On the Ramanujan’s Fundamental Formula for obtain a highly precise Golden
Ratio: mathematical connections with Black Holes Entropies and Like-Particle
Solutions
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Abstract

In the present research thesis, we have obtained various and interesting new
mathematical connections concerning the fundamental Ramanujan’s formula to

obtain a highly precise golden ratio, some sectors of Particle Physics and Black
Holes entropies.
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This is the Ramanujan fundamental formula for obtain a beautiful and highly precise
golden ratio:

; 1 B 11 x 5e(-V57)° B 5V5 x 5e(~V57)’
a7 (~14+v5)° +5e(¥50)° 2 (% (-1+V5)" +5e-Em") 2 (%(—1 +V5)” +5e(-V5m)")

1(((1/32(-1+sqrt(5)) 5+5*(e((-sqrt(5)*Pi))*5)))

Input:
1
1 VS i -5 n]5
= (-1+V5) +5¢
Open code



Enlarge Data Customize A Interactive

1

Far 5 .5
= (VB = 1P «5e 10T

More digits

11.09016994374947424102293417182819058860154589902881431067...

11.09016994374947424102293417182819058860154589902881431067
(1T#5%(eM((-sqrt(5)*P1))"5))) / ((2*((1/32(-1+sqrt(5))*5+5%(e((-sqrt(5) *P1))"5)))

—_— %

2 [—1 (-1+V5 P +5¢£ Y7 ]
| ]

Enlarge Data Customize A Interactive

55 P—25 V5 :rE

2(L (V5 -1 453V
= )

More digits

0.00200225070718723070536304120457122742436076265255 . = 1077428

9.99290225070718723070536304129457122742436976265255 x 107-7428

(Ssqrt(5)*5*(e((-sqrt(5)*P1))*5))) / (2*((1/32(-1+sqrt(5))"5+5*(e"((-
sqrt(5)*Pi))"5)))

— \§

7|

5v5 x5¢ "

2 [—1 (-1+V5 P +5¢6 77 ]

Enlarge Data Customize A Interactive

25 A5 o-25 V5 20

2(L (V5 -1f 4557
=1 _

More digits

1.0156731238678143887477757629564601 7898823520008784 . = 107747

1.01567312386781438874777576295646917898823529098784 x 10"-7427
5



Input interpretation:

1 5 Y
(oY o).
0,00200225070718723070536304129457122742436076265255
7428 -
1.015673123B06781438B74777576205646017808823520008784
107427

]]’“[1;5}

Open code

Enlarge Data Customize A Interactive
Result:
More digits

1.618033988740804848204586834365638117720309179805762862135...

Or:

(((A/CC/32(-1+sqrt(5))"5+5*(e((-sqrt(5) *P1))*5)))~(-
1.6382898797095665677239458827012056245798314722584 x 10°-7429)))"1/5

Input interpretation:

1

. = \5
3 [ 2 JE I3 (-v5 a) 1.6382808 707005 66567723045882 70 12056245 798314722584
1"1- E[‘:L* 5/ +5e o 107429

Open code

Enlarge Data Customize A Interactive
Result:
More digits

1.618033988749804848204586834365638117720309179805762862135...
The result, thence, 1s:

1.6180339887498948482045868343656381177203091798057628

This is a wonderful golden ratio, fundamental constant of various fields of
mathematics and physics

Continued fraction:
Linear form



1+

More

¢ = 1.618033988749894848204586834365638117720309179805762862 135
Enlarge Data Customize A Interactive

D+ 1= 1.6180339887498048482045868343656381177203091798057628062135
1
— = 1.618033988749804848204586834365638117720309179805762862135

i
Now, we take the three results and calculate the following interesting expressions:

(1.01567312386781438874777576295646917898823529098784 x 10"-7427) /
(9.99290225070718723070536304129457122742436976265255 % 107-7428)

1.015673123867814388 747775 7A2056460]1 TRO8R23520008 784

107427
©,00200225070718 7230 7053630412045 712274243 6076265255
17428
Open code
Enlarge Data Customize A Interactive

More digits

1.016394535227177134731442576696034652473008345277961510888...
The result is:

1.016394535227177134731442576696034652473008345277961510888



B475338B1552557490451770790712

83 386301888777 894022056258 371
1367079663779596429714532 341

" 83386 301888777894022056 258371

Open code

Enlarge Data Customize A Interactive
Continued fraction:
Linear form
. 1
+
60 + 1
1+ 1
1
244+ 1
1+ 1
60+ T
2+ 1
60+ I
1+ I
244+ 1
1+ 1
B0+ i
24 1
60+ I
1+ 1
244+ 1
1+ 1
BO+—=
Possible closed forms:
More
S5v5

= 1.0163945352271771347314425766960346524730083452779602383

Enlarge Data Customize A Interactive
5 :
1 (2d +1)=1.0163045352271771347314425766060346524730083452770662383

10 5 ;
—— - — = 1.0163945352271771347314425766960346524730083452779662383

11e 11

e dizthe golden ratio conjugate

[(1.01567312386781438874777576295646917898823529098784 x 10"-7427) /
(9.99290225070718723070536304129457122742436976265255 x 107-7428)]*31

Input interpretation:

1.0156731238678 14388747775 70205645601 TRORE23520098784 31

107427
0,002002250707 187230 705363041 20457122 7424360762 65255
107428
Open code
Enlarge Data Customize A Interactive

Result:

More digits

1.655510584358883198709997446159741616946175065249919104301...

8



The result is:

1.655510584358883198709997446159741616946175065249919104301

69673893686116 680947888837 251

42086045443858 480000117795 970
27587 B4B2423258191947 771 041 281

i 42086 045443858489000117 795970

Open code

Enlarge Data Customize A Interactive

Linear form

1
1+ . 1
+
1 1
N 1
1+
1
O+ 1
3+
9 1
N 1
24
9 1
B 1
1+
2 1
i 1
1+ 1
24+ 1
1+ T
T+

11+ 11
24 T
1+—=

More

2729646287 n
51790934700
Enlarge Data Customize A Interactive
f 555x% - 633x° +B0x® + 6070 x - 11565 ne
1.6555105843588831987078084

= 1.655510584358883198752922

' X = 165551 ==

1 |1
T J-i[-??23-+2352f-+4ufr+2?allcgan ~ 1.6555105843588831990329

We note that 1,65551058... is very near to the fourteenth root of following
Ramanujan’s class invariant Q = (6505/0101/5)3 =1164,2696

3
113 + 5v505 105 + 5v505
2 + 3 = 1164,269601267364




Indeed:

3

1 113 + 5v505 105 + 5v505
+ = 1,65578...

8 8

11.09016994374947424102293417182819058860154589902881431067 +
(1.01567312386781438874777576295646917898823529098784 x 10"-7427) /
(9.99290225070718723070536304129457122742436976265255 % 10"-7428)

11.09016994374947424102293417182819058860154589902881431067 +
1.0156731238678 14388 747775 7620564601 7808823520008 784

107427
000200225070 71872307053 6304120457122 742436076205255
10 7AZE
Enlarge Data Customize A Interactive

More digits

12.10656447807665137575437674852422524107455424430677582155...

The result is:

12.10656447897665137575437674852422524107455424430677582155 and is very
near to the black hole entropy value 12.1904 (that is equal to the In of 196883)

3089892099311928902774 738082929

25522459311103 200467827553 378
2719787578690497 160807442393

2 25522459311103200467827553 378

Linear form

10



12 +

Possible closed forms:
More

2—12[121+55£]1

12.1065644789766513757543767485242252410745542443067580548
Enlarge Data Customize A Interactive

1
— (654 +93) =
11 N
12.106564478076651375754376748524225241074554244306730548

37-99
T e 12.106564478976651375754376748524225241074554244306750548
24 -1y

e Tizthe golden ratio conjugate

((11.09016994374947424102293417182819058860154589902881431067+(1.01567
312386781438874777576295646917898823529098784 x 10/-
7427)/(9.99290225070718723070536304129457122742436976265255 x 10/-
7428))"3

Input interpretation:

11.09016994374947424102293417182819058860154589902881431067 +

1015673123867 14388747775 TR20564501 TRORR23520008784 3
7427
10

Qo002 250T0T18T23070536304120457122 7424360 TA265255
7428
10

Open code

Result:

11



° More digits
1774 445880637341360020808137888437610408706703478640700555...
The result is:

1774.445880637341360929898137888437610498796703478649700555

2497836262005 287330445683 785493

1407671 143573 068 730650200572
1774 627653 306 663402272227970 765
= +

1407 671 143573068 730650200572

Enlarge Data Customize A Interactive
° Linear form 1
1774 +
2 l
+
4 l
N 1
2+
2 1
5 1
1+
9 1
N 1
13+
1 l
o 1
2+
1 1
B 1
3+
3 1
N 1
3+
6 1
S 1
10+
2 l
i 1
11+
1 1
AR
b+ =

From:

1774.445880637341360929898137888437610498796703478649700555 — 48 =
= 1726.445880637341360929898137888437610498796703478649700554

Result that is very near to the range of the mass of f;(1710) candidate glueball.

[exp(11.090169943749474241+(1.0156731238678 14388747 x 10/-
7427)/(9.9929022507071872307 x 107-7428))]*1/8

1.015673123867814388747
107427

0.092002250 7071872307
107428

5| exp|11.090169943749474241 +

12



Enlarge Data Customize A Interactive

More digits

4.5417870587209305302. ..

This value 4,541787... is practically equal to the value of mass of the dark atom = 5
GeV=4.5%10"

and

[exp(11.090169943749474241+(1.015673123867814388747 x 10"-
7427)/(9.9929022507071872307 x 10"-7428))]"1/8 * 0.92434086

1.0156731238678 14388747

S
o exp|11.090169943749474241 + 1077 | . 0.92434086
107428
Enlarge Data Customize A Interactive
More digits
4,1981594. ..
Linear form
1
4+ : 1
N 1
21+ 1
1+ 1
1+ I
7+
2+ L
1
3+ 1
8+ 1
4+ T
1+ 1
3+ 1
2+ 1
1+ T
1+ 1
1+ T
2+ 1
3+ I
1+ 1
1+ T
8+ I
1+=

The result is: 4.19815935579... and is a very near to the range of the mass of
hypothetical dark matter particles.

13



((([exp(11.090169943749474241+(1.015673123867814388747 x 10
7427)/(9.9929022507071872307 x 10°-7428))]*1/8 * (1.0061571663-
0.081816+0.0814135-0.07609064)))))*1/3

107427

£.992002250 TO71872307
107428

1.0156731238678 14388747
g Exp[ll.D9D159943?494?424l - ]

(1.0061571663 - 0.081816 + 0.0814135 - 0.07609064)| ™ (1/3)

More digits

1.616283718780967119038391999282118987049390234042755292944...

