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Abstract

In this paper we have described and analyzed some Ramanujan’s Approximations to
w. Furthermore, we have obtained various mathematical connections with ¢, {(2),
and several parameters of Particle Physics.
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1 Z (4n)‘ 26390n + 1103
7 9801

(n')4 396*"

https://twitter.com/winkjs org/status/973840788902866944

sqrt8/9801 sum((4n)!)/((n!) )*(((26390n+1103)))/(((396)(4n))), n = 0..infinity

Input interpretation:

V8 = 26 390n+ 1103

Z (4 nj!
9801 = m* 396+"

n!is the factorial function

Result:
1
-~ = 0.31831

I

0.31831

142((((sqrt8/9801 sum((4n)!)/((n!) 4)*(((26390n+1103)))/(((396)"(4n))), n =
0..infinity))))-18/10"3

Input interpretation:

V8 X (4n) 26390n+1103 18
1+2 24 4 4 TSian
9801 = (nYy 395%" 10

n! is the factorial function



Result:

491 2
_9 +— = 1.61862
500 &«

1.61862

Alternate form:
1000 +491

5007

From which:

[(((2(1/8%sqrt(x))/9801 sum((4n)!)/((n))4)*(((26390*n+1103)))/(((396)(4n))), n =
0..infinity))))]=1/Pi

Input interpretation:

1
3 VX « g ny! 26390n+1103 1
9801 2 (nny* 306%™ o

n=0

n! is the factorial function

Result:
vV 1
8v2 o
Plot:
0.35 | e
n.:jng 5 f__.f'
I e
0,25} ﬁ,__.-
n.zné
n.lné
n.mé
0.05 = _
[ o

50 100 150

Alternate form assuming x is positive:
'qll 2 "qll x =16



Solution:

128

[((((sqrt(sqrt(x/27))/9801 sum((4n)!)/((n!)*4)*(((26390*n+1103)))/(((396) (4n))), n =
0..infinity))))]=1/Pi

Input interpretation:

| o]
VY27 = @ann 26390n+1103 1
0801 = it 3064 o

n!is the factorial function

Result:
Vx 1
Fi3

22 33,

Plot:

0.30 | —
0.25¢]

0.20 | 4

_:.__3'_:54..

£ =
500 1000 1500 2000

Alternate form assuming x is positive:
v2V3Vx =12



Solution:
x = 1728

1728

[((((((sart(sqrt((x"15)/27))))/9801

sum((4n)!)/((n!Y*4)*(((26390*n+1103)))/(((396)*(4n))), n = 0..infinity))))]=1/Pi

Input interpretation:
[ —

|
| |x]5

"‘J \II 27 > odny 263900n+1103 1
0801 o nt?t 3064 o

Result:
Y5 1
=

242 334,

Alternate form assuming x is real:
— ar— 4f -2
v2V3vx® =12

Alternate form assuming x is positive:

V2 Y3 x* 12

Solutions:

s _15‘;'__3 52/5
x=27%%3

¥ o 95 *5,"?
x=-(1 253

x=(-1¥ 2453 3

x=(-1¥* {II 6 [—1 i '-.,"'E]

x =—(-1)*" "—:/I 5[—1—1\5]

n! is the factorial function



x = (-1 {{Iﬁ[—l—zﬁ]
—
x:—\EX—_ﬁ{I—l+1\G

—

e= oo

Real solution:

x = 225 {(’E

Complex solutions:
x=27%3

xm 203

x = (~1yH5 925 '5{/;

-
x=-{15+5,ﬁ

Solutions:
x~-1.32082 - 0.966173

x = 0.507947 + 1.5633

x = 1.64375

x = 0.507947 - 1.5633;
x=-1.32982 + 0.966173
x=-1.60783-0.341755:
x = 150164 - 0.668574
x =~ 1.09988 + 1.22155
x=-0.171819 - 1.63475 ;
x=-0.821876 + 1.42353 ;
x = -0.821876 - 1.42353;
x = 150164 + 0.668574 ;



x=-0.171819 + 1.63475
x = 1.09988 — 1.22155
x=-1.60783 +0.341755;

Real solution:
x = 1.6438

1.6438

Now, we have that:

1 o= 20\ 42n+5
. ZD n ] 212n+4

We have performed the following calculation:

((CG*17YT(((-p(12, 6)"3 [((42%6+5))/((27(12%6+4)))]-p(14, 7)"3
[((42*7+5)(2 (A2*T+H))] - p(16, 8)"3 [(42*8+5))((2"(12*8+4)))])))))

Input:
[—%[3 1?1}
121 ¢ 42.6+5 141 ¥ 42:7+5 161 ¥ 42:8+5
ﬁ[uz-ﬁuJ 912644 _[u4-?u] 12:7+4 _[uﬁ—ﬂu] 12 8+4 ]

n! is the factorial function

Exact result:
23005837 177800 922751625

75557863725914 323419136

Decimal approximation:
0.317582260727297314190176661265858307908738211722265987191...

0.3175822607...



Alternative representations:

! 141
1 [‘—12 63,} (42 - 6 +5) [<—14 _w} (42 7 +5) [IHI} (42 . 8 +5) N
71 912 64d - 912 - 7+4 B 912 844 e =
r<13: 2 riis)y3 0173
51 25?{ 299{ ri8) Si { re)
7 o6 ges S
1 [‘12 63,} 42 6 +5) [1“'} (42 7 +5) {IHI} (42 - 8 +5)
71 212 644 - 12 744 B 212 844 ATy -
111 - 1213 131 14143 15! < 16! 43
51 25?[ S1 - Bl } 299[ Bl TN } 341[ 78N }
7| 276 288 - o100
120 43 14! 3
[ () 424645 (Z2)@2:7+5 (2% ) 42845 .
7| 912 644 - 212 7+4 B 912 844 H =
13,0013 r15,0013 r17.01 3
E1l 25?{ r{7,0) 299 [ (8,00 ai [ M) }
A B 276 B 288 - 2100



Series representation:

[[“213!6]!}3[42 B::) [ﬁ}gmg k) Llé—i;!}g (42 8“5}]
B B = (~(3%x17)) =

1

7 212 644 012 744 912 844
\ 3
® 7 —ngl N1 + ng)
51[4311744512 [}‘ il okl
ki
=0

© @ o 1 s ¥ (& 12 -ngf M 4 ngy T
3 T 2. Y >

=0 =
- 3 i) 3
@ 6 —ng) I +ng) [:’ 8 - gl )1 + n.;.]-]

1224704 LZ‘ =

L &

=0 =
X (14 — n.;.\\JLC rf-H[l + Mg ’ _— sl | 7 n.;.}k r’-k?[l +ng}) :
2 ki +341\), ki
-0 ; -0 ;
& (7-no) Tl +no) | (& 16 -no)* I +no) )))
EJ ke EL k! /
=0 =0
k) 3
@ (6 —ngl T(1 +n
[a 873554 201597 605 810 476 022437 632 [}. o = izl
] =D 3 -
% 7 gl TN 40 T (& (B = gl 1)1 4 np)
b3 i 2 T
=0 =
for ((mg = 0 or Zyand n 6 and n 7 and m 8 and

12 and m 14 and m 16

(G 17)/7(((-p(12, 6)"3 [((42%6+5))/((27(12%6+4)))]-p(14, 7)"3
[((42*7+5)(2"(A2*T+4H)))] - p(16, 8)"3 [((42*8+5))/((27(12*8+4H))]))))))))

Input:
1

[__1[3 17)! _[ 131 13 42645 _[ 14! 43 420745 _[ 16! }3 42845
7 j 112—&:!j pl2-6+4 ¢14-?;!, 212744 7 | qa_gy 212844

n!is the factorial function

Exact result:
75557863725914 323419136

23995837 177800 922751625




Decimal approximation:
3.148790482534802602339462206749581465833907402874323394049...

3.14879048... =

Mixed fraction:
3570352192511555164261

230905837177800022751625

Alternative representations:

1
121 43 14! 3 16! 13 =
L2V 42 645 42 . 745) 42 845
1 (Toey) @276 (gay] @278 (gg gy @2 8+5) e
|77 oz e s J12 - 744 = S12 844 (=l N
1
a raz) [({15)\3 ra7)3
257 200 341
51 ': rﬁ':1 () ] |'re) )
7 576 - 588 T 5l
1
42 645 42 . 745) 42 845
& I:<12-61'1 A ':114 ?1'1 i Llﬁ s:u] I 317
|77 oz e s J12 - 744 = S12 844 (=l N
1
a r12.0)3 [(15.0)3 {7003
257 200 241
51 ': 7,0 ] I: 8,00 ll r-:';'.EIJ]
7 576 - 288 - 5100
1
|: 1 42 - B45) |: L1342 745) { ] {42 - 845) -
1 -:12—61' <14 ) ' 16 m 3.17
7|77 g1z Bes 2 J12 - 744 = J12 844 (=t 1
1
i :1:]2 1115, 11],5
51 11115. {-:11 { 'ililg
7 |7 2 T 5100

10



Series representation:

1
12! 13 14! |3 16! 3 2
y _I{l:—lz_m!:l {42 6+5:_ (Fac7y) @27 743) _{.;1-5_3;!] {42 - 845) ;o
- J12 644 12 - 744 J12 844 h

@ 6 —ng) Il +ng) |’
[88?35542()159?5(35 810476 922437632 LZ o) + 1)

k!
=0
. 3
i[?—nu}k i + no) i[ﬂ_nu}k %1 + ng) /
k! ket /
= =0
. 5 3
51[4311744512 & (7 -ngl M1+ ng) | (& 8- no)* 11 +np)
T L
=0 ; -0
&, (12 - ng) 11 + ng)
2 k! +
=0
d 1k 3
S 6= T+ o) | (& @ o) 11 + o)
1224704 [EG - é o
o 14-nof T +no) ’ 341 &, (6 - o)l (1 +ng) E
é k! ’ é k!
& 7 =m0 P+ ng) V(& (16 —no) 11 +np) |’
ZJ:. k! é k!
for((my =0orm ¢ Zyandm = 6 andmy - 7and my — 8 and
12 and ng - 14 and my - 16

Now, from Ramanujan, we know this approximation to :

w§768\2— 24+Al24+4|24+ 2+\/2+\/2+\,’2+\/2+1

~ 3.141590463236763.

768sqrt(2-sqrt(2+sqrt(2+sqrt(2+sqrt(2-+sqrt(2+sqrt(2+sqrt(2+sqrt(2+1)))))))))

Input:

?581\2— 24,02+, 02442+ 2+\/2+ 2+42+1

11



Exact result:

?68\2—\;2+1ﬁ2+\{2+\2+-‘112+\q||2+\/2+wf?

Decimal approximation:
3.141590463228050095738458505930951723554282308675797050065...

