, decay mndes_ﬂjlt
= 57911222 Ly Ly -1 -1 0 -1 e -12 | P:lpdg.bl.gow2013Mistin
for I & 2 (156 035 £002) ¥ 107 | o iop 2013 ist b 22ra-xi
8) b-minus. E
pﬂb‘?‘m”’e, u Unknown | 0 1 ot || sz Unknawn Unknown
bottom Xi o 3 I J
pn‘mef =z Unknown 1;!2 1;’2* 1 1 0 1 Unknown Unknown
double i Unknown n L 0 0 0 -2 Unknown Unknown
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bettom xit

ooiibie g = dob Unkncwn YBo| ¥ -1 0 a -2 Unknown Unknown

rh“i "“”;m =% uh ungnown s ' +1 0 +1 -1 Unknown Unknown

mlm B‘.;im 2 @b Unknown Y Lot 0 0 +1 <5 Urknoam Unknown

charmed

bettom Xi =t wh Unkncwn Yo bt +1 ] +1 4 Uirknown Unknown

prme’ -

charmed

pettam X1 ol dch unkncwn Ya Yy U 7} +1 -1 Unknown unknown

prme‘ =ra e

chemes St O e
) IR P +17 n 1t n E- +1 n 60412 %1071 pu/pdg Ibl gavi2013istn

Omega®l o = 2 (=g 0sipa2013-Istomegacz

EI'O.E!}

[ERIEH o

Ot 21 o b BOT1 +40 n 1+ 4 3 i -1 i3 fpRs00) « 10712 @+ I (secn)

double

charmed ;zé: ace Unknuvwn 1] st +1 = | +2 4] Urikriwn Unikaiwn

Omegat -

charmed

bettom 22:; wsch Unknown o it o =L +1 =1 Unlnown Unknown

Omega' -

rcharmerd

m Q9 sch unknown o T o -1 +1 -1 Unknown Unknown

prma’

decuble

bettom g sbb Unknown 0 Wt -1 -1 a -2 Unknown Unknown

Omepgat ==

deuble

mﬁd o - Unkncwn 0 Lt 1 0 2 3 Urienown Unknown

Omega’