The result 1s: 1.6162837187809671190383919992821189870493902340427552

Linear form

1+

1+

1+

1+ 1
1+

1+ 1
1+

5+ 1
1+

28+ 1

From:

1.6162837187809671190383919992821189870493902340427552 * 3 =

=4.8488511563429013571151759978463569611481707021282656

and

14



1.6162837187809671190383919992821189870493902340427552 * 2.5849 =

=4.17793178467692190600233947894434936962396881597711791648 where
2.5849 1s a Hausdorff dimension.

The results 4,8488 and 4,1779 are very near to the values of the first of upper bound
dark photon energy range (4.95 * 10'° — 5.4 * 10'%) and of the range of the mass of
hypothetical dark matter particles.

Note that:

V[(5sqrt(5)*5*(e™((-sqrt(5)*P1))*5))) / (((2*((1/32(-1+sqrt(5))"5+5*(e"((-
sqrt(5)*Pi))"5)))]

1

— V5o
5v5 x5 -
= 5
1 i —i5 =¥ 5 m|
2 EII_I-HUS.I +5 ¢! f
Enlarge Data Customize A Interactive
Faiing — = 5
o e23VS _1[,".15_1-'5_'_5#-251-53
32 -
255
More digits

0.845687323022408522853504407386406211369747193708920 . x 107426

More
10-1125Y5 7 4545 25V5

2545
Enlarge Data Customize A Interactive
1 i Y e | 5 a5
R [lD_llFES‘uS.-T ]’u"5 s g25VE
125 5

F25 V5 0 [[\'IE o l-IS + 160 F—25 SERCE

40045

In ((CCCCL/[(Ssqrt(5)* 5*(e((-sqrt(5)*P1))"5))) / (((2*(((1/32(-1+sqrt(5))*S+5%(e™((-
sqrt(5)*P1))"5))D))))

15



Input:

log

Open code

]
Exact result:

9 ¢25V5 7° [3—12 [‘u"'g ~ l}5 45255

log —
2545

Decimal approximation:

More digits

logixi is the natural logarithm

17101.28393400786327530804780300520221250800171561940725254...

Open code

Alternate forms:

More

=& = .5, 5log5
log[10- 112 Y° " +54/5 (BVE |- zg }
Enlarge Data Customize A Interactive

é [2 lag[lﬂ— 116253 > +5\E (253 "5] -5 lag[S}]

Pl b R e

log =
2545

and:

/P72 * In (((((1/[(Ssqrt(5)*5*(e™((-sqrt(5)*P1))*5))) / (((2*(((1/32(-

1+sqrt(5))"5+5%(e”((-sqrt(5)*P1))"5)))1))))

Input:

— log
(-5 n]

545 .5
(Vs af

2|25 (-14VE a5

Open code

16



e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

Exact result:

— 5 i — 5
225V 5 n [5115{”_1156#_259517 ]

log 2545
;I_Z
Decimal approximation:
More digits
1732.722330006490155883007217800676708207020074104701300849 .,
1732.7223...
Continued fraction:
Linear form
1
1732 + 1
1+
2 1
N 1
1+ T
1+ 1
1+ 1
1+ I
28+ I
41+ 1
1+ T
1+ 1
2+ 1
1+ 1
1+ I
4+ 1
1+ T
3+ 1
Dt
1
9+ —L—
2+ I
2+=
Series representations:
More
/
lo -
5 Y i i
Ev 5 L !
iy —\5 e—‘-.l'? Ir]5
2[321-1+¢5]+5y ]
fl'z ) k
125"[ ! —:
) . 111 ) 25y5aS . 125-10 V5 +{-25411 V5 |25 V5 7
lag[ 1+5~E+[5 zsu?]f ]_Ek=1 k
= =
Open code
Enlarge Data Customize A Interactive

17



log

1

— &
— |+ — —
545 5:-{ =] - 22545 1° [élz_{_1+,,—5]5+5p-25¢5n5]
ey -5 i - '
2 éll—1+1.n'5:|5+5r{ ] 103’ 1+ 5545
\
= =
125K —
. 125-10 ¥5 +{-25411 V5 |25 V5 7
Ek=]_
2
f
— - — .
325 V5E m [31_2{_1+u.5]5+5!,-251..'5 m ]
Alg = -x
1 2545
log (5T
— |5 r) 21
RN ! 2m
= |6
ity —1\5 #—".I'S JT]
2|37 (-L+VE 45
e B T
‘_11&[ 2 +[1__ 11 ]st v§ x° —x]kx'k
. 545 |5 2545
logix) ~ ¥ X for »
= = ‘
Integral representations:
f
log - ——
— |5 )
545 5¢l -
1 =5 (V5P 51,25 V5 2
2 51_1“'5] LB / ] 1041145 V5 |? m
: — I j 255 E‘“
fl‘z n N £

Open code

Enlarge Data Customize A

Interactive

18




log -

— 16
w?s.-':_””]
= \5
Pty ——ry
2[$¢-1+ﬂ5]5+5 ': i ]
s 5 1
= e = -5
0 25VE T [_glal:_1+\||5]5+5!.—25"\l'5ﬂ' ]
1+ "ZH_S I(—s) I(1 + 5)
I i pa+y
-— ds fol
2% Jhiwey il -sy
] i}
We have that:

L/[(11*5%(eN(-sqrt(5)*Pi))"5))) / (((2*(((1/32(-1+sqrt(5))5+5*(e((-
sqrt(5)*P1))"5)))]

Input:

1

(V5
11:5¢ -

= |5
L et IV
i s B L ]

2

Open code

Enlarge Data Customize A Interactive
Exact result:

2 - | 5 5 5
< 25VSa (_[ ;'5 —l] 45 B3VE N ]
55 32
Decimal approximation:
More digits

1.000710279067556221617981291357761768984865008218390 ... = 107+7

Alternate forms:

MOi“e

T 2545 n° 2545 n°

= [10 11¢ 55 ]

Open code

Enlarge Data Customize A Interactive
2 1 5455 1 2545 n°

L Ly 5 *

11 5° 11 Vs e

Open code

S?:D 25V5a® [[‘/_ : 1]5 +16025V5 ™

19



In ((((1/[(11*5*(e((-sqrt(5)*P1))"5))) / ((2*(((1/32(-1+sqrt(5))*5+5%(e™((-
sqrt(5)*Pi))"5)))))

1
log
l:—\.-"_E :r'|5
11-5¢ ;
[ o=
2 31_'?|:'1+‘-.|"_5 :|5+5:-|'_\'ll ] ]
e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive
2 T B S A Y- = 5
% [_ L25Y5 [_[ 5 _1) 45, 25V5 D
855 (Y5~
More digits

17101.30019569371605532588699842716636475845841079687261194...

More

1 2545 :r5 [ 2545 :r5
lag[SS [10-11f +545 e ]]

Enlarge Data Customize A Interactive
2 a5ysa5(l [ | 255 n°
IDE[SSP [2[ V5 -11)+5e ]]

— 55 1, — .3 =

. 3 _ _ -23¥3nm
2545 x lag[—z J+ lc:g[—32 [45 1] +5e J
and:

/P2 * In ((((L/[(11%5%(eN((-sqrt(5)*Pi))*5))) / (((*(((1/32(-1+sqrt(5)) 5+5*(e (-
sqrt(5)*P1))*5))1))))

20



e logzixiisthe natural logarithm

Enlarge Data Customize A Interactive
Exact result:
2 a5ys5aA5 (1 oqAS —25v'5
103[55 € [32 [\"’E 1P +5¢ ]]
A

Decimal approximation:

° More digits

1732.723977650629872886393641942839475932747804889887454392. ..

Alternate forms:
More

1':=g[5—15 {10 —11e5Y57° 1545 ¢ ﬁﬁ]]

i'l'2

Enlarge Data Customize A Interactive
2 a545g° (1 e _254F 57
lﬂg[SEf [2 [5\'? 11}+5¢ ]]

JTI_JZ

Open code

25 V5 »° -log(2)+ lug[é (V5 —1f +5¢725 rsn's]

;rr2
Open code
Continued fraction:
Linear form
* 1
1732 + 1
1+
2+ 1
1
1+ I
1+ 1
1+ I
1+ 1
1+ 1
6+ 1
1+ 1
3+ 1
1+ I
18+ 1
1+ T
1+ 1
2+ 1
28+ 1
1+ 1
B+ 1
2+ =
Series representations:
More

21



1
— \&
11 5.-{_"'5 ”]

1—Jinf]

log

1 =5
2 EII—IMJ'S] 45

H_Z

N 55
l —454{-1145V5 |25V 5 HST

lcg[é [—45 +(-11+5 V’E}fzsu—s ns]]

A -1 k
. =
Open code
Enlarge Data Customize A Interactive
i
log -
(~¥F af
11 Se
= |5
R e L)
2[32{-1“«5] +5e
s = .5 = .5
logl-1+ 2 V5 (1 (14 VEP 502 7))
2
. 55
o | -asa14sVE | VS n®
E‘k:l I
2
Open code
/
1
log —=
(~V5 n) :_: 5 ;5
11Xie - alg[10+{-11+5u'5]v25“'5” —551’]
iy -5 -
2 $4-1+~J5]5+5J ] ] 2i 5
= -
n? o
g-;—s]‘k[lm{-lus V5 |e25VE n° —551’] *
- ) )
log(x) ~ 2k X
e 2
Integral representations:

22



log -

=5 m
11 5S¢ -
NG
1 —15 [-¥5 m|
2= [-14+¥5 |45 & ! o ~ &
_334 ; 1 ~;—5[1n+{-11+5u'5|:-35“5” 1
= — [ ' - dt
n? m t
Enlarge Data Customize A Interactive
log - —
[-+5 |
11 5S¢ ;
o (-v5 =
zlﬁ':—1+u5]5+5.-' -' l

}TZ
2 | M52 T(1+5)
I i ety —45+I:—11+5 V5 ],-35 Voo
i ds tor
2.;'1'3 =i pa+y r[l—.ﬁ}

The two results 1732,72233 and 1732,72397 are very similar and are very near to the
range of the mass of f;(1710) candidate glueball.

Now, we have that:

27%3 + 1073 * sqrt((exp((((((1 / ((((L/(((1/32(-1+sqrt(5)) 5+5*(e((-
sqrt(5)*P1))*5)))))" 1/(1164*2-32)))))))

273 +10° |exp

| >
1164-2-32 _ [T 2P
‘ql ;_El:'1+u' 3 ]5+5 :'I' T]

I
| — 't 5
2208/ 1 (5 145, 25V5 m

1
81+1000¢2 V32
Enlarge Data Customize A Interactive

° More digits

23



1728.858072736919434280617815816864915168670165258188187538...