3.141590463228050009...... =n

From which, we obtain:

(x-7)sqrt(2-sqrt(2+sqrt(2+sqrt(2+sqrt(2+sqrt(2+sqrt(2+sqrt(2+sqrt(2+1))))))))) = Pi

Input:
|I N
=12 |2+ 128 T3] 23] Tayf 260f 24 241 =
R e o ok o B

Exact result:

I PR

\152-‘1'_2+\i2+\12+\§2+,¥2+ﬂ|2+\fz+ﬁ o

Solution:
X = ??5

775 result practically equal to the rest mass of Charged rho meson 775.11
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((x-(10"3)+34+5))sqrt(2-
sqrt(2+sqrt(2+sqrt(2+sqrt(2+sqrt(2+sqrt(2+sqrt(2-+sqrt(2+1))))))))) = Pi

Input:
f T —
A5 + = t4] £ t+4] £+ + AT + + =
(x-10% + 34 5}\:2 ‘12 ,‘12 "12 \2 \\2 | 2 \Iz V2+1

Exact result:

| ' -
G Y B R O B R 5 R B MY TN VT (x-961)=nx
R G e B R R
Solution:
X = 1729

1729

and:

(((((768*5sqrt30)/(P172))))-(1073)+34+5)sqrt(2-
sqrt(2+sqrt(2+sqrt(2+sqrt(2+sqrt(2+sqrt(2-+sqrt(2+sqrt(2+1))))))))) — Pi

Input:
768 5+ 30 ;
—= 10" +34 +5

.“2—‘\;2+\_2+\‘:2+1‘12+¥2+\J2+\/2+m -

13



Exact result:

e

Decimal approximation:
1.644507823976448432899606375852148231569257628478985413172. ..

1.64459782397...

Property:

a-las 2+ 2+ 2+J2+J2+ 2443 [

JT|_2

e

is a transcendental number

Alternate forms:

2|29 |24 29 2+J2+_\!2+,,I2+ﬁ [-951+

-961

3840

2- 12+, 2+4 2+ 2+J2+

"I|2+

dald &

3840+ 30

= 951]—fr

38404/ 30
2

30

[

2—,12+4]2+ E+J2+

\q2+

2V 2443

14

i



Fal =

3840

061

{

30|2- |2+ 2+J2+J2+J2+J2+42+J3 :

2_ |2+ 2+J2+J2+J2+J2+J2+J3 2. .3

15




Series representations:
768 (5v 30

~10° +34+5
: ]

2— |12+ |2+ ]2+4]2+ 2+\]2+ 2+4/ 241 - =

e

kg | 1
}1'3+9I51;r21,|z|:| _[_1}k (——]
kﬂk! 2 M

Ho|

g b |2 kg 2 2+J2+,,12+ﬁ gl et

Ky = 1 1 1
3840Yz ), Y -1fi [——J [——J (30 - zg 1
kqtky! 2 hy V2 ey
k]_:ﬂkz:ﬂ
f ka

2- 12+ |2+ |2+4]2+ 2+-,12+ 2+£ - =g

ey ko | . . .
B 1720 for (not (zpeR and —m= zg = 0)

16



768(5V30) .
—— 10" +34+5
)TZ
2- 12+ |2+ |2+ 2+J2+ 244 2+y 2+1 -
A
1 3 2
T=-—|n +961x
)TZ
arg|2-x—,| 2+, 2+ 2+J2+ 2+y 24V 24V3
EX
pl}T 2,1-
L] 1
Vx Y erfct(-3)
k=0 k
k
2-x- |2+ |2+ 244244 244/ 244/ 2443 =
argi30 —
3840 exp(r x [MJ]
2n
arg|2-x—,| 2+, 2+4 24\ 2+ 2+ 24V 2443
EX
pl}T 2,1-
2 o 1 ke Ly kg [ 1 1
\/; ——— (=112 (80 -x)1 x! 2(-—} (-—J
kéokg‘okl!kz! 20\ 2y
2
2-x- |2+ 2+\2+ 2+ 2+,{2+,|'2+\E
for R and 0

1/




768(5v30) _ .
——— =107 +34+5
}1_2
2- {2+ 12+ |2+ 2+4/2+4/2+ 2+1J2+1 - =
U2 (arg|2- | 24, | 244 249 2+\‘|2+'\||2+'\| 242 ] J.l'aisz
1
-—|a% + 96147 [—]
n 2o
I
12412 |arg|2= (24 | 244) 2+ 2+\|2+\‘ 244 2443 ~I ,l'fisz
I O W |
. 5 L)
k:ok! 2 5
3
2— 12+ |24 |2+4|2+ 2+1’2+1||2+\f'§ —Zp zak—
-
| "
V2 |ang{30-zn W2 mi[+1/2 larg|2- | 24 | 244 24 2+\'I 24y 24¥ 243 ~Zpn .l"lizn:l
1
3840 [—]
2p

—_—

| |'
!
141/2 |argl30-zg W2 m)]+1/2 |arg|2- (24 | 244| 24 2"'\"2”4 24V 2443 -z |12

zo

k1+k2 =
-1 - (30 — 51
klz=0k§0 k1|k2 2 k 2 ko

ko

2—- 12+ |2+ 2+4]2+ 2+\’2+\|'2+y"€ ] z&kl_b

18




Now, from Ramanujan expression concerning wt, we have that:

4 i (=1 (1123 + 21460 n) 2 n - D! @ n - 11!
r & 88221+l 327 (1)}

we obtain:

Sum [(((-1)"n (1123+21460n)(2n-1)!! (4n-1)!1)) / (((882"(2n+1) 32”n (n!)"3)))], n =
0..infinity

Infinite sum:
i (-1 (21460n+ 1123 (2n- 1))@ n- 11

= 8822J!+1 32:1 [HHE
5 3 7, . 1
1123 [} 13, 1 ]_53553F2[;=5=Z=2=2='???924P
ge2 ¥l o' 4 777094 1829677 248

n!!is the double factorial function

n! is the factorial function

pFglal, .., ap; b1, ..., i'x_i; z) iz the generalized hypergeometric function

Decimal approximation:
1.273239544735162686151070106980114896275677165923651589981...

1.27323954473 ...

Alternate forms:

2329523(:'?2 3-F2 [i; %: 3; l:l l; _???224}_5365 3'F2 [EJ 33 E; 2:' 2; _???11:024}
1829677248

19



2246V 2 K[—l —44] \/2{_1+ m]]z
2 882

441{/ 155584‘9+ 145 v/ 37 2

TTTO24 441
7318708002 \/ 2 K[—l _441 \/2[_1+ 145««?]]2
1 37 2 582
1829677 248 +
14 </155534.D+ 14537 2
L= L 441

szwa%ﬁx[ 441\1 14”3?]]2

Ba2

4/ 1555840 145+ 37
TITO24 441

1291D2D2661888\/ ?[M_l] K[é—Ml\/z[_1+145“'ﬁ]]z

B8z gg2

+

145 4| 1555849 _ 145437 2
TTTO24 441

14637417984 | 18Y37 _y K[_l _441\/2[_1+ 145 fﬁ]]z
88z 2 gE2

il 1555840 . 145 V37

TTTe24 441
| — |
1 (145 V37 1 145 V37
25 820405 323 776 J— SO ey s mam ’2 i
37| 882 882
e | 145 V37 v’ Iy ’ 1555849 145v37
Elg- / 777924 441 |
145V37 145 37
29274835 968 L, SRR
882
|
1 145v37 ||| ;| | 1555849 14537
El--441 [2|-1+ —— f + o
2 \ 882 \ 777924 441

20



Series representations:

53553:*"2[3, ; E; 2,2 - ——|

1123 (1 13 1 J e
882 ~ S \4' 274’ 7 T 777924 1829 677248
w sog T 1. B
3 [23295230?2 4F3[1, ==, = 1-k,1,1; z.j]-
441829677248 k! 2% 8
4 3 7
5365 4F3[1, 1ok 2,3 z.j]]
1
(— —z.;.r(z.jk for (not (zgeR and 1=
777024
5 3 7, . 1
1123 [1 13 1 J_SB&SEFE[Z’5’3’2’2’_???924}
882 ° 14’274’ 7 7 777924 1829 677248
~1-zk (1} (1} (3
« (1123 (-1)* 882 [4}k[2}k[4}k_
= k(1))
k a-5-4k -3k 32k 5 3 T
5365 (-1)° 3 a4 L (Sl o)
k' (2
5 3 7, . 1
1123 [1 1 3 s 2 1 J 53553F2[Z’5’3’2’2’_???924}
882 © 14’274’ 77 777924 1829677248 -
- | 777924° Tis) [T _q Ti-s+ap)
2329617 707 ([12_, T(by)) £ Reseej et
1829677248 [ [, rap)
5 3 7, . 1
1123 [l l E 1 1 ] 53553}?2[:1’5’3’2’ 2’_?:-'?924}
882 > 2la’2° 4’ 7 Ty77924 1829 677248
N 1 7y (1 1 3
z 1164811535 ( ] (—]r[—u{]r(— +kJr(— +k]
e 777924 4) \4) la 2 4
1 3 1y (3y (5
3F2( k, — +k, — +k; 1+k, 1 +k; x‘]—SBﬁSF(—] [ ]r[—m]
4" "4 4 4

7 "3 5 f
F[—+k]r[—+k]gF2[ G TR ) —+k 2+k, 2 +k; x
2 4 2 4 f

prasmize {37 o

21



and

4/ (((sum [((-1)*n ((1123+21460n)(2n-1)!! (4n-1)!1)) / (((882°(2n+1) 32°n (n!)*3)))],

n = (..infinity)))

Input interpretation:

4
i -1 1123 + 21460 (2n- 1 idn- 1)1
oo 8822 n+1 321] [n!}B
n!!is the double factorial function
n!is the factorial function
Result:
4
= 3.1415
53653Fg (*,2 222, —1—) ’
1123 11 3, ; 1 4'2'4 FTTE24 1
3'F2 [ 3 3 3 1:! 1: = }_
882 4° 27 4 TT7O24 1820677248
pFglal, .., ap; b1, ..., i'xj; z) iz the generalized hypergeometric function
3.14159~=n
Alternate forms:
7318708 992
1 1 3. ; 3 3 7. .1
2329623072 3F; [4 i B 7??924} 5365 3 F> [4 R e
7318708902
B 5§ 4 Fogon T8 dged A
5365 3F2 [4 e ?77924} 2329623 072 3F> [4 s lilimer]

22



BR2

va 145437
x2245 EK[ 441\j [ ]]Z

4,." ll _
441::‘ 1555840 , 145437 2
TTTO24 441
e —
2 1_ % 145 437
i ?318?&8992‘} = K[z 441\/2[ 14 18V57 ]]z
1820 677248 e o
’ 145 \I 1555 840 | 145 Va7
TITO24 441

829?855»"5;{[ 441“ [ 145\;3?]]2

aaz

4\/155584@' i 1454 37 }1'2

TITO24 441

| = f P
1291020266188 | - [M -1] K[—l —441 \[2[_1+ 12/37) ]Z

+

145 4| 1555840 145 37
TTTO24 441

14637417984 .| 15Y37 [ 441\1 [ 1451\-'3'?]]2
BE2 Bg2

II ——
4f 1555840 14537
TTTOZ4 441

1 (145437 1
25 B20405323778 | — | ——— -1| K| - -
\ 37 )

882
145 +/37 1 145 37 /
441 (2 1+ — | |E|==-441 [2]-1+ —— |||/
\ 882 2 \ 882 /
|
| 1555849 14537
145 4| + =1
\ 777924 441
[ 145437 1 145 /37
20274835968, ———— -1 K|=- -441 ’2 1y —
\ 882 2 \ 882
|
1 14537 /| ] 1555849 145437 ,
E| = -441 {2 1+ —— |||/ |2 + T
2 \ 882 \ 777924 441

23



(((sum [((-D)™n ((1123+21460n)(2n-1)!! (4n-1)!1)) / (((882*(2n+1) 32”n (n!)"3)))], n
= 0..infinity)))"2

Input interpretation:
& (-1 (1123 +21460 ) (2n - 1) (4 n - 1}!!}]2

[‘IZ:AD 882211+1 3211 [n!}E

n!!is the double factorial function

n! is the factorial function

Result:
5 3 7, . 1 2
1123 ng[l 13 .. 1 ]_5355314"2[;, S
882 47247 7 777924 1820677248
1.62114
pFglal, ..., ap; b1, .., i')lj; zi iz the generalized hypergeometric function

1.62114 = golden ratio = 1.61803398...