charmed

Gcake ob — Unknown 0 Lt n 0 +1 -2 Linknown Uinknowm

Omega'
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. Quark Rest mass p . o Commonly
Particle name Symbol | o ent “Mevic?) 1A pia Qe s c B' Mean lifetime (s) decays to
Deital2®) Y232 [ ww 123222 %% 3 +2 0 o ] (5.63£0.14) = 1072471 prem
+ a
Deital*] 823 | wd 123222 % ¥t + o 0 0 (5.63 £0.14) = 10724 "—n§ l‘—p o
mno+ "(l or
Deltal29] i(mz) udd 123222 3y ko 0 0 0 0 (5.63 +0.14) x 124" = +_|f
Deltal?¥! 41232 ddd 123222 % %+ -1 0 0 0 (5.63 £0.14) = 10724 e’
A_o + Tl‘ ar
Sigmal® =" (1385 s 1382804 1 %t +1 -1 o ] (1.839 £0.0041) x 10723 I+ Em
2o
Ul 0
A +T or
Sigmal® %1385 | wos 13837210 1 ki ] -1 i 0 (183+0.25) x 10723 Temor
2o
A+ Tor
SigmaF*% a3 | ges 1387.2+05 1 Rt = -1 0 ] (167120089 =102 | %4 or
£+
charmad
Sigmal®¥ £X7(2520) [ wuc 25179.:06 1 B 2 0 1 0 (442 £0.48) = 10723 A
charmed
Sigmalil EE2520) udc 25175223 i Bt +1 0 +1 ] >3 87 x 10723™ L+ H_"
charmed 23] o
Sigmal®d %2500 | ddc e 1 Wb 0 o +1 0 (4.54 £0.47) < 10723 A
bottom +1.7 3+ =] 3 +.
Sigmai®a bl wb | 583212077 g 1 3 +1 0 o 1 (57+1.8) =102 A+
bottom Sigma 0 udb Unknown 33 Lk 0 0 0 -1 Unknown Unknown
bottom - +1.7 3+ 54 - +37 —a3h]
Sigmal32 bl ddb | 583512065 5| 1 % il 0 0 1 88737 x102
i3 =*us3n) | uss 153180032 Ly Bt 0 -z 0 0 (7.23 £0.40) x 10723
xil s 1535006 % | % -1 -2 0 0 66757 x102™
charmed Xi® | =*%5645) | usc 26459 00 ¥ %+ +1 -1 +1 0 >2.1 x10722M
charmed Xi®4 | =*%3g45) | gse 26459205 £ I+ 0 -1 +1 0 >12 x10722M1
double charmed
xit el uce Unknown Y F* +2 0 +2 0 Unknown
;‘;‘me charmed E dee Unknown Y 3+ +1 0 2 0 Unknown Unknown
botiom Xit35! —x0 uso | 59455208222 Yo . il 0 -1 0 -1 31225 % 10722"
hoto = Foees 1 3+ | -1 ) -1
sattom Xi 5 dst % %2 1 1 ¢ 1
double bottom
Xt " e ubb Unknown Y, i 0 0 0 -2 Unknown Unknown
:‘Ij."m“ botto - dbb Unknown by 3+ -1 0 0 -2 Unknown Unknown
prrtonal - g o Unknown no| | on 0 # | = Unknown Unknown
;?an-ned bofinm =*0 deo Unknown A EA 0 0 +1 -1 Unknown Unknown
Omega®e] o sss 167245029 [ fAd =1, -3 0 0 (821 +0.11) = 10711
charmed
OmegalTl o | s 27659420 o I+ 0 -2 +1 0 Unknown
bottom Omega’® ox ssb Unkngwn o 3+ 1= -2 0 -1 Unknown Unknown
double charmed
+ + ad
Omega® e} sec Unknown o EA +1 1 +2 0 Unknown Unknown
charmed bottom Q:nc.' scb Unknown o %2 *. 0 =3 +1 -1 Unknown Unknown
Omega® A TS | |
double botiom e g+ > . 3
Omegat o £ Unknown 0 Vo 1 1 o 2 Unknown Unkriown
triple charmed
Omegal 2” [ree Unknown 0 3/2 fi +2 0 +3 0 Unknown Unkriown
double charmed
Omega’ o cch Unknown 0 3t +1 0 +2 -1 Unknown Unknown
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List of Mesons
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Vector mesons
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Tarticlz Marticle Antiparticle | Quark Rest mass . - o
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Various result are very near or also equal to the rest masses of following mesons:

Rest Commonly decays to
Particle | Particle | Antiparticle | Quark est mass g : e
name symbol symbol content (Mevic?) e Fe s cC| B Mean lifetime (s) (=5% of decays)
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rho p (770) p (770) ud 775404 *l1|o|o]|o ~4.5 % 10-247el g 0
mesont*®] == L |5
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rho p’770) Self 7 775.49 £0.34 *|l1— ol o] o 4.5 x {0240l oy
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+ 1] -
Omega wi+dd T+m T oar
mes;%m w(782) Self o 782652012 |0 |1~ | 0 [ 0 | 0 | @75z00n)x107" | o, .
From:

Phenomenological consequences of superuid dark matter with baryon-phonon coupling
Lasha Berezhiani
Max-Planck-Institut fur Physik, Fohringer Ring 6, 80805 Munchen, Germany
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Using (22) this translates to an upper bound on the mass
of the DM particle:

o/m \'"*
m < 4.2 ( e ) eV. (24)
cm*/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. It shows that for values of o/m
satisfying the merging-cluster bound ~ 1cm?/g [85-88],
m must be somewhat below 4 eV. The dependence on the
cross section is rather weak, however, scaling as the 1/4
power. It should be mentioned that the upper bound (24)
would be somewhat tighter had we assumed a p ox r—2
transition density profile outside the superfluid core, in-

stead of p oc r—3,

From J. Polchinski “String Theory Vol 1I”:
Useful facts for erand unification

The exceptional group Eg i1s connected to the groups appearing in grand
unification through a series of subgroups. This will play a role in the com-
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64 11 The heterotic string