Alternate forms:
More

I
| 5 T x5
1;22-;'?“, _121+5-25 +56-25YE o
81+ 1000 ¢- -

Open code

Enlarge Data Customize A Interactive

s S 5
1000 Exp[ﬁ m{( : [511? - 11]+5¢=‘2” 5 ]+ 81

Open code

I
i —= g g2
28 (Vs 1f 460,25V E

81+1000¢ 3
Continued fraction:
Linear form 1
1728 + 1
1+ i
b+ 1
21+ I
1+ 1
4+ 1
O+ I
4+ I
2+ I
1+ T
16+ 1
1+ T
1+ 1
1+ 1
B+ 1
2+ i
3+ 1
3+ T
2+ 1
2+
2+=
We have that:

I/ (A T*5%(e™((-sqrt(5)*Pi))*5))) / ((2* (((1/32(-1+sqrt(5))"5+5*(e"((-
sqrt(5)*Pi))"5))))))"1/(2*1164-32))))))))

Input:

1

(V5 af

115.{
pE
1 —5 j—vSn]
2| [-14Y 5 45

2:1164-32

Open code

24



Exact result:

f{zs V5 x5)/2206 229{/ 2 (i [‘E ~ 1]5 +5¢25V5 HSJ

55 432

Enlarge Data Customize A Interactive

Decimal approximation:
° More digiil:sI [

1716.944401114722818821471990021882723351969001 809758315223,

Alternate forms:
° More

1 = . 5
2296 _ 23y 3w
\/55 [1.:.,,[5\(? 1) ]
Open code
Enlarge Data Customize A Interactive
1
55
229{/ 5 E r° e s 35V E 70
10-11¢2 +545 2
Open code
f{25 V5 n5]ll.-"2296 22,;,{/ E [} [ 5 _ 11] 45 25Y3 n5]
55 \2

Continued fraction:
° Linear form 1

1716 +

1 1
* 1
16+ 1
1+ I
70+ I
3+ I
2+ 1
23+ T
1+ 1
1+ T
2+ 1
21+
1 1
N 1
2+
1 1
s 1
1+ T
1+ 1
1+
1 1
il
S+—=

Series representations: h

° More

25



1

11[5 .,{-r'-‘n]s]

2 1164-32

P T - |
2[32{ 145 P45e

{-rsnr-‘]

5[5 e - _L_
" [ ;:=UREE=—1—+_.:4 r{ 2 s]rﬁ:‘]
Xpl - 2 o
3127
5 B -s_L1_ B - 1_ 5
n [Z}ﬂﬁss__l_;f 4~ 1{-3 s:lﬁsil] L (-5 -s)rts)
Sexpl- C 32 -1+ 2 —
2206 324w 2vn
Enlarge Data Customize A Interactive
1
< 5
5
11[5 r{ ") ]
216432 (1 s (Vs =
Th + | +5e
2006 2
55
5

:xp[—n

(L) s-no

k!

e

2206

—%]k-:S—:ngrﬂ"“ ‘—].Jk{—%]k':S—’fﬂkaﬂ_k

c -1
5:,:1:.[_175 Vzo [Z?:D {

k! k!

s 5

for not ((zpeRand —ea< zgs0

26
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1

11[5.-':_1’1—5 =

-32|
2 1164 3._i 2

31—2 |:—1+1.n'? ]5+5:

=2 ) el e [5, h )

=)

(V5 af ]

k k 1 5
arg(s —x) s m 1Y B2y a™ ==
EEXp —;rS expE[Iﬂ-{g—J]\/; >_‘ [ z}k i
2 e k!
1 args-x) ) o 1F G -xf (-2 7))
] i wd B | D -
[1!'2295}] for R and 0

We have that:

17 (CCCCCCCCCCC(Ssart(5)* 5*(e((-sqrt(5)*P1))*5))) / (((2*(((1/32(-1+sqrt(5))*5+5%(e"((-
sqrt(5)*P1))"5))) 1/(2*1164-32))))))))))

Input:

1
— _ (-v5af
S¥5-8¢ !
2:1164-32 [ —s (V5P
2 (-1 545 !
32 !
Open code
Exact result:
= 5\ f =
25+ 5 17|/ 2206 1 5 9545 o5
‘,{ ) EE?QIE[E["’_S—I} 45 25Y5
55..'4592
Decimal approximation:
More digits

1716.932240767562897713904103115924197988364844525361104020...

Alternate forms:

f
2208 10-115Y5 7 4545 (V5

5 5/4592

Open code

Enlarge Data Customize A Interactive

27



f|:25 Vs n5]ll.-'229|5 2208] (/5 _ 1}5 +160 ¢-25V5 =°

5?3‘;5 55/4592

Continued fraction:
Linear form

1716 +

1+

13+

1+ 1

3+
7+ 1

2+

3+ 1

B+ 1

1+

3+
1+

3+

3+

2+

46+

Series representations:
More

28




1
= \s
1.-'?5?{_1"5”] ]

= 15
2 1164-32 2[31_2{_1”,—5]5&!.{—1.-'5 7 ]

1 32 [awgls—=g Wi2 m)] ' s
[229%{5]!{,.-' [114%{? [[exp[—ns (_J zg,2¢1+lsugq5 2 W2 m))
%

0

5

1 Zy

[i i {— é }k (5 - z0) 25" ]5][ 1 ]1,.'2 |argiS-zg )2 7]
k

I
-0 A

_k 1 o —k
zls'2¢1+[alg15—z|3].-'-:2:r:lj:l i -1 { 2 }k (5 E.'u} %o !
0 k! /

k=0

5o o]

5 exp| s [ 1 ]5f'2 larg(3-sp 27} 512 (1Hargis-zg @)
ey

]

o -1 (-3) G-z 5t
k1

k=00

1 2 +( 1 Jln"z largiS-zg )2 m zl||'2|:1+|_E.Lg15—z|:| W2 )
e et 0
3 ity

o {—1}"'c {_El}k (5 —E.'u}k 2.5“‘ 7
k1

]" i1 2295}]

k=0

21164-32 2[31_2{_1H.—5]5+5!§""—5”]5]
1’;;[5?#;114%{?[&%4_&[51]] f[lﬁD : a3 o 4512?334*11{2]] %
an el {Zfﬂ‘**lhzl] V’_Z4 [E]

29



1

5

V5 5

2 1164-32)

{

e

We have that:

1 =5, |
2 El:—l-w'S] +5¢

Ja 3 Ak

k=0
_l'k e 5 .
5ﬂxpﬂ5ﬁ5[ﬂ[4}k# ]«ﬁ !
k=0 i
" 5| @ [—l-k[_l} 5 .
lClexp;rs\lq A s 2 M 1‘{4
S
5( [_l-k[_l} 5 .
10exp|r® Y4 |V 4!{1 2k | | J2
k=0 i
[ 1k[ 1} 5
5 expls” V4 [L ]«JT‘

L

[é [';PJ-

[ 7y

SN B
oo

((((LA((1/32(-1+sqrt(5)) 5+5%(e (-
sqrt(3)*Pi))*5)))))(1.08185+1.087534+1.006157-0.07609064)

Input interpretation:

1

[3—;[_“

Open code

Enlarge Data Customize A

Result:
More digits

1732.74...

5 s

Interactive

30

]1.08185+1.DS'?534+1.DI3615'?—U.D'?60W64




And
(((Q1/32(-14sqrt(5)) 5+5*(e™((-sqrt(5)*P1))*5))))((29.76687(1/3))

where 29.7668 is a value of the Black Hole entropy (see Table)

Vzo.7688
1

1 =5 (-¥5 )

—[—l+‘¢"5'}+5¢=l' /

32 -
Open code
Enlarge Data Customize A Interactive
Fewer digits
More digits

1731.534151150132507646370570111950361166250299421249406794...

More

Yo 7ees
1

o e
- LR 5

3.09916

1

S TS (Yo 4k (M) n a3
Se = i i —l+‘u"42‘k=ﬂ4 [

}

ol T P

Open code

Enlarge Data Customize A Interactive

707668
1

—— —'__.TS
3—{2[-1+v5]'-‘+5¢«ﬂ s

309916

1

e 2R — e LFELY
Twa L 4 k 11 J oa 4! | 2k
2okeeo k! ]]+32[ 1*"424:::: k!

£ =
b |—

5 exp[—ns va°

Open code

31



Y7e766s
1

= \5
i[-1+f5]5+5f*“5”

5
5 oo -5 1 |
.-' by [24_.‘:0 RESS:—%t,: 4 r[—i - .Sjr[.i}]
1/15exp|- = — -
/ 32Vr

309916

F4

. " -
. 1 24?:0 RESS=_1;+J; 4-F r[-z— - .S}r[.ﬂ
+

32 24

ooty Dis)il-a-s) o
=i a4y =5

(2 £ [{—a)

1+z)f =

All the results: 1728,858 1716,944 1716,932 1732,74 and 1731,53 are very near to
the range of the mass of fy(1710) candidate glueball.

Note that:
3
1
= |5
5 (1 e \5 {-v'5 n) 1.6382808 707005665 67723045882 70 120562457083 14722584
\i —(-1+¥5) +5¢ e —
32 - p #4239

Open code
Enlarge Data Customize A Interactive
More digits

4.236067977499789606400173668731276235440618350611525724270....

The result is a very near to the range of the mass of hypothetical dark matter particles.

We have that:
m
1
5 (1 JE (-vF 1.6382808 TOT005 665 67723045882 70 120562457983 14722584
—(-1+¥5) +5e N =
1l1 32 / 1
Open code
Enlarge Data Customize A Interactive

32



° More digits

4.5347571611551792880015884048567915637887680293971326... « 1017

Or
(1.618033988749894848204586834365638117720309179805762862135)"P1 *
10M17

1.618033988749894848204586834365638117720309179805762862135™ - 10'7

Enlarge Data Customize A Interactive

° More digits

4.5347571611551792889915884048567915637887680293971326... « 1017

This value is very near to the value of mass of the dark atom =~ 5 GeV =4.5 * 10"’

We have also that:

(CCCCCECLAL/32(-14sqrt(5) ) 5+5*(e((-sqrt(5)*Pi))*5)))-(-
1.6382898797095665677239458827012056245798314722584 x 10/-
T429)) M /5)))) PL * 1.08753454 * 10716

1

= h
|:-"' 5 ’T.l ]_ B 16382808 TOTNOS AR5 ATT23045 88270 120562457083 14722584

a1 =5
‘\[E[—l+‘~"5] +5¢ 7420

1.08753454 » 10'®

Enlarge Data Customize A Interactive

° More digits

4.93170504... % 10'©

Or:

(1.618033988749894848204586834365638117720309179805762862135)"P1  *
1.08753454 * 10"16

1.618033988749894848204586834365638117720309179805762862135”
1.08753454 » 1016

33



Enlarge Data Customize A Interactive

° More digits

4.93170504. . % 10'6

This result is very near to the first value of upper bound dark photon energy range
(4.95*10'° - 5.4 *10'%)

We have that:
16
1

s {1 fE\a (-vE ] 1.6382808 707005665 67723045882 70 120562457083 14722584
& —(-1+V¥5) +5¢ e T

32 5 10 7426

cfip)

Open code
Enlarge Data Customize A Interactive

° More digits

1726.999546896146215177927205518884822189945160468287944927 ..