Alternate forms:

1 1 3, 5 3 7, -
[2329&23[}?2 aF [4’ 2’ 4 L L ?7?924} 53653F2 [4 27 4° 2 ?':-'?924”
3347718831848 853504

1261129 5F; [:i zl’ f; Ll oo
777924 B
6024895:F; (1,5, 351, 1; - JaF2 (2,2, 2; 2,2, - ——|
4’3" 4" " gy7ozs 4’ 3’ 4" """ Fy7e3s

BO6BB7 660 368

2
28783225 3F; [E, ﬁ: E; 2,2; - ???1;24}

3347718831848 853504

24



1
2 g8z

22455;{[ _ a4 \rrg[_l_'_ 145 fﬁ]]z

|
441 4f 1555842 | 14537 2
777924 a41

I ——
= 1 145 37
7318708992 K[Z 441 \/2[_1+ - ]]Z

1
1829 677248

+

ll p—
145 4/ 1555849 145 /37
777024 441

829?85551{[ _441\/2[_“ 145 wﬁ]]z

1
2 ge2

+

dlssmw + 1a5V37 2

TTTO24 441

ll T ——
12910202661888 \( — [M_l] K[_l _441 \/2[_1+ 145 m-)]z
37 882 2 gez

II p—
145 4 1555842 | 1454 37 2
77024 41

+

14637417984 | 18Y37 _4 K[_l 441 \/2[_1+ 145 vﬁ]]z
882 2 882

4f 1555840 145 V37
TTTO24 441

|
1 (145437
25 820405323776 J BB M
\ 37

882

|
1 145 v/ 37
K| = —441 (2 I s
2 \ 882

1 | 14537 \ ||
E 5—441_‘1(2[—1+—]

882

|
as 4| 1555849 145V37
\ 777924 © 441

I—
’145~.f3? 1 / 14537
———— _1K|--441 [2]-1+ ————
\ 882 2 882

29274 835968

|

1 145v37 \ || ;
E| - - 441 ’2-1+— /
2 \ 882 /

/ 1555849 145437 ,

A ki

\ 777924 T 441
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From the principal expression, we obtain also:

29+7+1073*(((1+1/2 Sum [(((-1)"n (1123+21460n)(2n-1)!! (4n-1)!1))/

(((8827(2n+1) 327n (n!)*3)))], n = 0..infinity)))

Input interpretation:

20+7+10% 1+ 1 i (-1" (1123 + 21460 n) (2 n - 1)1 {4 n - 1)1
2

n!!is the double factorial function

n! is the factorial function

ez EEEEJHI 3211 [n!}B
Result:
5 3 7. : 1
1000/ 1 (1123 2(5 I8y 1 ]_53553&[;,5,; R e— .
2| 882 - b R i T 1829677248
1]+ 36 = 1672.62
pFglal, ..., ap; b1, ..,

ba; ziis the generalized hypergeometric function

1672.62 result practically equal to the rest mass of Omega baryon 1672.45

Alternate forms:

5 3 7T, 1
280750 2(5 L gL 1 J_ﬁ?mszng[;,E,—,2,2,—???924}”&35
441 42’4 77 777924 457419312
1% @ 1
U < O [2912(]2884()()!3 a3 [—, < S [ ol J-
457419312 4’2’4 777924

5 3 7
670625 5 F; [;, =

iod) e ]+4?3 samwzaz}
2’ 4 777924

11 3 |
. R [291202884DDD +F2 [—, L S ol ]-
457419312 g, a2 777924
3?[13 125 5F; [—, L oih e ]- 12 807 740 ?35}]
424 777924
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89-+3+1073*(((1+1/2 Sum [(((-1)"n (1123+21460n)(2n-1)! (4n-1)!1)) /
(((8827(2n+1) 32”n (n!)*3)))], n = 0..infinity)))

Input interpretation:

1.2 =1 1123 +21460 (2 n- 1) dn- 11
89+3+10° 142 ) i s

2 8822JI+1 32.1: [H”g

n=0
n!!is the double factorial function
n! is the factorial function
Result:
5 3 7. ] 1
1000 |1 [1123 z(i 5 PN ]_53553&[;,5,;,2,2,-???924}
2| 882 4° 274" 777 777G24 1820677248

l]+ 02 = 1728.62

pFglal, ..., ap; b1, .., h-._i; zi iz the generalized hypergeometric function

1728.62
Alternate forms:

T
280750 _ (1 1 3 1 6706255F; (3, 2, 32,2 - —)

441 4" 2 4 777924 457419312
1 3 1

—[291202334&&& +F> [—, = B J-
457419312 4" 2 4 T77924

5 3 7
670625 3Fs [E’ =

ol G ]+499501888?G4]
2’ 3 777924
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W
22455;{[ ~a41 |2 (-1 145«37]]2

882 1

T 5365
1829677248

1
10001 -
2

441 4f 1555849 14537
777924 441

ll_ ——
?318?08992\15 K[_l_441 2{_1+145”?J]2
a7 2 882

145 4 1555842 145 v 37
TTTS24 441

f—
829?8555;([ 441\1 [ 1458:23?}]2

+

#1555849 + 145+ 27 2

777024 441
1 (145437
12910202 661 888 |' il Sk
\ 37( 882
1 145437 /
K| = 441 ’2 7 P s ,
2 \ 882 /
1555849 145437
145 4’ ;'rz =+

\ 777924 T 441

f—
14637417984 ,[ 1837 K[ 441\1 [ 145v37}]z
LLE: 882

ll —
# 1555842 | 145437 2

77TO24 441
|| 145 V37 J 7
25 820405 323776 |— 1
\ 37 882
1 | 145 v"_
K| = -441 ’2 =
# \
1 [ 145 V37 v" ]
E[- -441 }
2
’ 1555 849 1451.r—
145 4 + -|29274835 968
\ 777924
—_—
|| 145 /37 1 ; [ 14537
S p 1 [ [ C it Sl
882 \I
1 / 14537
E[--441 [2[-1+
2 \ 882

|| 1555849 145vV37
+ |||+ 1]+92
777924 441

28



(((89+3+1073*(((1+1/2 Sum [(((-1)"n (1123+21460n)(2n-1)!! (4n-1)!1)) /
(((882°(2n+1) 32”n (n!)*3)))], n = 0..infinity))))))*1/15

Input interpretation:

1 2 =1" 1123 +21460m2n-L)Midn - 11
1+ - Z‘

|
15 89 + 3 + 10°
\'J( +J+ [ 2 o 88221:+1 3212 [ﬂ!}g

n!!is the double factorial function

n! is the factorial function

Result:
1{1123 11 3 1 53655F, (2, 7, 7322 ————)
1000 | = ng[—,—,—; i J- 924 ” |,
2| BE2 4" 2 4 7770924 1820677248
1] - 92] ™i1;15) = 1.64379
pFglal, .., ap; b1, ..., i'x_i; z) iz the generalized hypergeometric function
1.64379

Alternate forms:

280 750 11 3 1
32[—,—,—;1,1;- ]-
441 4’2’ 4 777924
6706253F (2,2, 1, 2,2, - ——)
& 2 777923 0 L1092 | (1/15)
457419312
1.5 3 1
_— [[2912(]2884!3!3!3 . [—, -l [ J-
94/15 ,f,@ 72/5 47 27 4 7I7024
7

5 3
670625 3F; [1’ =

Lo g }+4995D1888?D4}"[1;‘1S}J
2" 4 777924
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1 282 1
1000 5 B —_—

1820677248
441 \Ilssssw 145437 2

TTTO24 441

2246 V2 K[ 441 \(W]E

g8z

|'—
?313'?()8992\]— K[ 441\1 [ 145»43?]]2

+

145 4 1555842 145437
TTTO24 441

329?855»6;([1 _ 441 2[_1+ 145 vﬁ]Jz
2 882

+

ll ——
4\( 1555849 145437
TTTO24 441

1
12910202661 888 ’
\ 37

/ 145v37 \| |
- B 5 e i L) |l
882 /

145 v'37 .
882

{ 1555849 145437

+ 7 |+|14637417 984
777924 441

— == —
’ 145 /37 1 / 145 v 37 ;
o i S N7 (O 1 ) B, Pt | Y

882 /

V882 7 \

’ 1555840 145v37
i+ T s
\ 777924 441

1 (14537
25820405 323776 ’ [——I]K

1 || [ 145F
=441 |2
2 \

—-441 (2

422
=)

{ 1555 849 145»;“ 7
777924

= [29 274835 968

145 /37
—— =1 K|z =1 |2 ot

Y 882 \

;
|'[1w1

145~.f_]

—441 (2
882

\ /

’ 1555849 145v37 ~
+ ~l|[+1]+92|~ /15
\ 777924 441
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(2145 1/1073+(((89+3+1073*(((1+1/2 Sum [(((-1)"n (1123+21460n)(2n-1)!! (4n-
1ID) / (((882°(2n+1) 32%n (n!)Y*3)))], n = 0..infinity))))))*1/15

Input interpretation:

1
(21 +5)« — +
10°
'lsg e 1 i (1" (11123 + 21460 ) (2n -1y Edn -1
15 +3+ + =
\1‘ 2 e 8822.!:+1 32.!: [ﬂ!}3
n!!is the double factorial function
n! is the factorial function
Result:
5 3 7. A
wooo | (1122 .5, [l L PO J- 53653F, (3,2, 2522 - ——) .
2| 882 472747 77 777924 1829677248
1[+92|™(1/15 e 1.61779
[ ) =i——=rasily
7 500
pFglal, ..., ap; b1, ..., hl_ﬁ zi iz the generalized hypergeometric function
1.61779

Alternate forms:

280 750 11 3 1
32[_1_1_;111;_ ]_
441 A g 777924
670625 F, (2, 2, 23,2002 s
riE ???*"24}+1092 ~(1/15) - —
457419312 500
1
10500 D1
[250 b Eo e VS RN e [291202884000 3F2[—,—,—;1, s J-5?0525
& i 4' 2" 4 777924
=, 2,52, - ] 4995&1333?94]"[1 15}—2?3]
A 2[4 2" 2 777924)" ¢

1
500 - 2415 {3 725

s | 5 3
(500 (291202834(3(1(3 3 F; [—, N ]-5?1:1 625 5 F- [—, Sl
4% 3% 777924 42’ 4