Table 11.3. Dimensions and Coxeter numbers for simple Lie algebras.
SUMn) SOMm),n>4 Spk) E¢ E; Eg Fyq4 G,
dim(g) n?—1 n(n—1)/2 2k24+k 78 133 248 52 14
hig) n i—3 k+1 12 18 30 O 4

pactification of the heterotic string, and so we record without derivation
the necessary results.
The first subgroup is

Eg — SU(3) x Eg . (11.4.23)

We have not described Eg explicitly, but the reader can reproduce this
and the decomposition (11.4.24) from the known properties of spinor
representations, as well as the further decomposition of the Eg rep-
resentations in table 11.4 (exercise 11.5). In simple compactifications
of the Eg x Eg string. the fermions of the Standard Model can all
be thought of as arising from the 248-dimensional adjoint represen-
tation of one of the Egs. It is therefore interesting to trace the fate
of this representation under the successive symmetry breakings. Un-
der Eg — SU(3) x Eg.

248 — (8.1) + (1.78) +(3.27) +(3.27) . (11.4.24)

That 1s, the adjoint of Eg contains the adjoints of the subgroups, with half
the remaining 162 generators transforming as a triplet of SU(3) and a
complex 27-dimensional representation of Eg and half as the conjugate of
this. Further subgroups are shown in table 11.4. The first three subgroups
correspond to successive breaking of E¢ down to the Standard Model
group through smaller grand unified groups: the fourth is an alternate
breaking pattern.

It 1s a familiar fact from grand unification that precisely one SU(3) x
SU(2) x U(1) generation of quarks and leptons is contained in the
10 plus 5 of SU(5). Tracing back further, we see that a generation
fits into the single representation 16 of SO(10), together with an addi-
tional state 1_s. This extra state is neutral under SU(5), and so under
SU(3) x SU(2) x U(1). and can be regarded as a right-handed neutrino.
Going back to Eg, the 27 contains the 15 states of a single generation
plus 12 additional states. Relative to SU(5) unification. SO(10) and Eg are
more unified in the sense that a generation is contained within a single
representation, but less economical in that the representation contains
additional unseen states as well. In fact, the latter may not be such a
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11.4 A little Lie algebra 65

Table 11.4.  Subgroups and representations of grand unified groups.

E¢ — SO(10) x U(1)
78 — 450+16_3—|—R3+10
27 — 14 +10_» + 16

SO(10) — SU(5) x U(1)
45 — 240+ 10, +10_4+ 1o
16— Ty £ 81 g
10 - 5,+5,

SU(5) — SU(3) x SU(2) x U(1)
10 — (3.2); +(3.1)4+(1.1)s
5 — (3,1)p+(1,2) 4
E¢ — SU(3) xSUQB) xSU(3)
78 — (8,1.1)+(1.8.1)+ (1,1,8) +(3.3.3) +(3,3.3)
27 - (3,3,1)+(1,33)+(3,1,3)

difficulty. To see why. consider the decomposition of the 27 of Eg under
SU3) % SU2) » U()=8U(3)<=80(10) « Eg:

27 - (3,201 + 3. 1)_4+ (1. 1)g+(3,1)2 +(1,2)_3
+ [1p]
+ [+ 3 )]+ [(L2)_3+(1,2)3] + [Io] . (11.4.25)

The first line lists one generation, the second the extra state appearing
in the 16 of SO(10), and the third the additional states in the 27 of Eg.
The subset within each pair of square brackets is a real representation
of SU(3) x SU(2) x U(1). The signilicance ol this is that for a real
representation r, the CPT conjugate also is in the representation r, and
so the combined gauge plus SO(2) helicity representation for the particles
plus their antiparticles is (r.+%) + (r.—2). This is the same as for a
massive spin-% particle in representation r. so it is consistent with the
gauge and spacetime symmetries for these particles to be massive. In
the most general invariant action, all particles in [ ] brackets will have
large (of order the unification scale) masses. It is notable that for any
of the 10 +5 of SU(5), the 16 of SO(10), or the 27 of Eg, the natural
SU(3) x SU(2) x U(1) spectrum is precisely a standard generation of
quarks and leptons.