Linear form

1726 +

1+

2205+

2205+

1+ 1
2205+

1+ 1
2205+

2205+

e 1
2205+

1+1

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

We have that:

34



12

1

= 5
51 [cs (-5 1.6382808 707005665 67723045882 701205 62457983 14722584
\‘ = (-1+¥5) +5¢ fl-- T
32 | - Q7
+(12% + 8%)
Enlarge Data Customize A Interactive
More digits

729.0019193787254996316687324071936814288320388947427468775...

This value is very near to the Ramanujan expression 6° + 8 =9° — 1 =728

Among Ramanujan's formulas, there is a beautiful relationship that links, through a
wonderful continuous fraction, two fundamental numbers: @, the golden section and

the famous 7:;

(https://www.matematicamente.it/storia/Ramanujan-genio-matematico.pdf)

Now let's analyze this expression and see if we can get new and interesting
mathematical connections with some sectors of particle physics and black holes

(((sqrt((sqrt(5)+1)/2+2))) - ((sqrt(5)+1)/2))

V

[-u's +1)+2 -—[Jgu]

B2
]

35



Result:

L (-1-V5)+ 2+ 1 (14V5)

2

Decimal approximation:

0.284079043840412296028291832393126169091088088445737582759...

Alternate forms:

B | =

_é_E+\fIE+ 1 [1+£]

2 2

Minimal polynomial:
x*¥ 422 -6 -2x+1

Continued fraction:

3+
1+ ll
1+ I
11+ 1
1+ 1
0+ 1
1+ I
25+ 1

36



-5/2 In [(((sqrt((sqrt(5)+1)/2+2))) - ((sqrt(5)+1)/2))]

_2 10g[,j%[1}‘?+1]+2 —é[*q"?+1]]

e logzixiisthe natural logarithm

Exact result:

_g lcg[% [—1—£]+‘j2+ % [l+£]]
Decimal approximation:

3.146256890409912031962983108617580961172288121414743463855...

3.146256890409912031962983108617580961172288121414743463855

Property:

é [—1 - \E] + JE + % [1 +ﬁ] Jis a transcendental number

Continued fraction:

51
=l
5 E

3+

6+ 1
1+

5+ 1
6 1
s 1
1+
6 1
i 1
3+
44

1+ 1
T+
06+ 1

Series representations:

37



N
e 51}"[-3-@+\/2[5+E}T
"3 X

=y
o
[y
o
—
[\JlU'I

1 1 1
o3 (V5 +1)+2 -3 (V5 +1))e9 -
0 | +V5) -
arg[ > \I (p+¥5) -2 x] 5 log(x)
S i +
2 2
— k
[-—1}*‘[-1_»*?+\/2[5+E] ~2x| x*
5 \A:I‘ 2 T 1 %
P2 k e

b
il
-

m— arg[ i] —argizg )

[\'E+1]][—5}:—5u1' o

}"‘[-1-»*—+,,|'2[5+~.€} —EZ.;.Tzak

k

élag[\/é[mg+l]+2 s

B =

[_

B3 1=

SIGg[z.;.} S
e

k=1

Integral representation:

élcg[\f% {\E+l]+2 -

I

é[—l—xﬂ?+u||2f5+u'?:| 1
—dt
t

1 5
305 +em=—3 ]
We note that:

1/1.7712 * (((-5/2 In [(((sqrt((sqrt(5)+1)/2+2))) - ((sqrt(5)+1)2) D)7

Where 1,7712 1s a Hausdorff dimension

Input interpretation:

1 (5. ([1 1 4
-=lo —V3 +1l|+2 - =[5 +1
1.??12[ 2 g[\lz[wf_+ )+ z[‘j—+ ]]]
Open code
e logixiisthe natural logarithm
Enlarge Data Customize A Interactive

38



Result:
More digits

1723.03...

Series representations:

More
ri
[—g lug[ ‘% (V5 +1)+2 —% [\'€+1}]]
1.7712 B
5 ———————k V7
(-1 [—3 ¥ +\/l[5+J§}T
o 2 2 2 3
344.598
98| >’ -
k=1
Open code
Enlarge Data Customize A Interactive
7
[—g lng[ 21 (V5 +1)+2 —é [1..-"?4.1}]]
1.7712 a
A1 & “1-2k k =% [l
~344.598 log”|- = + 3| 2 ||-2 442 [3+\/§} —[3+\/E}
2 k 2
k=0
Open code
7
[—— lug[ % [VE+1}+2 . [V€+1}]]
1.7712 -
arg|-- -x- % +.] = [5+‘«"'§}
-344.598 (2in + log(x) -
2

Integral representation:

¥i
[-g lug[ f%[v€+1}+2 —j[v€+1}]]

1.7712

e
_ _344.508 j 2

39



(/L7712 * (((-5/2 In [(((sqrt((sqrt(5)+1)/2+2))) - ((sqrt(S)+1)/2)])))*7))))"1/3

T

1 5 (1= 1=
3 --1Io =[5 +1|+2 - =45 +1
'\1.??12[ 2 g[‘jz[“f +1)+2- (V5 }]]
e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive
More digits
11.9885...

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

We have that:

(/17712 * (((-5/2 In [(((sqrt((sqri(5)+1)/2+2))) -
((sqre(S)+1)2)DN TN /15

| 1

o 1 (V5 +1)+2 - (5 41|

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive
Fewer digits
More digits
1.643435927508493987136581463417090709645425557040873758714...
1.6434359275....... = {(2)
Now:

exp(-2P1/5)

exp[—ﬂ g]

Exact result:
- —{2a)5

Decimal approximation:

0.2846095433360292801155685084225348319007047843012062136097 ...

Property:
40



27)5 -
¢ =™ is a transcendental number

Note that:

(2PN C2ZPYS))NN(AH((N-2PYS)))((AH(((eN(-2P1/5)))/ (1 +(((e™(-
2Pi/5)))

o275

Exact result:
25

275

1+

1+

25

—2a)5
g ey

A2 m)5

1+
14

Decimal approximation:

0.231234066267623019735059502654505755412000544181351871272...

Property:

~{2 )5
e ;
is a transcendental number

|, et2ms

25

{2 )5
a2

| 4e—2T)5

Alternate forms:

3+2 cnsh[z?"

3+ 42N GATHS

3 +f—':2.-'l']_15 +P':2.-T].15

3+ 4 27N 4 GlHTHS

1 1

—2a)5
o = 27Y3 * 27)5
E[l+f' ™ } 5[3+1E" ™ ]

|

Continued fraction:

41



4+ 11
3+ 1
12+
2+

2+ 1
1+

1
2+
2+ 1
1+

21+

1
1+
253+ 1

180+

Series representations:

s (o AV S (L3 (a 1P (5 2

o “F:ﬁ : {1 +{ka=u ﬁ}‘zws}{B +{Z:’=D é}&n:ﬁs}

(2 )5

—~2my5

1+¢

e—2mis

275
2y
1+F—.
. 2 m)y5
14125

e o gk
f-s,.sgkilﬁ I..--'Ll+2k][

1+

BS Y™ AR fiak)  1g5y® JAKT {0k
1+3¢ &k it '+¢=6" “he=0) fk :

s Noa gk ' o ke ff
(1+f8"52k=n’; s’t1+2k-1][3+f3'52k=|f‘ ,-“L“z*‘?]

2m)5 475 ~2my5
1+3| —— +| —E— e
PRl k=0 % ko % Zito %
1 (2 mys = 2m)5 25
l+ﬁ f:n k! f:n k!

Integral representations:

42



—4/5 [* 10142 dt 45 (@11 dr g5 (M 1)1402 ) de
¢ o M : [1+3{“ o WA RS g ! ]

A el 5 (%142 i5 (%1 ({1402
1+ g2y [l+¢=4"5JU /{14 :Id‘r][3+f4,5b 11+ ]dr‘]

415 (™ =inir ) af 415 [™sinir) dr 8/5 [™sinir)r dr
o125 e Nk : [1+3f‘ ek Vear | ek y ]

—2my5 45 [™sinfr )t dt 4/5 [™sinfrye di
1+ —= —FVE [1+¢=' jo oo ][3+¢=' Jo 2ty ]
ke B
= E—!{EJT:IIIS
142 TH5

oSS V1R de [1 LSV | 165 [V 14 dr]

f-;z o3

~{2m)5 . Py ; =
1y ———— g5 (14 102 ar g5 1V 142 ar
. 25 l+e b 3+e lo ‘
o SR

2 )5
1 P~ okl | Ui

+
142 THS

And

(((e™M=2P1/5))/ (A +(((e™(-2P1/5))/((142+(((e™(-2P1/5)))/((143+(((e"(-
2Pi/5))))/((144+(((e"(-2P1/5)))

E—E mi3

~27(5
275
POV ezl o
+ i
144 4275

1+

1424

Exact result:

‘,—12111-5

(A2 TYS
2 m)5
e ~{2 )5
R R
14442 TH5

Decimal approximation:

1+

1424

0.284040251552571646790195087181918299434906557227779317801...
Property:

43



o—2mis
is a transcendental number

2 Tys
25
Py RN
%
14442 TN5

1+
1424

Alternate forms:

f—':zJT:III'S
1
L 1 qap f27N5_ T .
143 20592 (14143 £27H5)
I 20592(143 + 20448 {,izn:,-'S}
145 145 (145 + 41 184 ¢27/5 4 2924064 ¢475)

e 25 (1 +20592 6277 4 2024064 £47V7)
145 + 41184 2™ + 2924 0644 7V°

Continued fraction:

3+

1+
1+ 1

11+

14+

44



Series representations:

f—{E my5

2 mY5
2 m)5
25
1434—E————
144 412 TH5

L ES I lilk:."l:1+2k:l[

B/5 I8 (- lilk.'n'1+2k'|

1+20592¢

+2024 064 ¢ 16/5 T (- lilk.'n'1+2k'|]

8/5 Z:‘;J1—l:lkll."'|:1+2 k) 16/5 Ziin“”kf:{“z k)

145 + 41 184 ¢
i2mys

+2924064 ¢

(~2TYS
ZmY5

—~{2 )5
143+ —EF——

144 412 THS
(5 kl}*z”’ 5{1 +20592(5, 2

145+41184(3 " 1) +2924064(3 > )"

}12”5 {4y 5}

2924 064(57, 1)