}+499 501888 ?.:.4]’* (1/15)-13 2% 3 ?2-'5]

7

777924

31



107°2(((Sum [(((-1)*n (1123+21460n)(2n-1)!1 (4n-1)11)) / (((882°(2n+1) 32%n
(n!)"3)))], n = 0..infinity)))-2

Input interpretation:
(-1)" (1123 + 21460 n)(2 n - 1)1 (4 n- 1)1

10° =
HZ_AD 8822 n+l 32!1 [ﬂ‘}
n!!is the double factorial function
n!is the factorial function
Result:
5 3 7, 3 1
1123 11 3 1 53653F2(2,%, 52,2 - ——])
100 Fa(3. 5,711 L - |- s N
882 4" 2 4 77024 1820677248
125.324
pFglal, .., ap; b1, ..., i'x_i; z) iz the generalized hypergeometric function
125.324

Alternate forms:
3 3 ¥ : 1
56150 (1 - R | J_1341253F2[;=5=;= 2~ o)

2_:_1_;1:1:_ _2
441 4’2’ 4 777924 457419312
11 3 1

—[582405?68!3!3 ng[ L 1 ]-
457419312 4’2’ 4 777924

5 3 7

13412531:2[—,—,—;2, v J 914838524]
4% 2" 4 777924
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2246V 2 K[_l _44] \/2{_:“ 145 v?]]z
2 g8z

100 ~
441 4 1555849 _ 145 V37 s
TTTOZ4 441
7318708992 [ < K[l_441\/2[_1+145wﬁ]]z
1 a7 ! 882
o +
1820677248 —
145#1555349+ 145v37 2
TTT 924 441

1
2 gz

2
829?856\:‘?;{[ _4_41\/2[_1+ 1451.-'3?]}

+

4f 1555840 145 V37
TITO24 441

2
12910 EDEEﬁISSSJi [M - 1] K[l _441\/2[_1+ 145 3?]]
37 ga82 2 282

145</ 1555 842 145 V27 2

TTTO24 441

+

2
14637417984 | W5V37 _y K[l -441 \/2[_1+ 1ia, ]]
882 2 g8z

ll e
# 1555840 , 145437

TTTO24 441
|
[ 1 {145+37
25820405323 776 ‘ql | apg = 1
1 | 145 /37
K|= -441 fz T il
- \ 882
|
1 145 /37 /
E|- —441 ’2 i et
2 \ 882 /

|

f1555849 145 37

145 # 4 v
\ 777924 441

v |
145 /37 1 14537
——1K5-441‘J2 R i

\ 882 882

29274835 968

1 | 14537 /
E|= —441 ’2 B et L | | ¥
2 \ 882 /

|
| 1555849 145 NIT 5
\ 777924 T 41
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107°2(((Sum [(((-1)"n (1123+21460n)(2n-1)!! (4n-1)!1)) / (((882"(2n+1) 32”n
(n"3)))], n = 0..infinity)))+13-1/golden ratio

Input interpretation:

5 em (1" (1123 + 21460 n)(2n - 1M @dn - 11 1
10 2n+l n 3 HEd
neoi 8282 32" (nY i
n!!is the double factorial function
n!is the factorial function
# iz the golden ratio
Result:
5 3 7. 5 1
1123 11 3 1 53653F; (%, 5, 2122 - — ]
100 ==k (5,5, 5 L L - )-
882 4" 2" 4 777924 1820677248
1
- +13 = 139.706
&
pFglal, .., ap; b1, ..., i'x_i; z) iz the generalized hypergeometric function
139.706
Alternate forms:
56150 1 1 3 1
32(_1_1_;111;_ J_
441 4 2° 4 777924
5 3 7, T
1415l {2’ 2’4’ 24 ???924}_E +13
457419312 i
1 1 1 3 1
——(JI:[—SEE‘I-DS?EIEDD 3F2[—, = =21 1; = J+
457419312 ¢ 4" 27 4 777024

537
1341325 3F» (:1-, = ]—5946451 056}+45?419 312}

y s 2:l 2; I
2 4 TT7924

1
1 1 J_

53653F; (3, 3 122 ———]
* T 777924 ’

TTTO24
1829677 248
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(((Sum [(((-1)*n ((x+8-1/golden ratio)+21460n)(2n-1)!! (4n-1)!1)) / (((882"(2n+1)
32”n (n!)*3)))], n = 0..infinity))) = 1.273239544735162686151

Input interpretation:
w (1" (([x+8-1)+21460n)2n-1)1)@4n- 1

2‘ ¢ o ; = 1.273239544735162686151
= 8821+ . 32" (nYy

n!!is the double factorial function

n!is the factorial function

# iz the golden ratio

Result:
5 3 7. .
_E_ngz[l E g-l i 1 ]_53553F2[;,-,;,2,l ﬂWW4}
282 4° 274 77 F7FO24 1829677248
(3+4VE)sF2 (2, 2, 2: 1,1 - ——
t 2 9 777923 _ 1.273239544735162686151
441(1+v5)
pFglar, .., ap; b1, .. b‘j; ziis the generalized hypergeometric function
Plot:

1500 “2laea " 7g7anal |
1 8296772438

1000

=1500  -1000 - 500

o S L G s P,
--| | _3-‘4-.71_3.2.4-.-).4.1.1.--7-_"7-'-'_;4_

441 (1445

— 1.273239544735162686151

ra

Solution:
x = 1115.618033988749894848

1115.618033988749894848 result practically equal to the rest mass of Lambda
baryon 1115.683
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Now, we have also the following Ramanujan formula:

15§ (1Y (6m)! (13591409 + 545140134 )
- Z;} (n!)* 3 n)! (640320°)"*17
163-8-27-7-11:19.127 & 13591409 6m! (-1
640320°7 2(163.2-9-7-11-19-127+” @)l (1) 640320°"

1
n

=0

12 * sum (((-1)"n (6n)! (13591409+545140134n))) /(((n!))*3 (3n)!
(64032073)"(n+1/2))), n = 0..infinity

Input interpretation:

i (=1 (BN (13501400 + 545140 134

0 (n1)? (3 n)! (640320712
n!is the factorial function
Result: L. ,
(1 651969 144908 540 723 200 5 F, [E’ ;g bLi- EETET AT J-

73 11_2 9. D /
62’ 6’ 151931373056000 J//

[51 885171624116224000 4/ 10005 ] = 0.31831

30285563 3F; [

pFglal, .., ap; b1, ..., b‘j; z) iz the generalized hypergeometric function

031831 =1/mn

Alternate form:

R - ¢ e 1
AaGL=4y [E’ 2% g uh 1519313?3056000}

426 880 v 10005

30285563 3F (1,2, 22,2 - ————|
6727 &’ "7 151931373056000

51885171624116224000 v 10 005
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1/6*[1/(((12 * sum (((-1)*n (6n)! (13591409+545140134n))) /((n!)*3 (3n)!
(640320°3)(n+1/2))), n = 0..infinity)))]*2

Input interpretation:

1
6 “ =1 (6 m)'i13591409 + 545 140 134 n)
12 L
s (1 (3 n)! (640 320%"+1/2
n!is the factorial function
Result:

4489028449968 712332417573 157580308 430000 DDDJI,-"'I

i 5 1
1651969 144 908 540 723 200 5 F [— i 0 o O J-
[ AndaSk 216 276" " 151931373056000
7 3 11 2
~ 1.64493

Sheonen _-2 2._
§ 20 SR 1519313?3D55DDDD

30285563 3F; [

pFglal, ..., ap; b1, ..., th z1is the generalized hypergeometric function

1.64493 = {(2)

Alternate form:

4489028449968 712 332417573 157580 308 480000 DDDJI,-"'I

S ll_2 o5 1 J
6°2" 6" 7 7 151931373056000
1651969 144908540723 200

[30 285563 3F> [

F [1 1 5_l 1. 1 Dz
216" 276" 7 ' 151931373 056000

89-5+1073*1/6*[1/(((12 * sum (((-1)"n (6n)! (13591409+545140134n))) /(((n!)"3
(3n)! (64032073) (n+1/2))), n = 0..infinity)))]*2

Input interpretation:

1 1
89 _54+10% x =
°l12 i (1" (6 n)! (13591 409 + 545 140 134n)
n=0 [ﬂ!}3 (3 n)! [54':' 32[]3]J2+1.-'2

n!is the factorial function
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Result:
4489028449968 712 332417573 157580308 480000000000 ;‘i
[1 651969 144908540 723200

1 4 45 1
S Sy e J-aazsssm
: 2(5 2’ 6 151931 373056 000

7 31 2
F [—, e D 84 ~ 1728.93
"2ls’ 2’ 6 151931 373056000 /)

pFglal, ..., ap; b1, ..., hl_ﬁ zi iz the generalized hypergeometric function

1728.93 = 1729

Alternate forms:
4489028449 968 712 332417573 157 580 308 480 000 000 000 ;‘i
7 3 11 1
[3':'285553 af2 [E’ 2> 6 2% " 151931373056000 ]'
1651969 144 908 540723 200
115 1 2
4 [E’ 26 'Y "151931373056 000 D i

H(5?3G9D43l?DBEﬁQSQ5865?58585?3568359383G4DGDD

” [1 o - 1 Jz
2167 2767 T 151931373056 000

1 15
2101294 255711 717051 042 644 787 200 5 F; [6’ L
1 7 3 11 1
- }3 2[—,—,—;2,2;- ]+
151931 373056 000 6 2 6 151931373056 000
1

7 3 11
19261521 850 766 349 5 F (—, PR 0 (0 I ]Z
s F T 151931 373056000/
1122257 112492 178083 104 393 289 395 077 120 000 000 n::u:u:n]]f.-’
B 1
1651969 144908540723 200 5F (— = ey quus ]-
( LR "2 6" 2 6 ™ ' 151931 373056 000

30285563 5 F (? 1 s L ]]Z
216’27 67 T 151931373056000

10°2*1/6*[1/(((12 * sum (((-1)"n (6n)! (13591409+545140134n))) /(((n!)"3 (3n)!
(640320°3)A(n+1/2))), n = 0..infinity)))]'2 - 29+4

Input interpretation:
2

1 1
107 x < ~29 +4
6 2 =1 (6n)' (13591409 + 545 140 134n)

1 Z‘ .
n=i [ﬂ!]-3 (3 n) [54[) 32|:|3]J:+1.-2
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n! is the factorial function

Result:
448902844996 871233241 757315 758 030 848 000000 DDDJH

(16519691449D854D?23200

1 15 1
S ol e 30285563
: z[g’g’?’ o 1519313?3D55DDDJ
8 i Mol o _ 25 ~ 139.493
3 2(5’2’ Ri A n 1519313?3D55DDDJT

pFglal, ..., ap; b1, .., blj; zi iz the generalized hypergeometric function

139.493

Alternate forms:
4489028449958?1233241?5?315?53D3D84souuaaauuuf
[ 53F[—§E'22'— 1 ]_
3028550332 (6 20 5% % ~151931373056 000
1651969 144908540 723 200

F [1 2 Ly ! Dz 25
21672767 7 151931373056 000

[25[—ETEQDDEDSSTEQSSS21841313512?312??9D1824GDDD

4 (1 1 B 1 f
3¥216>2° 6’ T151931373056000)

1 3
IDDDEIEBl22435?4?85210?83232DD3F2[6,E,E;I,k
1 7 3 11 1
- JEF:Z[_:I_:I_; 212;_ ]_
151931 373056 000 6 2 6 151931373056 000
3 11 1

7
917215 326 226 969 3 F [—,—, .2 2. _
216’ 2" 6 151931 373056000/

1?955113?998?48493295?O29253D32123392DDDDDDDD;

5 1
1651969 144 908540723 200 3 F [—,-3 2.1, 1 - ]-
( e 151931 373056 000

3 11 1
30285563 5F (—,-3 ooy g ]f
21672 6 151931373056 000
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1072 1/6*[1/(((12 * sum (((-1)*n (6n)! (13591409+545140134n))) /(((n!)"3 (3n)!
(640320°3)"(n+1/2))), n = 0..infinity)))]*2 - 29-11+1/golden ratio

Input interpretation:

1 1 1
107 x = -29-11+ -
B 12 2 i=1" 6 n)1 (13591 400 + 545 140 134 n) P
e (n!y® (3 n)! (640 320%*+1/2
n! is the factorial function
# iz the golden ratio
Result:
448002 844006871233 241 757315 758030 848 000000000 JI,-"f
[1551959 144908540723 200 3F [l 1 5' 1, 1: > ]
2 1132 6'2'6' '’ 151931373056000

30285563 3F [— R S
32 lﬁ:l 2:I 6 ) 2 ?