In this paper we have considered the number 16, fundamental in string theory (see
above reference) and 0,5 i.e. 1/2, also important in Number Theory. Indeed:
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We take n = 16 in the already previously analyzed formula, and developing, we
obtain:

|
| 16 1

- S e mofm_ 1
EXP[’T \," 6 144 ] SXP| 2 ‘\I' 6 144 ]
- -

| |
fllﬁ—i I||l—i

2\. j! 24

the value -21.79216 (that is the coefficient).

Thence q = coefficient * -¢*; fort=1/2=0.5, q=(-¢"")-21.79216 for each q.
For example: q° = ((-e°)* -21.79216)’ and so on.

With regard 1/2 = 0.5 we remember that:

“The Riemann hypothesis, asserts that any non-trivial zero s has Re(s) = 1/2. In the
theory of the Riemann zeta function, the set {s € C: Re(s) = 1/2} is called the
critical line.”

“Apart from the trivial zeros, the Riemann zeta function has no zeros to the right of ¢
= 1 and to the left of ¢ = 0 (neither can the zeros lie too close to those lines).
Furthermore, the non-trivial zeros are symmetric about the real axis and the line o =
1/2 and, according to the Riemann hypothesis, they all lie on the line 6 = 1/2.”

A
t

Ramanujan original last letter

(Ramanujan’s last letter to Hardy, featuring examples of mock modular forms. Credit: Ken Ono)
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Appendix B
We have also:

From:

~1.0058343895 10 -5.74968 10" - 1.08663428 - 0.081816 —
0.07609064 + 0.92391 - 0.0814135 - 1.00615716 + 0.9243408

Enlarge Data Customize A Interactive

-0.483860780001005834389500000000000000000574968

1/e*[[[-(0.48386078)*-(-4.92906* 106)-(4.04437*10"14)+(3.07735* 10" 13)+(-
2498.279)+(33021.10)+(-2122.186)+(1.63161*1020)-(9.39267*10"17)-(-4267.24)-
(6.596086*10"20)))]]"5

LI

[-[-4.92905 105} (—0.48386078) — 4.04437 - 10 &+

3.07735 - 10'% - 2498.279 + 33021.10 - 2122.186 +
1.63161 - 10°° —9.39267 - 10'7 — _4267.24 _ 6.596086 1020}5

Enlarge Data Customize A Interactive

More digits

~1.119940... x 1073

(1672-12) * sqrt-(-1.11990 x 107103)

(162 - 12) “;'I ~(~{1-11990 « 10'%%))

Enlarge Data Customize A Interactive

More digits

8.16544 . « 10°3
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[[[-(0.48386078)*-(-4.92906*10"6)-(4.04437*10"14)+(3.07735* 10" 1 3)+(-
2498.279)+(33021.10)+(-2122.186)+(1.63161*10"20)-(9.39267* 1071 7)-(-4267.24)-
(6.596086*10720)))]]4 * 4267.24

-(-4.92906 10°) - (-0.48386078) - 4.04437 - 10™ +

3.07735 - 10'% ~2498.279 + 33021.10 - 2122.186 + 1.63161 - 10%° —
9.39267  10'7 — _4267.24 _ 6.596086 - 10%° }“ 4267.24

Enlarge Data Customize A Interactive

More digits

2.6117140794551119094178581348892784715227931187749319... x 10%°

In conclusion:

(0.08)"2*[[[((-(0.48386078)*-(-4.92906*10"6)-
(4.04437%10714)+(3.07735%10°13)+(-2498.279)+(33021.10)+(-
2122.186)+(1.63161*1020)-(9.39267* 1071 7)-(-4267.24)-(6.596086*10"20)))]|"4 *
4267.24)))

0.08
((~(-4.92906 - 10°)(~0.48386078) - 4.04437 - 10™* +3.07735 - 10" - 2498.279 +

33021.10 - 2122.186 + 1.63161 - 10%° —9.39267 . 107 -

-4267.24 - 6.596086 102”}4 4267.24)

Enlarge Data Customize A Interactive

More digits

1.6714970108512716220274292063291382217745875960159564... x 10%*
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