{2m)5
[1+2D592[ ] +2924DI54[

(4 m)s —{2m)3
1 1 1
oo {=1f oo (=1 oo {=1F
k= L =] E

== Ep

2 )5

45
145 + 41 184[—1 +2024064

1
o0 li—lIE

=0 K

o (=1

=0 K

Integral representations:

f—{Zn;l,IS

Il

(215
—27)5

1424
—{2m)y5
1434 —F——-——

144 412 7W5
THL. R 2
Pl i "“[1 +20592

1+

415 JU l.ll'1+E |t

+2924 064655 6" “““2-“"]

Rl I 2 & oo 2
145 + 41184 &7 b VM | 9904064 V5 b7 VL)

45



—2mis

F2m)s

1+ 27)5

1424 —E————
- g2 )5
+
1444¢~12 )5

f—4_-'5 H’”sinf,r],-‘r dr [1 4+ 205092 1:“4_-'5 H’”sinf,n-‘r dr +2024 l:||54f8"l5 B‘”‘J sinir)c :!r‘]

145 + 41184 &3 b SN 5 54 04 ¢85 b SENLdE

a5 (v 142 . is (1o 12 05 (1 122
S VI | onpgg 5 VI dr+2924%4f16,5'|0\1-r fr

8/5 Ll '\'I 1—{2 i

ic 1 2
145 +41 184 ¢ 2024064 85 b V17 &

Now:

=572 % In [(((e™(-2P1/5)))/((1+(((e™(-2P1/5)))/((142+(((e™(-2P1/5)))/((143+(((e”(-
2P1/5))))/((144+(((e™(-2P1/5)))]

5 f—z ml3
-—log :
2 1 275
- .
g 2rmis
1424 —E = 7
P e I
+ i
144 4p=27T/5

e logzixiisthe natural logarithm

Exact result:

[ f—(EJTJ.I'E
-— log :
9 1 i2mys
i 14:2+—"_¢Em"'5
b H.—'iE:rl-'S

Decimal approximation:
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3.146598300112200916747192118432400793481083699330260737149. ..

3.146598300112200916747192118432400793481083699330260737149

Continued fraction:

3+ : 1
+
1 1
N 1
4+
1 1
LS 1
1+
9 1
N 1
158+
1 1
i 1
1+
1 1
= 1
1+
1 1
T 1
10+
1 1
s 1
25?542+—1
f|.+—1
1+

Series representations:

P—-:Z a3

2 (2 m)5
1+ £ :
2 TS

1424
25
1434 —E————

144 412 N5

(25

144 (14143 A2 TV5)

o | ]
‘E ! 1420 592 /2 TV5 42 924064 /4 TS
2 ke
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i
2m)5
I g2y
i—1y :|.+1 @
N 2mY5
A s
A2
~2 a5 aa 143+—‘T1.5
1 - 3 o 144 442N
28 N p
R
t 142 425 k=
L M
P
+
144+e~12 N5
i
1
1 —i2mis m—arg ; —argizg)
— log| . (-5)=-5in -
2 1 A2m)E 2
. 142 2TNS
+
143 A2y
" 144 e 2N
I !,—1E.IT:I,I'5 3
-1) . -20| 2
144 (14143 #27H5)
1+ .
[14) i i
5 log(zp) +§ - 1420 502 2 TV'5 12 024064 4 TH5
2 2 k
k=1
Integral representation:
¢
(A2 mY5
; 144 (14143 #A2TH5)
1 f—-:EJT:I_-S 5. it 275 I-'4 3 1
- log — [—5}:-—j 1420592 #27V5 12024064 A TNE gy
2 1+ sA2mY5 0 ¢
142 ki
B ——
A2 my5
1434 ————

144 4e~{2TH3

1/1.7712 *

(3.146598300112200916747192118432400793481083699330260737149)"7

Where 1,7712 1s a Hausdorff dimension

Input interpretation:

1.7712

Open code

3.1465983001122009167471921184324007934810836993302607371497
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Enlarge Data Customize A Interactive

More digits

1724.334519417215011072155751426792246560495211390772263712...

((((1/1.7712 *
(3.146598300112200916747192118432400793481083699330260737149Y°7)))))*1/3

[ 1
1.7712
3.145598300112200915?4?192118432400?9348lD83599330250?3?149?]A
(1/3)
Enlarge Data Customize A Interactive
More digits
11.9915..,

This result is very near to the two values of black hole entropies 11,8458 and 12,1904
We have also that:

(((((1/1.7712 * (3.146598300112200916747192 1) 7)) 1/15

15 3.14659830011220091674719217
‘\“ 1.7712

Enlarge Data Customize A Interactive

Fewer digits
More digits

1.643519147692272025085077393491643800794801127145485544947 ..
1.64351914769...... = {(2)

We note that, from the above expression, we obtain the following results, that are
very good approximation to 7 :

3.146256890409912031962983108617580961172288121414743463855 =

~ 3.146598300112200916747192118432400793481083699330260737149
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This is a Ramanujan approximation to 7:

(https://www.matematicamente.it/storia/Ramanujan-genio-matematico.pdf)

o =2y (0212~ BT - B} B -3 I0 -3F (15 - a4 - 5] (6 - )
210 3

T

We have that:

(((-2/((sqrt(210)))

2

v 210

Result:

[

ﬁ 105
Decimal approximation:

-0.13801311186847084355922537292542639736323936071199021989...

-0.13801311186847084355922537292542639736323936071199021989

[In(1/4*((sqrt(2)-1))"3.94 ((2-sqrt(3)) ((7-sqrt(6))"3.94 ((8-3sqrt(7)) ((sqrt(10)-
3))"3.94 ((sqrt(15)-sqrt(14)) ((4-sqrt(15))*3.94 ((6-sqrt(35))]

lag[:ll [wE- 1']5”M [[i_ wj?_][[?_jg]m_ - I
(8-3V7)(V10 3] (V15 —v14 ({415 | (6 '35 )

e logzixiisthe natural logarithm
Result:

~22.7771...
-22.7771...
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-0.1380131118 * [In(1/4*((sqrt(2)-1))"3.94 ((2-sqrt(3)) ((7-sqrt(6))"3.94 ((8-3sqrt(7))
((sqrt(10)-3))"3.94 ((sqrt(15)-sqrt(14)) ((4-sqrt(15))*3.94 ((6-sqrt(35))]

ol (V21" o3 (- Vo] (-27) (V20 -3
(/55 2e) (o= 15 (s~ )

e logzixiisthe natural logarithm

Result:

3.143533354646032709338007981653340236072708428876664893082. ..

3.1435333546460327993389079816533402360727084288766648

Series representations:

T
~V14((4-V15 ] (6 - m]
u1339132‘ 1F (-1 i-lﬂﬁ]m[- V3)(7- ﬁ] [3+3~./?]

k:l

J[ 1y0.138013 =

U\J'\-\_-F'\-\_-F

os( (V2 -1 (2-3) (7o) ™ (s-347 [
\fl_][[‘* Vs )™ f6- ]11

0.138013 L I
k:l
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llcng(:t[wjl_—l]g'gJ4 »
(E=da){(r=ve] " (e-ay7)(¥ra=af ™ [[J1s=+1s]
[[4 1}15 5 35]]]] [m 138013 =
-D.z?ﬁozﬁzﬂiarg(-x&[ 1+«,f2]394[2 3](7- ]3' (8-3+7)
[-3+qﬁ]m[4-«,f15] [J—ﬁf \l/_][ﬁ QBS]]J

\l.:-' 1
0.138013 logix) + 0.138013 L “(-1f x
k= 1

(-x+51r[-1+ﬁ]3'94[ -3 )(7- wf’g]m[a 37 (- 3+w"1_]'
(4-15 ' (V14 +y15 ) (6 V35 )| for -

Integral representation:
lag( [-\,"2 1} » - .
(2033 (-57) 0 -5 (15 )
[[4-\/_5] ) [5 -«f_S]]]]]D (~1)0.138013 = —0.138013

[_f; (142 PO (<249F )7V 6 P (<843 4T | (34910 PP (av TS PO [ TE TS ) (-64935
w1

1

—dt

t

1/1.7712 * (3.1435333546460327993389079816533402360727084288766648)"7

Input interpretation:

3.14353335464603279933890798165334023607270842887666487

1.7712

Open code

Enlarge Data Customize A Interactive
Result:

° More digits

1712.611698175792834308526977124345116854907211081796928611...

1712.61169817579...

((((1/1.7712 *
(3.1435333546460327993389079816533402360727084288766648)7))))*1/3

Input interpretation:
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[ 1 &
ﬁ 17712 3.143533354646032700338007081653340236072708428R766648°

Enlarge Data Customize A Interactive

More digits

11.9643...

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

With 4 as exponent, we obtain the original Ramanujan approximation to Pi:

-0.1380131118 * In [1/4*(((((sqrt(2)-1))*4 ((2-sqrt(3)) ((7-sqrt(6))4 ((8-3sqrt(7))
((sqrt(10)-3))"4 ((sqrt(15)-sqrt(14)) ((4-sqrt(15))*4 ((6-sqrt(35))]

a3 (2 -1 (2 3) (7~ (2~ 7) (0 -3 (V35 - i)
(+-V) s-Vas )

e logixiisthe natural logarithm

Result:

3.170429496808134399061223668881523703860885705131826135241...
3.1704294968081343990612236688815237038608857051318261

((((1/1.8617 *
(3.1704294968081343990612236688815237038608857051318261)7))))

Where 1,8617 1s a Hausdorff dimension

3.17042949680813439906122366888152370386088570513182617

1.8617

Enlarge Data Customize A Interactive

More digits

1729.4857990507967523287002458033291495487209220367577364614. ..
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1729.48579995....

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

((((1/1.8617 *
(3.1704294968081343990612236688815237038608857051318261)A7))))*1/3

[ 1 &
,i;' T 3.1704294968081343990612236688815237038608857051318261"

Enlarge Data Customize A Interactive

More digits

12.0034...

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

2% ((((1/1.8617 *
(3.1704294968081343990612236688815237038608857051318261)"7))))*1/3

|'
2 ,?.III 18617 3.1704294068081343900612236688815237038608857051318261°
Enlarge Data Customize A Interactive

More digits

24.0069...

This value is linked to the "Ramanujan function" (an elliptic modular function that
satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to
the physical vibrations of a bosonic string.
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A new approximation to Pi can be obtained also multiplying the above Ramanujan
expression (without exponents) by the Hausdorff dimension 1,7227:

1.7227 * -2/(sqrt(210)) * In [1/4*(((((sqrt(2)-1)) ((2-sqrt(3)) ((7-sqrt(6)) ((8-3sqrt(7))
((sqrt(10)-3)) ((sqrt(15)-sqrt(14)) ((4-sqrt(15)) ((6-sqrt(35))]

1.?22?[- ﬁ% ]lag[ [[«.fz -1)((2- «E] (7- «.f?]
(8-3V7)(V1o -3)((v1s ~V14] (e~ V15 ) (635 )]}
Result:

3.144990690579044036176475089121164161207446575918317499717 ...