1510931373056 000

1
]}2 - ; -40 = 125.111

pFglal, ..., ap; b1, ..., hl_ﬁ zi iz the generalized hypergeometric function

125.111

Alternate forms:

448902844996871233 241757315758 030848 000000 DDDJI,-"'I

iq 5 1
1651960 144908 540 723 200 5 F [—,-3 8 o L ]-
[ R IS 151931373056 000

30285563 5F [? d LMo, : ]f L (5 _81
216’ 2° 6° 151931 373056000 +2[ ]

448002844096871233 241 757315758 030848 000 000 DDD;-"'I

(165195914490854D?23200
115 1
’ 2[5’5’5;1’1;_1519313?3D55ﬂﬂﬂ B
28 11 1 2(19+20V5 )
: 2[5’5’??;E’E;_1519313?3055GGGD2_ 1+vE

J— 30285563
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—[[2 [51 851039058867249 149 849586418942801 346560000

. [1 I B o 1 r
216’26’ * " T151931373056000)
54580041 114597 104 368 262 722 546 255 580 364 800 000

@F[EEEH. 1 ]2
2167 2° 67 151931373056 000
1901170 993 262 982 093 800 488 140 800
F(llS'll' 1 ]
216°2°6° ' 151931373056 000
F(?Bll-zz- 1 ]
26’27 67 T 151931373056 000
2001232 624487 349572421 566 464 000 4/ 5
F[llS'll' 1 ]
2167276 7 151931373056 000
[?311_22_ 1 J
216> 2> 8 ““ "151931373056000 )
17427091 198312411 5F [? d Ales 5 : r
216" 2° 6’ ““ "151931373056000/

18344306 524539380 /5

. (? 31, 1 f

3726 2* 6" 151931 373056000
224451422 498435 616 620 878 657 879 015 424 000 000 000 —
2244514224984356156208?865?8?9015424DDDDDDGDDwﬁg]Lf

Hl-ruﬁgl[16519691449D854G?23200

F(llE'll' 1 J
216”276 7’ 151931373056000

30285563 5 F [? 3 Tl o : ]f]]
26’27 6’ 151931373056000

From

https://www.scoop.it/topic/amazing-science/p/4073517830/2017/01/02/ramanujan-and-the-world-of-pi
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we have:

A few formulae (out of the many possible ones)

1_o@my’ s 2 ) (4n)(123 + 21460 |
x E 2 1m+d ()6 21° Hnn* (aan

. _9801[ & (4m)I(1103 + 26350 n) %

~ 4B ; (nh)* (396)*"

2-1
By denoting (x), the value : H (%+)= Tix+na] =x(x+1L.x+a-1 (it's Pochhammer's symbol), we get :
: Tix)

=i
1

gt Tt
- - = (42457 + 545 4 300 — 1) = ’
n_q[z(ﬁzz:l[ﬁ]n] n_gz[;‘(% 98 + 540 + 30» 1][2];&[1‘3_1]3

4% (al ) 2

=0

27

2
L4 (nl? 2 (nl7? 125

n=0

T

“*1|“*1

K 125 TR - (n1)?

iw[am[am[z]m[i]»] I iweuam[zlnw]

<4
TL:E |:-?3|:| +1 [.?3!)322?“-1

=0 a=0

gores i) ] 4[5ww[;},mm,]l

-1 =
[gerom ol (R [seromad ()
z 11—4;

5 = (H!:I:a 5?\!?22?ﬂ+1 (ﬂl:lalgzn-‘-i
n=l

-1

=
AREARE 4 RNGARE
e
| [emesft) (3,6), 7 2{imm;.[;]n[;]n[j]n]1
343 | L (nl)? 4ginH +11 (ml)®gg2e
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Developing the above formulas, we obtain various expressions.

0.0938864 * [2/(sqrt11) 1/(((((sum (((280n+19)((((1/2)(1/4)(3/4))))))/(((n1)"3
997(2n+1))), n = 0..infinity)))))]

Input interpretation:

1
0.0938864 | —— f
VII  © 280n+19)(1x2x3)
o [i"i!!]-g ggz.l!-l-]
n! iz the factorial function

Result:

3.14150

3.14159==n

0.0942569 * 1/(3sqrt3) [1/(((((sum (((40n+3)((((1/2)(1/4)(3/4))))))/(((nH)"3
497(2n+1))), n = 0..infinity)))))]

Input interpretation:

1
0.0942569 — .
3v3 = m0n+3ql s E}
. 274" 4
i [H!}g 4921:+1
n! is the factorial function
Result:
3.14159
3.14159=n

0.105167 * 1/(2sqrt2) [1/(((((sum (((10n+1)((((1/2)(1/4)(3/4))))/((nH)"3 9°(2n+1))),
n = (..infinity)))))]

Input interpretation:

1
0.105167

2V2 = (10n+1

1.1, 3]
2 4 4J|I
921!4-1

3
n=0 (n')

n! is the factorial function
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Result:
3.14159

3.14159 ==

0.516863 (2/(sqrt3)) [1/(((((sum ((Bn+1)((((1/2)(1/4)(3/4)))))/(((n!)"3 9"(n))), n =
0..infinity)))))]

Input interpretation:

2 1
0.516863  — :

v 3 o [E.‘le“»[l 2 Ej'l

. 2 4 4
n=0 [nnB 9”
n! is the factorial function

Result:
3.14150
3.14159=n

0.0936952*[4/(sqrt5) 1/(((((sum (((-1)"*n(644n+41)((((1/2)(1/4)(3/4))))/(((n)"3 5”n
727(2n+1))), n = 0..infinity)))))]

Input interpretation:

4 1
0.0936952 | — r :
V5w (-1 (644n+41) (5 < 5 < 3
. 274 4
o [?‘E!}B 5Jz ?22.'z+1
n! is the factorial function
Result:
3.14159
3.14159=n
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0.0905138*[4* 1/(((((sum (((-1)*n(260n+23)((((1/2)(1/4)(3/4)))))/(((nH)"3
18%(2n+1))), n = 0..infinity)))))]

Input interpretation:

1

0.0905138 (4 .

w (-1 (260 n+23)( 2« 3 x 2)

" 2 4 4
- [H!]-g lEEJ:Hl
n! iz the factorial function

Result:
3.14159
3.14159==n

0.0149102 [4/(sqrt3)* 1/(((((sum (((-1)*n(28n+3)((((1/2)(1/4)(3/4)))))/((n!)*3 3 n
47(n+1))), n = 0..infinity)))))]

Input interpretation:

4 1
0.0149102 | — —

f w [_13 L,1.,2

V3 e -1@8Bn+3)(sx3x3)

o [n!}B 31: 4.'z+1
n! is the factorial function

Result:
3.1416
3.1416 ==n

-0.0890419 [4* 1/(((((sum (((-1)"n(20n+3)(((L/2)(1/4)B/AMNA((n1)"3 2 (2n+1))),
n = 0..infinity)))))]

Input interpretation:

1

-0.0890419 |4 ;
@ (-1 (20 n+3)|

A i R
St

) [n!}E 22 n+l
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n! is the factorial function

Result:
3.14159

3.14159 ==

0.0937526 [(5sqrt5)/(2sqrt3)* 1/(((((sum
(((((A In+D)((((1/2)(1/6)(5/6))))/((n!)"3))*(4/125)"n)), n = 0..infinity)))))]

Input interpretation:

5v5 1
0.0937526 | —— : ,
2V3 = (Aln+(;xgx:

5 6" o) L
- (nY? 125

n! iz the factorial function

Result:
3.14159

3.14159 ==

0.127686 [(85sqrt85)/(18sqrt3)* 1/(((((sum
(((((A33n+8)((((1/2)(1/6)(5/6))))))/(((n!)"3))*(4/85) " n)), n = 0..infinity)))))]

Input interpretation:

85V 85 1

0.127686 — T .
f o i R
18V3 = (133n+8)(; x¢ }[ir
= (n!)® 85
n!is the factorial function

Result:
3.14159
3.14159=n
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0.169687 * [(27/4)* 1/(((((sum
(((((A5n+2)((((1/2)(1/3)2/3)))N)/(n)"3))*(2/27) n)), n = 0..infinity)))))]

Input interpretation:

1

fee T )
2[15n+2}[2- = ;}[E]ﬂ
s (ny? 27

27
0.169687 | —

n! iz the factorial function

Result:
3.14159

3.14159 ==

0.139541 * [((15sqrt3)/2)* 1/(((((sum
((((33n+4)((((172)(1/3)(2/3))N)/((n})"3))*(4/125) n)), n = 0..infinity)))))]

Input interpretation:

1 —
0.139541 [5 (1543 ]]

Il

® (33n+4)(

i 2)
1%3%3) [i}“
1] (nh? 125

n! is the factorial function

Result:
3.14159

3.14159 ==

From this expression, we obtain:

x/10°3 [((15sqrt3)/2)* 1/(((((sum
((((B3n+4)((((1/2)(1/3)(2/3)))))/(n})"3))*(4/125)"n)), n = 0..infinity)))))] = Pi
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Input interpretation:

2605 e |

2 e
o [33n+4}[2 %3 (ir
n!y? 125

l=

n=0
n! is the factorial function
Result:
3v3 x
3 4.;,FE|}.1.1.125] . 44.;,1-'2{.2.2.125]
375

pFglal, .., ap; b1, ..., b‘j; z) iz the generalized hypergeometric function

Plot:

200

—5» 135V 3 x
B Fo 1.1 ho112 g0 [22: 2
= 125 = 12571

Alternate forms:
135v3 x

BOOOoF: (; 1, 1; 1;—5}+2112.;.F2 !