Series representations:

l
V210

[ z?lag[ qz -1)([2 -q?][[?-«J?][[s-sJ?][qﬁ-a][[qﬁ-qﬁ]
(o-05) oY% 2 -
[3.44542’{?-1# [‘l*Elr[‘1**E][Z“E][?"‘EHS‘B“G]
[4@%][44@)[4?4?]
o) |/ [V S ;)
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1 (7-5) o2 7) (/70 -3 (V75 -39

H
=]
]
e
=]
a
g
—_—
|
—
s
|
&
e
|
Py
=]
%]

arg[ElD-x}J]ﬁ > k! _ ]

EX
[ P[HT{ 2
k=0

for R and x

Integral representation:

E 1
(7227l (V2 -3 (o= ) (7~ V3) (-2 ¥7) (70 -3) (35 )

(+-V1s)(e-Vss )2 --

-f; (<162 )20 )[-749 6 )[-843 VT )| 2/ 10 )[4 15 ) [V IZ 15 ) [-644735 | 1
. ) . . . N N 2 gt
t

J
1/1.7712 * (3.1449996905790440361764750891211641612074465759183174)7

Input interpretation:

3.14499969057904403617647508912116416120744657591831747

1.7712

Open code
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Enlarge Data Customize A Interactive

More digits

1718.211596506515216555784793643310055691013226699210595777...
1718.2115965...

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

(((1/1.7712 *
(3.1449996905790440361764750891211641612074465759183174) 7)) 1/3

[ 1 -
»i,'l L7712 3.1449996905790440361764750891211641612074465759183174°

Enlarge Data Customize A Interactive

More digits

11.9773...

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

We note that, from the three results that we have obtained, we have the following
interesting expression:

(((((1712.61169817579+1729.48579995+1718.2115965)/3)))) /15

1
‘{;’ . (1712.61169817579 + 1729.48579995 + 1718.2115965)

Enlarge Data Customize A Interactive

More digits

1.643249961400...
1.643249961400000495779........ = {(2)

Now, we can to obtain a similar result, thence a good approximation to 7, also
multiplying the above expression by the value in GeV of f,(1710) scalar meson
(candidate glueball). Indeed:
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1.723 * -2/(sqrt(210)) * In [1/4*(((((sqrt(2)-1)) ((2-sqrt(3)) ((7-sqrt(6)) ((8-3sqrt(7))
((sqrt(10)-3)) ((sqrt(15)-sqrt(14)) ((4-sqrt(15)) ((6-sqrt(35))]

1.723 (- —= Jiog(; (V2 -1)((2-V3) (7~ V¢)

T (s V)5 (V5 ) o Vi) o))

e lomixiisthe natural logarithm

Result:
3.145547377295026669955341370265145324061316799388001754230. ..

3.1455473772959266699553413702651453240613167993889017

Continued fraction:

3+

6+ 1
1 1
N 1
6+
1 l
= 1
2+ T
1+ 1
2+ T
4+ 1
1+ T
3+ 1
1+ 1
21+

Series representations:
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2] [
|
o | o
— nﬂM, |
) L e
S P " 5 —
p— | p— — —
— -
= lbls
—
oy i i |
I T R o -
o |97 iz P
o S
— o i [~]%
| _IV, [w_\./uk
o —
r B | LA UD/
[ | — =]
~ |8 =
e ] | ,r-”l.
— | =t B
2l e
| _ P ﬁ
e — 3
L2 e
— + (4] |
Lo — | ]
_ _ T ™
[ S
o) <
—
o, _
1 Sl
| =t ]
o il

| L

[
]
| 55 g
o —
e L —
= i
= &2
|
< I3
L _m i
| I

[+ V30) ) (-3 55 (o V35 ) )

|

= ]'k (210 —x}k x* [_El}k
k!

IV 5=

k=0

[ arg(210 - x)
exp[z m {
2

fon

Integral representation:
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[2 31c:g[ dz-l[ J?][[?-J?][[E-B«J?][«Jm 3[[@?-\!?]

LU
! 15 (-

=il g il = = h =il = i
[‘—4 -|—1+\.- 2 I|||—2-w' 3 I|||—.-+‘u & I|||—8+3 v 7 I|||—3+\.- 10 I||| 444 15 ]ll—u' 14 +
1

a5 )1
— dt
t

We note that, multiplying by 2:

2% 1.723 * 2/(sqrt(210)) * In [1/4*(((((sqrt(2)-1)) ((2-sqrt(3)) ((7-sqrt(6)) ((8-
3sqrt(7)) ((sqrt(10)-3)) ((sqrt(15)-sqrt(14)) ((4-sqrt(15)) ((6-sqrt(35))]

2 1.?23[-“{%]1%&[[5 1)((2-V'3 ][[?—\"'E]
(B-2V7) (V1o -3) (V15 - V14 (s~ V15 ) (6~ Vas )

e logzixiisthe natural logarithm

Result:
65.20109_ .

6.2910947545918533399106827405302906481226335987778035 = 21

Continued fraction:
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B+

3+

3+

2+

1+

2+

1+

0+

10+

2+

i

2(-2)1.723 log

1

v 210

o7 —_— ;
_ 2 . ——
_vlv 4 |rr||rrrr
[ ] e —
— + —
—
£ o EE—
o | — ﬁ
il o 4]
P~ = 4
+ e |
o7 — I s
| |
oo o
———" k}
—
dF
MZH
ol
o
o
)
——

—,
p— 2
ﬁ —l e
— |
— —— -—
o | = _JV 3 Toma e
=t Iz
| [~ — |
i T—
S 2] |
Sp & L
45
_rq i i L o
e 4 —l =]
| —
[ o —
T — JJII.JJIr

=
-l — — [Kig]
P o 4]
b~ — | =t +
— | = + 3] |
.r-m\. (2] — | WD
| |
.|._U =4}
N — &
= I
i wy
& T
—
I mz.,___n
= &
m [*#]
|| ,..-Fl.
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2(-2y1.723

‘“’mk,g[i (VZ -1)((2-V3) (7 V6 )((8-347) (10 -3) (V15 - v1%)

) (415 )5S ) -
[5.89225_1& -1+ 2 (-144)(2-3)(7- V6 ) (8-37)

k=1

(570 (4= ) (5% + V5 o/ |

k koo 1)
[ arg(210-x)py — o -1y (210 - x)* x [_Elllk
exp[:n{—”dx L

2 e k!

Integral representation:

2(-2)1.723 lug& [J_ = 1] [[2 - E] [[?- u‘?]

v 210

B 6.892 r-ﬁ-:-n VI ||-2493 -7+ B ) -843 VT || -349710 || 4+¥T5 || -T2 +3/15 |[-6+473 J1
t

v 210 -1
dt

The result 6.291094754... is a very good approximation to the length of a circle with
radius equal to 1: 2m.

This is a further confirmation of the dual nature of the particles (wave-particle), in
this case represented by small closed-loop curves. In the present case, the glueball -
the Particle Made of Pure Force-, is a particle composed only of gluons which are
bosons, therefore, energy particles, which can be described as closed strings.

We have also that:

2%*(6.2910947545918533399106827405302906481226335987778035)

2.6.2910947545918533399106827405302906481226335987778035

Enlarge Data Customize A Interactive

12.582189509183706679821365481060581296245267197555607
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This result 12,5821 is very near to the value of black hole entropy 12,5664
Furthermorer:

(((((2*%(6.291094754591853))"1/5

¥ 2.6.201004754591853

Enlarge Data Customize A Interactive

More digits

1.6594006062528121...
1.6594006062528121 is very near to the 14th root of the following Ramanujan’s

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

We have also:

(1.4649+0.6309) * 1.723 * -2/(sqrt(210)) * In [1/4*(((((5qrt(2)-1)) ((2-sqrt(3)) ((7-
sqrt(6)) ((8-3sqrt(7)) ((sqrt(10)-3)) ((sqrt(15)-sqrt(14)) ((4-sqrt(15)) ((6-sqrt(35))]

(1.4649 + 0.6309) - 1.723 [— ]
y v 210

ol (V2 -3)(2-V3) (-6 (-7 (V5 -3

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

6.59244 ...

More
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1
—— (1.4649 + 0.6309)(-2) 1.723
v 210

o3 (2 1) (25 (75 ) (s-337)
(335 V5% (o5 ) o-

[?.222132%[—1}"[- glr[—l V2 (2-y3)(7-
-3+ 10 (4- ][ V14 + 11
(6- V’E]ﬂ*’[ }_‘209 [;]

2

X 3]
)
IS

)

;Q

IL.GI

V7)

n

——

Enlarge Data Customize A Interactive
i1.4649 + 0.6309)(-2) 1.723
v 210

o (V2 -1)(2-3) (75 (s-347)(V50 -
(35 V58 (¢35 (o5 ) -

[?.2221321%[—1}“[-1+51r[—1+ 2][2 3} 3 ﬁ][s 3J_]
-3+ 1D][4—v’_][ 1 TE]
[5—\‘{5]}*:];}[ e é["ﬁgi![ z}k]

1
—— (1.4649 + 0.6309)(-2) 1.723
v 210

ol (V2 -1)(2-3) (75 (s-297)(VE0 -
(/35 %) (4-35) 635 ) -

[?.zzzlagét—ly[ [1+\n’_][ V3)(7- \/E][a 347)
[-2+T0) (- 15 (-1 - m[a Vsf)

arg(210 - x o (-1F (210 -xf x*
[EXP(IH{E—}JJ\G Z‘
2
k=0
forixeRandx <0
Integral representation:
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(1.4649 + 0.6309)(-2)1.723

(V7 1) (V5 (- V) (5-5¥7) (0 -9

(V15 V33 (V15 ) (5 V35 ))))) = - Z

‘-i‘ I:-1+\.-"E '|-: -2+ 3 '|.:_'_?+~.|"T5 '||: -843 7 '||:-3+\.-"ﬁ '|-:-4+1-.-"E H-u‘ﬁ 15 I|I:-6+".I"E '| 1
( : d ) * d j j "— dt
1 £

This result 6,59244 is a very good approximation to the value of reduced Planck’s
constant 6,5821 * 107% eV * g

We have that:

(((sqrt(5)+5))/2)))*
6.5924381933368031148924044438016915701677077481592602

i e
[5 {\,"5 +5]] 6.5924381933368031148924044438016915701677077481592602

Enlarge Data Customize A Interactive

More digits

23.851665452225504239235410886090825336655367196541473...

This result 23,8516 is very near to the value of black hole entropy 23,9078
(1.8617 * 2) * 6.5924381933368031148924044438016915701677077481592602

Where 1,8617 1s a Hausdorff dimension

(1.8617 - 2) - 6.5924381933368031148924044438016915701677077481592602

Enlarge Data Customize A Interactive

More digits

24.54628436907025271799037870605121839236244302949618942868...

This result 24,5462 is very near to the value of black hole entropy 24,4233
And:

(1.8272% 2) * 6.5924381933368031148924044438016915701677077481592602
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Where 1,8272 is a Hausdorff dimension

(1.8272 - 2) - 6.5924381933368031148924044438016915701677077481592602

Enlarge Data Customize A Interactive

More digits

24.09140613373001330306280279942890167402087119487320047488...

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

We note that:

((((6.5924381933368031148924044438016915701677077481592602))))"1/4

:‘.,"I 65.5924381933368031148924044438016915701677077481592602

Enlarge Data Customize A Interactive

More digits

1.60236524529187269353214298684401300300506587345068458 ...
1.602365245291872693..... result that is a golden number and is very near to the

elementary charge
We note that with the last two results, we obtain:

(1.6594006062528121+1.602365245291872693)/2.015

With regard the fractal dimension of the Rossler attractor is slightly above 2. For
a=0.1, b=0.1 and c=14 it has been estimated between 2.01 and 2.02. thence 2.015is a
very good value.

1.6594006062528121 + 1.602365245291872693
2.015

66



° More digits

1.618742358086692204962779156327543424317617866004962779156...

Open code

1.618742358086692204962779156327543424317617866004962779156

Continued fraction:
Linear form

1+

1+ 1
1 1
N 1
1+
1+

1+ 1
1 1
N 1
1+
6 1
g 1
1+

4+

4+ 1
B+

1+ 1
1+

37+ 1

Open code

Enlarge Data Customize A Interactive

Possible closed forms:
More

7 2[44?4282

57 " (4628671

-55005 + 25645 7 — 73 n°

4600 1
428 77!+ 1227 - 304 1 + 961 7°

18 =

]E 1.6187423580866922061642

= 1.618742358086692204565885

= 1.6187423580866922026812

1198262411 x
2325541411

= 1.6187423580866922050745

851 9064
13085 Cprp | 13085

= 1.61874235808669217609

root of 2750 x° ~53841 x% + 31358 x + 78656 near x = 1.61874 | =
1.618742358086692204956408

root of 435x° -213x%-335x -620x% -158x-71 near x = 1.61874 | »
1.618742358086602204941618
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1

root of 78656 x° +31358 x° —-53841x+ 2750 near x = 0.617764
1.518742358086602204956408

=i

x root of 1025x° +876 x* -681x% +882x% -97x-190 near x = 0.515262 =~
1.6187423580866922049631750

1

=

root of 71x° + 158 x* +620x° + 335 x% +213 x-435 near x = 0.617764
1.61874235808669220494 1618

-296 +622 1 - 167 x°

~ 1.61874235808669219607
2(-13-441r+ 142 77}

root of 3690 x* —4563 x° - 6831 x° + 9277 x - 3099 near x = 1.61874 =
1.6187423580866922049613004

x| root of 8717 x% -123x% +1333x* +1637x-1795 near x = 0.515262 |~
1.618742358086692204040408

4229 5B09 4171e

- - = 1.61874235808669220455088
749  063e 2247

1

root of 3009 x* - 9277 x° + 6831 x° +4563 x - 3690 near x = 0.617764
1.5187423580866022049613006

=

This result 1.61874235808669220496.... is a good approximation to the value of the
golden ratio.

http://sciencevibe.com/2015/10/14/new-discovery-particle-made-of-pure-force/

68



“GLUEBALL” — The Particle Made of Pure Force

Appendix A

This 1s the Ramanujan fundamental formula for obtain a beautiful and highly precise
golden ratio:

; 1 ) 11 x 5e(-5m)° _ 5(Ex5e(E)’
a7 (~14+v5)° +5e(¥50)° 2 (% (-1+V5)" +5e-Em") 2 (%(—1 +V5)” +5e(-V5m)")

(11.09016994374947424102293417182819058860154589902881431067 +
- 9.99290225070718723070536304129457122742436976265255 x 10"-7428 +
- 1.01567312386781438874777576295646917898823529098784 x 10"-7427)*1/5 =

Input interpretation:

{1LD9D159943?494?4241D229341?1S2S1905885015458990288143105?+

0.99290225070718723070536304129457122742436976265255
= +
7428
1.01567312386781438874777576205646017808823520008784

= 107427

]"(1;5}

= 1.6180339887498948482045868343656381177203091798057628
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1,61803398

Possible closed forms:
Less

¢ = 1.618033988749894848204586834365638117720309179805762862 135

Enlarge Data Customize A Interactive

0 +1=1.6180339887408048482045868343656381177203091798057628062135

— = 1.618033988749804848204586834365638117720309179805762802135

i

151837964

= 1.61803398874080484850513
204810267

11(-70 + 23 r + 40 27)
~185 - 659  + 502 n*

= 1.6180339887408948485404 1

x oot of 11208 x° + 103781 x° - 49442 x - 3596 near x = 0.515036 =
1.6180339887498048482068128

m oot of 4704x% +358 x° - 4422 x* - 3386 x +2537 near x = 0.515036 =
1.618033988749894848 18509

1
E(—1+34¢“—55¢“2+? l+e -5Y1+e° +507+221° -

244 1+r +20V 1+2° ] ~ 1.6180339887498948482008510

—487 - 906 ¢ + 711 ¢*
283 -56¢+175¢°

~13+v2 —3e+2x-n —log(2) - log(3)

V2 +7V3 —e—n-37" -3 log@)
7778742049

4807526976

= 1.61803398874989484835044

= 1.61803398874989484807500
= 1.618033988749894848223036

e #isthe golden ratio
e Pizthe golden ratio conjugate
[ ]

Developing this formula, we obtain the extended value of golden ratio as the
following image:
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1.61803308874989484820458683436563811772030017980576286213544862270
5260462818902449707207204189391137484754088075386891752126633862223
5369317931800607667263544: 9086! 056, 66131
8067520: 17116962070: 104321 1361443814975870
1220340805887954454749246185695364864449241044320771344947049565846
7885098743394422125448770664780915884607499887124007652170575179788
3416625624940758906970400028121042762177111777805315317141011704666
5991466979873176135600670874807101317952368942752194843530567830022
8785699782977834784587822891109762500302696156 170025046433824377648
6102838312683303724292675263116533924731671112115881863851331620384
0052221657912866752946540068113171599343235073404985000400476213222
9810172610705961164562990981629055520852479035240602017279974717534
2777592778625619432082750513121815628551222480939471234145170223735
8057727861600868838295230459264787801788992199027077690389532196819"
8615143780314997411069260886 74296226 605231 03536139362107"
6738937645560606059216589466759551900400555908950229530942312482355
21221241544400647034056573479766! 750
1 138680414 69812244574717803417312645322041
6397232134044449487302315417676893752103068737880344170093954400627
) 095124264 0970450 44017555198819218020640529
0551893494759260073485228210108819464454422231889131929468962200230
1443770269923007803085261180754519! 0502109684249362713592518760
7778846658361502389134933331223105339232136243192637289106705033992
652635562090297986424” 6550861548754357482647181414512700
0602389016207773224499435308899909501680328112194320481964387675863
3147985719113978153978074761507722117508269458639320456520989698555
6781410696837288405874610337810544439094368358358138113116899385557
6975484149144534150912954070050194775486163075422641729394680367319
805861833918328599130396072014455950449779212076124785645916 1608370
5949878600697018940988640076443617093341727091914336501371576601148
0381430626238051432117348151005590134561011800790506381421527093085
8809287570345050780814545881990633612982798141174533927312080928972
7922213298064294687824274874017450554067787570832373109759151177629"
7844328474790817651809778726841611763250386121129143683437670235037
1116330725869883258710336322238109809012110198991768414917512331340
1527338438372345000347860497929459915822012581045982309255287212413
7043614910205471855496118087642657651106054588147560443178479858453
0731286301625448761148520217064404111660766950507757832570395110878
2308271064789390211156910: 683845386 1! 10:
25457436372041244064088826 2k 6 1232213437320"
9956564736007295999839128810319742631251797141432012311279551894778
1726914158911779919564812558001845506563295285985910009086218029775
6 64994¢ 1930: 46674 695165421402109136301819
¥ 0789012201 61707 156255472811373479871656952748900
8144384053274837813782466917444229634914708157007352545707089772675
4693438226195468615331209533579238014609273510210119190218360675097"
3089575289577468142295433943854931553396303807291691758461014609950
5506480367930414723657203986007355076090231731250161320484358364817"
7048481810991602442523271672190189334596378608787528701739359303013
3590112371023917126590470263494028307668767436386513271062803231740
69317334482343564531850581353108549" 0 66! L 41
3289086240632456395357212524261170278028656043234942837301725574405
6799603173936401: 6277012436798311446436947670531272492410
471670013824783128656506493434180390041017805339505877 2458665575522
9301582397084177298337282311525692609299594224000056062667867435792
3972454084817651973- 0274’ 4 6 61407
5917120513269344837529916409809360246178442675727767900191919070380
522046123248239132610432719168451230602362789354543246 1769975753689
0417636502547851382463146! 6 60! ) 632161 9590
6399818384582764491245980937043055559613797343261348304949496868108
0535696348281781288625364608420339465381944194571426668237183949183
2370908574850266568039897440662105360306400260817112665995419936873
1609457228881092077882277203636684481532561728411769007926666552238
468831137185299192163190520156863122282071559987646842355205928537 1
0 130975191, 468258057 1597445740484 0
5221598426676625780770620194304005425501583125030175340941171910192
0890384472503329880245014367968441694795954530459103138116218704567
9978663661746059570003445970113525181346006565535203478881174149941
2748264152135567763940390710387088182338068033500380468001748082205
9109684420264464021877053401003180288166441530913939481564031928227

85482414510503 11 18997007486 421! 4282021665706218809057"

808805032467699129728721038707369740643566 74! 0258656 60859

5665341070 044633634648548949766 104! 4.
1464597457626514343590509. 124374 0516657149005907 1