4
2 —
125

135v3 x
= T
1: 1:—5}+33.:.F2 {; 2. i}}

64(125F; ; 1

Solution:
x = 139.541

139.541
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0.280087 [4* 1/ sum ((6n+1)(1/2)"3) / ((4"n (n!)"3)), n = 0..infinity]

Input interpretation:

1
o bn+ 11[21}3

0.2B0087 (4

= 4@y

n! is the factorial function

Result:
3.14159

3.14159 ==

In conclusion, we have:

[32*1/sum ((((42sqrt5)n+5sqrt5+30n-1)(1/2)*3)/((64"n (n!)"3)) ((sqrt5-1)/2)*(8n)), n
= 0..infinity |x=PI

Input interpretation:

1
32 X=m

w (2VEIn+5VE +30n-T(EF 4. —  un
Z[HE 5)n+5V5 +30n-1)(3) [%HS_lUS

o 64" (n1)*

n!is the factorial function

Result:
= 8 = 8
/ (-1+¥5) (-1+¥5)
(4096 x) /| -16gF2(: 1,1 ———— [+80+5 Fz(: 1,1 —— |-
f[ “[”’ 16 384 VS oFa s 1,1 16384
375F; |: 2, 2 LAY 1685 oF; |; 2, 2 (LS
e T 2 ST |
pFglal, .., ap; b1, ..., i'xi; 71 is the generalized hypergeometric function
Solution:
SiEE (-14v5 P s (-14v5
T|16(5v5 —l].;.Fz i1, 1; T +3[5 V5 —125].;,F2 sr i =

4096
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Solution:
x = 0.125479

0.125479 [32*1/sum ((((42sqrt5)n+5sqrt5+30n-1)(1/2)*3)/((64"n (n!)*3)) ((sqrt5-
1)/2)*(8n)), n = 0..infinity]

Input interpretation:

1

0.125479 |32 — — =

w ((42V5)n+5v5 +30n-1)(2) 1, — e«

—|45 -1 ]
ep 64" (nn? [ [ ]
n! is the factorial function

Result:
3.14159
3.14159=n

From this expression, we obtain:

x/1073 [32*1/sum ((((42sqrt5)n+5sqrt5+30n-1)(1/2)3)/((64"n (n!)"3)) ((sqrt5-
1)/2)*(8n)), n = 0..infinity] = Pi

Input interpretation:

x 1
32 =

10° w ((42V5)n+5 ~E+3Dn—l][j}3[

B | =
=
w |
|
=

S

[=:]

A 64" (n!)*

n!is the factorial function
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Result:

= 8 = 48
! [—1+"¢"5} [—1+"¢"5]
512x) / [125|-16gF2 |; 1,1 ————— |+8045 oF2|: 1, 1; ——— |-
H[ [ o 2[ 16 384 VS of: 16 384
3750Fz |: 2, 2 (L5 1685 oF2 |- 2, 2 wlokl;
R T |t SEmmy )=
pFglal, ..., ap; b1, ..., th z1is the generalized hypergeometric function
Solution:
X = 125479
125.479

(9801/sqrt8) 1/sum((4n)!)/((n!)Y*4)*(((26390n+1103)))/(((396)"(4n))), n = 0..infinity

Input interpretation:

9801 1
V8 i 4n)! 26390n+1103
n=0 [i‘i!}4 3964“
n! is the factorial function
Result:
m=3.14159
3.14159=n
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From the sum of all 15 results, we obtain:

0.0938864

—D.D942559

0.0936952

4

V5

El
V3

0.0149102

2 1 - 1
VI = (280n+19)(] 5 «3) 105167 2VZ o (10n+(l.lnE
% 2 4 4 - 2 4 4
n=0 (n1)® x 992+l n o (1) » g2n+l
— : 1 [os16863- = : ]
3v3 ee,[4n:un+3}[§ ﬁ f} V3 \_ﬂ[smh[% ;1 f;
=y x492™! n = e o
1 1
o (~17" (644 n +41) 3) 090513814 @ (-1 (260 n+28) (1 2 2)
% 4 - 2 4 4
n=0 Py %5 x TRt n o 1?1827+ N
: ~0.0890419 |4 L |
@ (—1)" [28n+3}[2l i = (-1 @0n+3)(; %1 x3)
o ()} x 3" x4+ 4 e (1?2204l
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(note that 47.12386 = 47 = Lucas number)

53

85+ 85 1
0.0937526 555 . : 0.127686 _
2¥3 o ln+D(zxexd) 4w © (133n+8)(7 x¢x3) 4w
i nY? [E] + v (nh? [ET
27 1 1 1
0.169687| - — 0.139541 (> (1543 ) —
ﬁ“[15ﬂ+2}{£ 5 5 [E]‘: Lot [33ﬂ+4}[£ ; Ej(i]:
= (ny? 277 )| + e (ny? 125
1 1
0.280087 |4« ———————— 0.125479 |32 — — =
o [5n+l}[2—j « ((42¥5)n+5¥5 +3Cln—1}{£] (_{‘J‘,—_l]]SJI
e X (nYy’ + n=0 64" (n)? 2
- 9801 1 ]
v 2odny)! 26390n+1103
1t 4n
a0 (MY 396 = 14*3.14159+3.1416 = 47.12386




and:
(14*3.14159+3.1416)~1/8

Input interpretation:
¥ 14-3.14150 + 3.1416

Result:

1.618658033891464475132482633503636548278222727572148834138. .

1.6186580338...

If we take the complete result, i.e. T, we obtain:
(15*P1)"1/8

Input:
V157

Decimal approximation:
1.618658161858016012453671344191568700313194369911074132746...

1.61865816...

Property:

8 .
v 15 is a transcendental number

All 8th roots of 15 =:
18.," 1571 ¢ ~1.61866 {real, principal root)

V157 "™ L 1.14456 + 1.14456
Y15z ™2 51.61866

2 (3imya

V157 e =-1.1446 + 1.14456 ¢

—_—

157 & " =-1.6187 (real root)

=0

Alternative representations:
¥ 15z =V 2700°

54



V15r =V -15ilogi-1)

Y15 =¥ 15cos~ =1y

Series representations:

d Y
\\k=ﬂl+2k
T — %, o 4-1f 1195-1—2k[51+2k_4 239“2;.;}
' ‘1!2‘ 1+2k
k=0
[ o
R R IS h—
= 4/ \1+2k 1+4k 3+4k

Integral representations:

Vise =¥ [

1t2

lE;r =

— o f 1
W95y =n e 'i” Vi1-t? at
Jo

Furthermore, we obtain:
(((15*0.127686 [(85sqrt85)/(18sqrt3)* 1/(((((sum

(((((133n+B)((((1/2)(1/6)(5/6))))))/((n})"3))*(4/85) n)), n =
0..infinity)))))])))*1/8+Pi/85
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Input interpretation:

85+ 85 1 T
15 - 0.127686 = - ke
8 18V3 = (133n+8)(; ¢ E;(ir
\ 20 (ny? 85
n! is the factorial function
Result:
1.65562

1.65562 result practically equal to the 14th root of the following Ramanujan’s class
invariant Q = (6505/0101/5)3 =1164.2696 i.e. 1.65578...

That 1s:
(15*Pi)"1/8 + Pi/85

Input:

T e
15
giLs. 85

Decimal approximation:
1.6556180754206606387885259072230151087186102245197840083581...

1.655618075429... as above

Alternate forms:
3_15 [;r +854 151 ]

— (s5¥15 %) Vx

Alternative representations:

180 °
Moags g + ¥ 2700°
85
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1
V157 + — =——ilog-1)+ ¥ -15ilog(-1)

85 85

] T 1 -1 8 -1
V157 +— = —rcos (-1y+ V¥ 15cos (-1)
85 85

Series representations:

EEPENLENEN [ P ETS 4";2[_1#: ™ |2 o
"T85 "85 & reak) NG 1ezk

=0

4(-1f [955 52k _5 239-“}

85 o 101575 (1 + 2k)
: | @ 41k 1195712k (5142k _4, 239142k)
15 & e
= 1+2k

)

8 o1 8 By ks A 2 1
155 & — = A5 15 L[——} [ + + ]
85 85 4) 1142k 1+4k 3+4k

=
0 Bl 2 1
6 Gt
4) T2k " 1+4k " 3+4k
=

Integral representations:

R

g m 1 g w1 WEy | e 1

1.."15;r+—=—[85 BD+2U dtJ ]sd dt
85 85 0 1+t Vo 1442

—

g T 1 8 a0 SITL(E) 78 “a0 SITL(E)

Y157 +— — |85+ 30 +2[J J[’] SJ dt
85 85 o t \ o t

g b 1 g "1 1 i "1 1
Vg% soeee s 3G+zj—dt SU dt
85 _ 85 0 Vo 1 e
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From which:
1073*(((15*P1)™1/8 + Pi/85))+76-2

Input:
3 Bj i K
10 [w 157 + 85]+?5 2

Exact result:
T -] E—
74 + 1000 [E +4 15}1']

Decimal approximation:
1729.618075429660638788525972230151087186102245197840083581...

1729.618075429...

Alternate forms:
200 7 Y
74 + +10004 157

0 —

74 4+ 21—? [mssfj 151 |

2 —
E[ﬁz% lDDfr+85DD18u"lSJT]

Alternative representations:

— 180
10° (¥ 157 +%}+?ﬁ_2=?4+m3[ = +\S."2?DDC]

9 {8f & 4 7 _i ~ - ~ ]
10 [1} 15;r+85]+?5 2 =744+10 [ - ilog 1)+ v -15ilog(-1)

— 1
103 [f’;f 15 4 i] +76-2 = 74410° [— caiLezyaeas cas'l[—l}]
85 85

Series representations:
10* (Y157 + —}+76-2=
85

2 — o

4 8 ok ' | '
620+8500%72 ¥ 15 ¢ 400
17 ’ V1 ¥ iluzk ’ Z41+2:-:
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¥ 157 +—]+?5-2=

2 2 1
—[5294500#15 3|>_‘[ T([l T g
+

17 Viz

2 1
mD}—‘[ Jk[1+2k 1+4k+3+4kJ]
10° ['\|'|15}T+ﬁ]+'?l5 2 -

l+4k 3+4k

411957 b 5k can g ite)

?4+1DDD%’E%§‘-

1+2k
k=0
@ 160 (-1)F 239712 (-5 +4. 572k 239142k)
17(1+2k)

k=00

Integral representations:

10 [ﬁf'15n+—]+?5 .
85
2 8 "o 1
= 1629 + 8500 v 30 S|j —— dt +200 dt
17 \Jo 1

+12 1+t2

15fl' +— +'?I5—2:

% [529 +8500 430 ’ J

"1
dt + EDDJ

1
9 N 1-#

_[-2

15}1' +— +'?|5—E=

2 sm[t} sm[t}
= 629 + 8500 4 30 [ £ +200 jm

and again:
1073*(((15*P1)*1/8 + P1/85))+76-2 - (10"3+973-1)

Input:

10* (¥ 15 7 +é}+?6—2—[103+93—1}

59
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Exact result:

1000 [% iy 15% ] 1654

Decimal approximation:
1.618075429660638788525972230151087186102245197840083581498. .

1.618075429...

Alternate forms:
200
~1654 +

T 2

+10004 15

200 —
= [m 854 15 ] 1654

[

2
= [-14059+1mn+35mff 15;r]

Alternative representations:

— 180°
103[1? 157 +%]+?6—2—[103+93—l]=?5—93—103+103[ = +f.fz?m:|c]

10° (V157 + =]

= +76-2-(10° +9° - 1) =

1 f
?5_93_ 103 ¥ 1|:|3 (_ﬁj]_Dg[—l}-l"‘sqll—lSI].Dg[_l}J

10° (¥ 157 +é}+?6—2—[103+93—1]=

1 1
e B STy | (E cos L (=1) + ¥ 15 cns'l[—l}J

Series representations:

10° (¥ 15n+1]+?5-2-[103+93—11:
e | .
2 e | e LM | o
~ |-14059+8500¥2 ¥ 15 400
17 iy vz ¥ i:z‘l+2k+ 2'1+2k_
k=0 k=0
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V157 +—]+?5-2-[1D3+93-1}=

2 LA | 1 2 1
= |-14059+ 85004 15 = Z = + + +
17 VSl 4/ 142k " 1+4k " 3+4k

2 1
mal( ( " ]
TiZh  Taak  daak

10* (Y 15 +é]+?5-2-[103+93_1}=

£ 4 1 1195— 1-2k 51+2k 4 2391+2k
_1654 + 1000 v 15 E|Z e [ }

1+2k
k=0
@ 160 (-1 2397125 (-5 +4. 52k 239142K)
e 17(1+2k)
Integral representations:
15}1'+— +?5-2-[103+93—1}:
2 ’
= |-14 059 + 8500 4 30 s|J dt +2|:u:|J dt
17 +E‘2 1+[‘2
[ 5}T+—]+?5—2—[1D3+93—1}:
2 "1 1
= |-14059 + 8500 Y 30 U dt +2CIDJ dt
17 0 'I].—E'z

Yisx +— +?5-2-[103+93_1}=

s SINUE) oo SITU(E)
J dt + EDDJ dt
0

2
7 -14 059+ 8500 *v..' :
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From:

Primordial Black Holes - Perspectives in Gravitational Wave Astronomy -
Misao Sasaki, Teruaki Suyama, Takahiro Tanaka, and Shuichiro Yokoyama -
arXiv:1801.05235v1 [astro-ph.CO] 16 Jan 2018

4.4.3 Mass distribution

Masses of the individual BHs before the merger are (my,mg) = (35, 30) for GW150914, (m1,mg) =
(14, 8) for GW151226, (im1, ma) = (31, 19) for GW170104, (mq,mo) = (12,7) for GW170608, and
(mq,ma) = (30,25) for GW170814 in units of solar mass. Obviously, there is some spread in the
mass distribution. It is natural to think that the event rate distribution in the 2-dimensional
mass plane should reflect to a certain degree the formation mechanism of the BH binaries and
its statistical nature can be used to discriminate different formation scenarios. Although merger

and, we have that:

Thus, the energy loss during one orbital period T" becomes

647/ G(mq + mo)G3mIm2 T d
AF = —T<dE> = 4 (:;21 + ?nz).?fg 1 (]_ + 1—3(32 + Ee"i) i
5rp (1 +e) 24 96

dt

(142)

where we have used the Kepler’s third law and r, = a(1 —€¢). We can approximate the tra-
jectory of the close encounter by the ellipse with € = 1 since the true trajectory is physically
indistinguishable from the ellipse near the periastron where the dominant emission of GWs oc-
curs. Then. the energy loss by the close-encounter is obtained by plugging e = 1 into the above

equation,
AE — 85m+/G(m1 + ma)G3mim2 _
12v2ry/°
If this energy is greater than the kinetic energy ,‘_L'IFQ/ 2, where g is the reduced mass and v is the

relative velocity at large separation, then the PBHs form a binary. This imposes a condition on
rp as

(143)

85?1 G"2(my + ?:;2)3‘/2?711?712 (144)
62 v

—

In the Newtonian approximation, relation between b and ry, is given by

5 2GMr
Rrp) =72+ 2. (145)

The encounter with the impact parameter less than b(rp max) yields a binary. In the limit of the
strong gravitational focusing (r, < b), which we are interested in, the cross section for forming
a binary becomes

Sﬁfr)gﬁﬂ(QGﬂ*prH)g (146)

S, & 78 e
o=mb (J'p‘ma.x) = ( 3 -?_118)'(7

Contrary to the PBH binaries that are formed in the radiation dominated epoch, the PBH
binaries produced by the present mechanism merge in less than the age of the Universe [247].
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For m; =30 and m, =25, from the above formulas, i.e.

A 357/Clm +nj-?Q)G3m-?m§_ (143)
12v/2rp/

and

g /9 3/
851 G7/2(my 4+ ma)**myms

144
G vﬁ v2 ( )

Tp < Tpmax =

we obtain:

((((85Pi*((sqrt(6.67408e-11(30+25))))*(6.67408e-11)*3%(3072%252))))) /
((((12sqrt2*[(85*Pi)/(6sqrt2)*(6.67408e-11)"3.5(30+25)*1.5(30%25)/(v*2)]"3.5))))

Input interpretation:
857V 6.67408 - 107! (30 + 25) (6.67408 - 10711} (30% » 257%)

— 3.3
12V2 [ BL (6.67408 - 107 % (30 +25)" % « 22
W g L

v

Result:
2.57014% 107

(2]
Plots:
¥

1x1073]

31073 |

] f'l (v from Ot 1.7)
2x1079 |
1 %1077 |

0.5 1.0 1.5
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¥
1.2 %1077 |
1.0 %1077 |
8.0 %1075 | | i
| | (v from =4.1to 5.8)

B0 %1075 |

40 x1076 |

20%1078 |

?

4 -2

Alternate form:

2.57914 % 10™
1 4742

)

Alternate form assuming v>(0:

257914107 v7

Alternate forms assuming v is real:
2.57914 %107

1 1175
]
’

257014 %107 |v

Roots:

Property as a function:
Parity

EVET

Derivative:

dv
55234ﬂ8558551ﬂ4f

1 &5
004 048 984 5 14550}f [[— } 1:3]

|z is the absolute value of =

[25?91353?2?838?1835320018?023439858590098535?1?351?5829&1?1
[ l JB.E]

18053947 609487101670283555531405257 793858528 850708 784788131



Indefinite integral:

dv =

fas,ﬂf 6.67408 - 10711 (30 + 25) (6.67408 - 10711)? (30% - 257)
3.3

g5 667408 1071135 304255 30 25
12v2 |/ 2
[ (6v2 |2
3.22392x 107 v

(Z)"

constant

Local minimum:
1nin{25?9 135372783871 835320018702 343985 850000863671 7351768209

3.5
617662840855 855 104 I =D atv=0
42

We have that:

Plots:
¥
4x1073 /

3x1073 |

g (v from Oto 1.7)
21074 |

1 %1077 |

1.2 k1077 |
1.0x1077 |
B.0 %1078 |
6.0 %1078
401078 |
2.0 %1078 |

(v from =4.11t0 5.8)
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For v =1; we obtain: (a)

Input interpretation:
85y 6.67408 107! (30 + 25) (6.67408 - 107!} (30% » 257%)

— 3.5
122 (L (6.67408 - 107*% (30 + 25)7 (30 - 25)|

Result:
2.57914... = 10™

2.57914 * 10"

For v=1.7, we obtain:

Input interpretation:
857V 6.67408 - 107! (30 + 25) (6.67408 - 10711} (30% » 257%)

3 3.5
12V2 [ BL (6.67408 - 107 % (30 +25)"° « 222

Result:
1.0583189863554945721218470814322020536231213103000582... « 107

1.0583189...*10™

For v=-4.1, we obtain:

Input interpretation:
85 6.67408 107! (30 + 25) (6.67408 - 10711} (302 - 257)

P 3.5
122 (L (6.67408 - 1071% (30 + 25)7 (- 2:32))

Result:
5.02298.. % 1078 ;

Polar coordinates:
r =5.02298x% 107 (radius

5.02298 * 107°

#=00.7ancl

)
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For v =15.8 , we obtain: (b)

Input interpretation:
85y 6.67408 107! (30 + 25) (6.67408 - 107!} (30% » 257%)

3 3.5
12V2 [ BZ (6.67408 - 1077 (30 +25)"% « LB
W : 8<

Result:
5.69469... % 1077

5.69469 * 10"’

From (a), we obtain:

((((85x*((sqrt(6.67408e-11(30+25))))*(6.67408e-11)3*(30/2%252))))) /
((((12sqrt2*[(85*Pi)/(6sqrt2)*(6.67408e-11)"3.5(30+25)*1.5(30%25)]3.5)))) =
2.57913537e+72

Input interpretation:

85x Y 6.67408 10711 (30 + 25) (6.67408 - 10711 {30% - 257%) %5
: - =2.57913537 - 10°

— 3.
12V2 2L (6.67408 - 107)** (30 + 257 (30 + 25)|

Result:
8.20064%x 10" x = 2.57914 % 107°

Plot:
4w10lH | /
2w 1nlH /
—4%1072 21072 - 2xl0’? 4w1072
2w 10l |
' = 5.20964 x107"
g 4w 1ptH : — 2 57914 x10 2

Alternate form:
8.20064% 107 x - 2.57914%107% = 0
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Alternate form assuming x is real:
8.20964x 107! x +0 = 2.57914 x 107

Solution:
x = 3.14159

3.14159 ==

(((((((((x-29))/20)))Pi*((sqrt(6.67408e-11(30+25))))* (6.6 7408¢-
11)"3%(3072%25°2))))) / ((((12sqrt2*[(85*Pi)/(6sqrt2)*(6.67408e-
11)"3.5(30+25)*1.5(30%25)]"3.5)))) = 2.57913537e+72

Input interpretation:

X222+ 6.67408 - 10711 (30 + 25) (6.67408 - 10711)* (30% - 257}
20 : - =2.57913537 - 1072

e 3.
12 V2 [% (6.67408 - 1071 (30 + 25)* (30 » 25))
L]

Result:
1.51714% 10% (x - 29) = 2.57914% 107

Plot:

4x%1072 | /

21072 |

2000 1000 1000 2000

— 151714 =10 {x - 29)

-~ 4x1072 | — 2.57914 x1072

Alternate forms:
1.51714x10% x - 2.62313x10™ = 0

1.51714x10%° x - 4.3997% 10™ = 2.57914 % 1072
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Solution:

1729

((((((((((x(15)-29))/20))))Pi* ((sqrt(6.67408e-11(30+25))))*(6.67408e-
11)"3%(3072%25°2))))) / ((((12sqrt2*[(85*Pi)/(6sqrt2)*(6.67408e-
11)*3.5(30+25)*1.5(30%25)]"3.5)))) = 2.57913537e+72

Input interpretation:
[i (x'® - 29))x  6.67408 - 1071 (30 + 25) (6.67408 - 107'! ) (307 - 257)

s 3.5
12V2 [ B2 (6.67408 - 107 *% (30 + 25) (30 25)]
’ .