0567024887985804371815126100440381488040725244061642902247822715272
4112085065788838712493635106806365166743222327767755797399270376231
9147047323955120607055039920884426037087908433342618384135970781648
2955371432196118950379771463000! 0 14493191321725564
40128309180504500899218705121186069: L 079030073672702331
4165320423401553741442687154055116479611433230248544040940691145613
9873026039518281680344825254326738575900560432024537271929124864581
3334416985299301357478698957986439498023047116967157362283912018127
312916 1922031 6 6 12654799859124632750300
6059256745497943508811920505685493259355318720141801136412187470752
6281068698301357605247194455932195535961045283031488391176930119658
58343144 0834109429502771 442912573649380754
171137392437601435068298784932712997512286881960498357751587717804 1
0697131966753477194792263651901633977128473907933611119140899830560
3361060987171783055435403560895292908184641437139294378135604820389"
4791257450770755751030024207266290018090422934249425906066614133228
7226980690145994511995478016399151412612525728280664331261657469388
19510644216738718000110042184830258091654338 37492364 118388856468514
3150063731904295148146942431460895254707203740556691306922099080481
09452975110650464281054177552590951871318883591476599604131796020941

0 0. 6! 14312796821671623442118320180288
14127474431688472184593927814354740999990" 03059262976611238327"
983316/ 12620065037028844° 044730794710476125586583752'

0! 1550 44081525778 193364262630433026589

5817080045127887311593558774721725649470005163667257715392098409503
2745112153687300912199629522765913163709396860727134269262315475330
4379933165811073696431421719794340563915512108108136262688856974806
806011691894175027229874158699179145349946244419401219785860 1373660
690 6514771391268742096651 620591 41742920901563
133283 13765630978501563 154982456+ 4
5060848145335135218172958793299117100324762220521946451053624505129
8843087134443950724426735146286179918323364598369637632722575691597
239543830! 381511079273494836 6479 49179995
0278950006045966131346336302494995148080532901790297518251587504900
7435187983511836032722772601717404535571658855578297291061958193517
1055482579307091005763586990192972179951687311755631444856481002200
1160209947945720; 043687189448056357159000
3968866527212318646304335724281379838482131 ¢ ~ 1.6180 (real. principal root)

From:



Exact Renormalization Group Equations. An Introductory Review.
C. Bagnuls-and C. Bervilliert+ C. E. Saclay, F91191 Gif-sur-Yvette Cedex, France
February 1, 2008

For d = 3 and k& = 1. the first order of the derivative expansion yields (after a long but
straightforward computation) the following two coupled ecuations for U7 and Z [22]:

- 1—mn/4 1 F
U = ——F—=+3U—(L+n)pU
VZVU" + 2/Z 2 =
' 1 it n\ [ 1 247" —19(Z")?
4 — _g{l + el —nZ + (1 — 4) 1 B 732U 1 27

1 58U Z'\Z +57(Z" 2 + (2")*Z i (L"Y2Z - 2U™ B Z 4 (57 (7)
48 Z(U" +2VZ)52 12 VZU" + 0Z)T/2
As expected, the searca for a non trivial fixed point solution for these equations (a solution
which is nonsingular up to ¢ — o0) produces a unique solution with an unambignously defined
71 [22)]:
n — 0.05393 (88)

The linearizetion about this fixed point yields the eigenvalues:

v = 0.6181 (89)
w = 0.8975 (90)

and also a zero eigenvalue A = 0 [22]| which corresponds to the redundant operator Oy [eq.
(24)] responsible for the moving elong the line of equivalent Axed points. This is, of course, an
expected confirmation of the preservation of the reparametrization invariance.

and from:

Polchinski equation, reparameterization invariance and the

derivative expansion

Jordi Comellas - Departament d'Estructura i Constituents de la Materia - Facultat de
Fisica, Universitat de Barcelona - Diagonal, 647, 08028 Barcelona, Spain
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LPA | Polchinski | eff. action | best known
7 0 0.042 0.054 0.035(3)
v | 0.650 0.622 0.618 0.631(2)
w | 0.656 0.754 0.897 0.80(4)

Table 1: The eritical exponents 77, v and w for (1) the LPA of Polchinski equa-
tion; (2) derivative expansion at second order of Polchinski equation; (3) deriva-
tive expansion at second order of the effective action RG equation [1]; (4) com-
bination of best known estimates taken from Ref. [1].

The partition function is then
Z = [ Dpe 5 Iala (52)

and we define the thermodynamic densities

1 &

M, =—-
V 8.

In &, (53)

with V the volume of the system (needed in order M, to be an intensive quantity
and, thus, defined in the thermodynamic limit).

From Wikipedia:

In mathematics, in particular in linear algebra, an eigenvector of a function between
vector spaces 1s a non-zero vector whose image is the vector itself multiplied by a
number (real or complex) called eigenvalue. If the function is linear, the eigenvectors
having in common the same eigenvalue, together with the null vector, form a vector
space, called autospace. The notion of eigenvector is generalized by the concept of
root vector or generalized eigenvector.

Eigenvectors and eigenvalues are defined and used in mathematics and physics
in the context of more complex and abstract vector spaces than the three-
dimensional one of classical physics. These spaces can have dimensions greater
than 3 or even infinite (an example is given by the Hilbert space). Also the
possible positions of a vibrating string form a space of this type: a vibration of the
string is then interpreted as a transformation of this space and its eigenvectors (more
precisely, its eigenfunctions) are stationary waves.
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We note that the values of v, 0.6181 or 0.618, are practically equals to the reciprocal
of the golden ratio:

From Wikipedia:

1++/5

5 = 1.61803 39887 ...

t‘f_‘.‘ =
The conjugate root to the minimal polynomial x> — x — 1 is

1 1—+/5
s =1-p= ;”=—ummmm%r”.
@

The absolute value of this quantity (= 0.618) corresponds to the length ratio taken in
reverse order (shorter segment length over longer segment length, b/a), and 1s

sometimes referred to as the golden ratio conjugate. It is denoted here by the capital
Phi (D)

1
@=E=w”=ﬂm%M%W““

Alternatively, ® can be expressed as

¢ =p—-1=16180339887... —1=0.6180339887....

This illustrates the unique property of the golden ratio among positive numbers, that

or its inverse:

1
— =% 1.
3 +

This means 0.61803...:1 = 1:1.61803....

Thence, we can to obtain the following mathematical connection between the value
of the eigenvalue v =0.618... and the fundamental Ramanujan’s formula:
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j( . 11 x 56(~V50)° SVE x 56 (-V50)°

(=1 +5)° + 5e(-5m)° 2 (% (~1++5)° + 5e(-¥50)") 2 (%(—1 +V5)” +5e(-V5m)")

(a)
1 et i i
(S e s ss).
0,00200225070718723070536304129457122742436076265255
7428 -
l.f:.llSIf:l?"EfI.ZBEIEI?"E1*‘43E8?"-‘4-?"?"?"5?"IEI2'5?'5IE:-'=1-I5'§'l'}"S'E:'SEEES2'-3":"-3:'E?"Eil-]]A :
L0727 (1/5)
(b)

Enlarge Data Customize A Interactive

More digits

1.618033988749804848204586834365638117720309179805762862135...

Or:

(((ACC/32(-1+sqrt(5))"5+5*(e"((-sqrt(5) *P1))*5)))~(-
1.6382898797095665677239458827012056245798314722584 x 10°-7429)))"1/5

1

= 15
3 1 ,";'_'5 ':“‘" 3 16382808 POT0O5AA5ATTI3045882 70 120562457083 14722584
‘1\ E[—l+ 3 +5e Fl-- 740

(c)

Enlarge Data Customize A Interactive

More digits

1.618033988749894848204586834365638117720309179805762862135...
The result, thence, is:

1.6180339887498948482045868343656381177203091798057628
Indeed, we obtain from (c):

7 (CCAACA/32(-1+sqrt(5))"5+5*(e"((-sqrt(5)*P1))*5)))~(-
1.6382898797095665677239458827012056245798314722584 x 10°-7429)))"1/5
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Input interpretation:

1

1

= 15
L (-5 45 J=VS a["| 1638280870 70056656 7723945882701 2056245 798314722584
32 107429

Open code

Enlarge Data Customize A Interactive

Result:
More digits

0.618033988749804848204586834365638117720309179805762862135...

0.61803398...
Series representations:
More
1
1
T 15
1 = {_1"' . "] 12 @ 79
i [32 |:—1+'.-' 5 ] +3 e -— 07420

lll|,-"ll [[1;ll [1.538E898?9?D955555??23945332?D12':'55245'?98314?22534':“:“30 ®
—5 I '1.!'2 5
10-?429+5f'”5 e 1Zk=l:|4_k{k]] i
1 e b D
= epgfa N g | [rags
32[ W [k]]]] [”]
k=0

Open code

Enlarge Data Customize A Interactive
1
1
= &
1 e {_1"' : "] 9 o 79
q [32 |:—1+'.-' 5 ] +3 ¢ f— L7429

lf"'l lf"'l 1.63828987970056656772394588270120562457983147225840000 x

7420 5 5 | [_i}k [_é}k
107 +5exp—nﬁ ET +
5
1 [_ﬂk{_%}k

e -1+\I’Ii L4l ) 2k I~ y5)
2 k=0

5

3 k!
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Open code

| N =il 1~ 1
| — E
\ [L':—lw 545 ]

\,l. | 22

1;. 1;. 1.63828987970056656772394588270120562457983147225840000 x

80 [+] =30, 2 2 2 77
i 2
107429

oa _ 1 : 5
] [L}ﬂl RES;:—%H 45 r[-E - s}rm]

17745 EXp|- — -
32V
] ) 1 ] 5
. _Res .4:‘r[———s (s
1 L_.':EI 5:—%-” 2 j (5}
— [-1+ e ~{(1¢5)
32 2y
niy. . : i
iz the binomial coefficient
o 'm!
° n! is the factorial function
e laipisthe Pochhammer symbal (rising factorial)
° r{x) is the gamma function
Res fis a complex residue
Y :_;[]
L] More information
Enlarge Data Customize A Interactive

The result 0.61803398... is practically equal to the value of eigenvalue v, that is
0.6181 or 0.618, practically equals to the reciprocal of the golden ratio.
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Conclusion

Translating the formula from the cosmological point of view, the two infinitesimal
values with exponents -7427 and -7428 could represent the slightest ripples of the so-
called supersymmetric vacuum which, therefore, like any vacuum, is not really
"empty". The golden ratio represents then the very first symmetry break, even before

the Big Bang, from which it emerged and was formalized the infinite-dimensional
Hilbert space that is of a fractal nature, as is the golden ratio whose value is also a
Hausdorff dimension. So ¢ represents the thought-information that becomes a
creative act and from which the formal phase begins with the infinite representations
of the absolute reality that corresponds to the two infinitesimal values mentioned
above.

From the picture we can see the Hilbert space, (in green) represented by an infinite-
dimensional torus on which lie infinity open strings, the infinite 1-branes from whose
collision of a pair of them, emerges a multiverse-brane as ours that contains an
immeasurable but finite number of bubbles, which probably coincides with the size
number of the Monster Group 8.1 * 10> which, in turn, is related to Ramanaujan's
mathematics through the j-invariants of the Monstrous Moonshine.
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