2.57913537 - 1072

Result:
1.51714x 10% (x!° - 29) = 2.57914x 107

Alternate forms:
1.51714x 10% (x'* - 29) = 2.57914x 107

1.51714x10% x*¥ —2.62313x10™ = 0
1.51714x10% x1° ~4.3007x10™ = 2.57914x 10"

Real solution:
x = 1.64382

1.64382

Complex solutions:
x = -1.60789 - 0.341768 ;

x =-1.60789 + 0.341768
x=-1.32987 - 0.96621:
x=-1.32987 + 0.96621:
x =-0.821908 - 1.42359;
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From (b), we obtain:

((((85x*((sqrt(6.67408e-11(30+25))))*(6.67408e-11)*3*(30/2*25/2))))) /
(((125qrt2*[(85*Pi)/(6sqrt2)*(6.67408e-11)"3.5(30+25)*1.5(30%25)/(5.8°2)]"3.5))))
— 5.69469¢+77

Input interpretation:
85x 4 6.67408 10711 (30 + 25) (6.67408 - 107'1)% (30% . 257)

— 5.60469 1077

— 3.5
12V32 (22 (6.67408 - 107 30+ 25) » 253

Result:
1.81268% 107" x = 5.60460% 107"

21010 | /
1 %1015 /

51077 1 %1078

Plot:

1 %1078 _ER1077

%1058 |
o 2x10155 | — 5. 63468 x1077

Alternate form:
1.81268%107" x -5.60469%x107 =0

Alternate form assuming x is real:
1.81268x 107" x + 0 = 5.69469 x 107"

Solution:
x = 3.14159

3.14159 ==
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(((((x-29)/20)Pi*((sqrt(6.67408e-11(30+25))))*(6.67408e-11)3*(30/2%25"2))))) /
((((12sqrt2*[(85*Pi)/(6sqrt2)*(6.67408e-11)"3.5(30+25)1.5(30%25)/(5.8"2)]"3.5))))
= 5.69469¢+77

Input interpretation:

x20 .\ 6.67408 10711 (30 + 25) (6.67408 - 10711} (307 . 257 s
= =5.60469 107

— 3.5
12V2 [% (6.67408 - 101> (30 + 25y 7 2222

Result:
3.34982x107* (x - 29) = 5.69469x 107’

Plot:

i

w107 |

1000

2000 1000 2000

= 3.34982x10°" (x-29)

P j — 569469 %1077

Solution:

1729

(((((x15-29)/20)Pi*((sqrt(6.67408¢-11(30+25))))*(6.67408e-
11)"3%(3072%25°2))))) / ((((12sqrt2*[(85*Pi)/(6sqrt2)*(6.67408e-
11)"3.5(30+25)"1.5(30%25)/(5.8°2)]"3.5)))) = 5.69469¢+77

Input interpretation:
[i (x'® - 29))x  6.67408 - 1071 (30 + 25) (6.67408 - 107'! ) (307 - 257)

— 3.5
12V2  BZ (6.67408 - 10717 (30 + 25)1% 228

5.60460 1077

Result:
3.34982x 107 (x"° - 29) = 5.69469 x 10"’
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Alternate forms:
3.34982x107* x!° —-5.79183x 107" =0

3.34982x 107 x'* —9.71447x 10™ = 5.69469x 107"
5.02168x10°° (6.67071x 10" x'° - 1.93451x10'7) = 5.69460x 107"

Real solution:
x =~ 1.64382

1.64382

Complex solutions:
x =-1.60789 - 0.341768 :

x =-1.60789 + 0.341768
x=-1.32987 - 0.96621:
x=-1.32987 + 0.96621:
x =-0.821908 - 1.42359:

Thence, we obtain the following possible and interesting mathematical connection:

85xV 6.67408 1071 (30 + 25) (6.67408 - 10711)* (307 . 25%) 4
: - = 2.57913537 - 10’

12V2 (B2 (6.67408 - 107 (30 + 25) (30 25)|

6 =

— x ~3.14159
3.14159

( 85485 1 \

0.127686 :
18V3 = (133n+8)(;«z3) 4

2 6 6 [_]"
= n=0 m!}B 85 =

= 3.14159
3.14159
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Observations

From:

https://www.scientificamerican.com/article/mathematics-
ramanujan/?fbclid=IwAR2caRXrn RpOSvJIOxWsVLBcJ6KVgd Af hrmDYBNyUSm
pSjRs1BDeremA

Ramanujan's statement concerned the deceptively simple concept of partitions—the
different ways in which a whole number can be subdivided into smaller numbers.
Ramanujan's original statement, in fact, stemmed from the observation of patterns,
such as the fact that p(9) = 30, p(9 + 5) = 135, p(9 + 10) = 490, p(9 + 15) = 1,575
and so on are all divisible by 5. Note that here the n's come at intervals of five units.

Ramanujan posited that this pattern should go on forever, and that similar patterns
exist when 5 is replaced by 7 or I1—there are infinite sequences of p(n) that are all
divisible by 7 or 11, or, as mathematicians say, in which the "moduli" are 7 or 11.

Then, in nearly oracular tone Ramanujan went on: "There appear to be
corresponding properties,” he wrote in his 1919 paper, "in which the moduli are
powers of 5, 7 or 11...and no simple properties for any moduli involving primes other
than these three." (Primes are whole numbers that are only divisible by themselves or
by 1.) Thus, for instance, there should be formulas for an infinity of n's separated by
573 = 125 units, saying that the corresponding p(n)'s should all be divisible by 125.

In the past methods developed to understand partitions have later been applied to

physics problems such as the theory of the strong nuclear force or the entropy of
black holes.

From Wikipedia

In particle physics, Yukawa's interaction or Yukawa coupling, named after Hideki
Yukawa, is an interaction between a scalar field ¢ and a Dirac field w. The Yukawa
interaction can be used to describe the nuclear force between nucleons (which
are fermions), mediated by pions (which are pseudoscalar mesons). The Yukawa
interaction is also used in the Standard Model to describe the coupling between
the Higgs field and massless quark and lepton fields (i.e., the fundamental fermion
particles). Through spontaneous symmetry breaking, these fermions acquire a mass
proportional to the vacuum expectation value of the Higgs field.
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Can be this the motivation that from the development of the Ramanujan’s equations
we obtain results very near to the dilaton mass calculated as a type of Higgs boson:
125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV and practically equal to
the rest mass of Pion meson 139.57 MeV

Note that:
g2 =1\/(1+ \/E)
Hence
6493 — V2 _ 244276 VR _ ...
64g52t = 4006 ™VE 4 ...,
so that

64(g33 + gt) = ™V — 2 + 4372 "VE - o = BA{(1 + V)2 + (1 —v2) "2}

Hence .
e™2% = 2508951.9982. . . .
Thence:
6495 = 4096e V2 4 ...
And
64(g22 1+ go2t) = €™V _ 924 1 4372V ... = 64{(1 + V2)2 4+ (1 — v2)2}

That are connected with 64, 128, 256, 512, 1024 and 4096 = 64°

(Modular equations and approximations to « - S. Ramanujan - Quarterly Journal of
Mathematics, XLV, 1914, 350 —372)

All the results of the most important connections are signed in blue throughout the
drafting of the paper. We highlight as in the development of the various equations we
use always the constants m, ¢, 1/¢, the Fibonacci and Lucas numbers, linked to the
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golden ratio, that play a fundamental role in the development, and therefore, in the
final results of the analyzed expressions.

In mathematics, the Fibonacci numbers, commonly denoted F,, form a sequence,
called the Fibonacci sequence, such that each number is the sum of the two preceding
ones, starting from 0 and 1. Fibonacci numbers are strongly related to the golden
ratio: Binet's formula expresses the nth Fibonacci number in terms of n and the
golden ratio, and implies that the ratio of two consecutive Fibonacci numbers tends
to the golden ratio as n increases.

Fibonacci numbers are also closely related to Lucas numbers ,in that the Fibonacci

and Lucas numbers form a complementary pair of Lucas sequences

The beginning of the sequence is thus:

0,1, 1, 23,58 13,21, 34, 55, 89, 144, 233, 377, 610, 987, 1597, 2584, 4181, 6765,
10946, 17711, 28657, 46368, 75025, 121393, 196418, 317811, 514229, 832040,
1346269, 2178309, 3524578, 5702887, 9227465, 14930352, 24157817, 39088169,
63245986, 102334155...

The Lucas numbers or Lucas series are an integer sequence named after the
mathematician Francois Edouard Anatole Lucas (1842-91), who studied both that
sequence and the closely related Fibonacci numbers. Lucas numbers and Fibonacci
numbers form complementary instances of Lucas sequences.

The Lucas sequence has the same recursive relationship as the Fibonacci sequence,
where each term is the sum of the two previous terms, but with different starting
values. This produces a sequence where the ratios of successive terms approach
the golden ratio, and in fact the terms themselves are roundings of integer powers of
the golden ratio.”" The sequence also has a variety of relationships with the
Fibonacci numbers, like the fact that adding any two Fibonacci numbers two terms
apart in the Fibonacci sequence results in the Lucas number in between.

The sequence of Lucas numbers is:

2, 1,3, 4,7 11,18 29, 47, 76, 123, 199, 322, 521, 843, 1364, 2207, 3571, 5778,
9349, 15127, 24476, 39603, 64079, 103682, 167761, 271443, 439204, 710647,
1149851, 1860498, 3010349, 4870847, 7881196, 12752043, 20633239, 33385282,
54018521, 87403803.... ...

All Fibonacci-like integer sequences appear in shifted form as a row of the Wythoff
array, the Fibonacci sequence itself is the first row and the Lucas sequence is the
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second row. Also like all Fibonacci-like integer sequences, the ratio between two
consecutive Lucas numbers converges to the golden ratio.

A Lucas prime is a Lucas number that is prime. The first few Lucas primes are:

2, 3,7, 11, 29, 47, 199, 521, 2207, 3571, 9349, 3010349, 54018521, 370248451,
6643838879, ... (sequence A005479 in the OEIS).

In geometry, a golden spiralis a logarithmic spiral whose growth factor is ¢,
the golden ratio."" That is, a golden spiral gets wider (or further from its origin) by a
factor of ¢ for every quarter turn it makes. Approximate logarithmic spirals can

3]

occur in nature, for example the arms of spiral galaxies™™ - golden spirals are one

special case of these logarithmic spirals

We observe that 1728 and 1729 are results very near to the mass of candidate glueball
fo(1710) scalar 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 (taxicab number).

Furthermore, we obtain as results of our computations, always values very near to the
Higgs boson mass 125.18 GeV and practically equals to the rest mass of Pion meson
139.57 MeV. In conclusion we obtain also many results that are very good
approximations to the value of the golden ratio 1.618033988749... and to {(2) =

2
’% = 1.644934 ...

We note how the following three values: 137.508 (golden angle), 139.57 (mass of
the Pion - meson Pi) and 125.18 (mass of the Higgs boson), are connected to each
other. In fact, just add 2 to 137.508 to obtain a result very close to the mass of
the Pion and subtract 12 to 137.508 to obtain a result that is also very close to
the mass of the Higgs boson. We can therefore hypothesize that it is the golden
angle (and the related golden ratio inherent in it) to be a fundamental ingredient
both in the structures of the microcosm and in those of the macrocosm.
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