On some Ramanujan definite integrals: mathematical connections with ¢, {(2)
and various parameters of Particle Physics
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Abstract

In this paper we have described and analyzed some Ramanujan definite integrals.
Furthermore, we have obtained several mathematical connections between ¢, {(2)
and various parameters of Particle Physics.
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We want to highlight that the development of the various equations was carried
out according an our possible logical and original interpretation



From

Some definite integrals — Srinivasa Ramanujan - Messenger of Mathematics, XLIV,
1915, 10 — 18

We have that:

oo

dax
/ (1+ .I"‘-"l}{l n t—..—ﬂf_l?rmi]{l i E‘_J‘[]’TIQ] e
0

— 71T (3) VBV2(1 + V5)2 {3 (1 + VB)} 3 57/4,;

From the right-hand side, we obtain:

Pin(3/4) gamma (3/4) sqrt5 * (2)N(1/4)* 1/2(1+(5)N(1/4)"2 (1/2(14sqrt5))*5/2%e(-
(5Pi)/4)

Input:

A0 F)

B2l

-1_-'4f.5m]
£

Iix)is the gamma function

Exact result:

2 Vs (1435 ) (1 e (2[5

Decimal approximation:
1.908000241453765777347491825531984948152566466070616872024...

1.90800024145376...

Alternate forms:
> Vs (145) (1avf5 )t (2] ]
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[E 15~.f_

=L 5[5+3J_]]*”4[2] )

4

Alternative representations:
(r4 V5 r[‘i1 |15y 5eTH R vz (1+ ‘b’?}z

2.2)2
5G(1+2)VZ e 24 (145 ] VE (1445)
86()

(% V5 T(2)(1+VE)5 407 V2 (1+ V5
(2 ~2)2 B

g @ -10g6(3/4)4l0gGi143/4) ~5m)/4 3/4 [1 . ?JE]Z \/E [1 +\/E]

(VS T(2)(1+VE)5 4O VT (14 Y5
2.2)2 -

g (—1 + g]!ﬁ P Rl o [1 +'#E]2 \J'E [1 +JEJ

Series representations:

[ V5 T2) (14 V) 5e VO VT (14 V)

(2-2)2
31k k)
V5 145 1Bz 5 BT
[;r3-"4v‘§r[i}[[l+\.’?}Sc‘l-"‘“”’}}ﬁ{l+‘\1a’§]2 5 sy
: 2 x2)2 E,‘E{“‘E]
| k)
[1+\E]E_¢5”"4[%]3"4Z[ ZDL il for (zp & Z or z
k=0 A

n! is the factorial function



[/ VE 13) (14 VE) SO VR (1L YE]

(222
5 Vfg [1 + %‘E}Z []_ + V"E}{,—GJUM [5 }3.-'4

2
4 Z::I:l {i }k Ck

for ‘ 1 =landc; =1andg

(4 VS r3) (1+V5)5 e V46 V2 (1.4 Y5
(2x2)2
55 (14 V5 (14V5) o7

i S T R i
4x294 T (3 _g) T (1) 7= sinl o (k) mm 30 | T1-20)
kols =70 Lij=o (i)

Integral representations:
(x4 V5 r[i Ji[1++5)5 20 vz (1+ ‘{I’?}z
22)2 -
5 | a3 : 1
E\{{E[1+<{{E]2[1+'\1{E]f_‘5m"4{—]3'4101 dt

2 1
4 lng{;}

4 T2) (0 VE)5 ) 7 1445
(2x2)2 )

5 5 e G [

2) o 7

[ V5 1{E) 1+ ¥5)5 1450 Y2 (145
(2=2)2

g —1- 3 (-1+x)+x*

4

SR i
4 0

§£[1+#E]2[1+£]exp[_5” [

-1+ x) logix)

ax||

i

2
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Multiplying by 1/3, we obtain:

1/3 * (((PIN(3/4) gamma (3/4) sqrt5 * () (1/4)*1/2(1+(5)N(1/4))2
(1/2(1+sqrt5))*5/2%eA(-(SPi)/4))))

Ilnput: 3y —a— 1 —\2y 1 —\ 5
GV V25 (1)) (G (15 ) 5o 7)

Iix)is the gamma function
Exact result:
o e 4 2 [\ smya T34 (3
Ew,"S[l+*g"5] [1+45]f [2] r[4]

Decimal approximation:
0.636000080484588592449163941843994982717522155356872290674...

0.636000080484...
Alternate forms:
34 3

- 4f 2 () —Smya (T
545[1+1}5] (1+5 )™ [5] =

g [5 +5 4? +3 '\J'IE - 53';4} e V4 [%]3!4 rGJ

5 "I'IE [1 + %"Ejz [1 i V,'E-l e BTN4 T4

1272 r(2)

n!is the factorial function

Alternative representations:
4 V5 [?E 1+ ?E}z] M2)((1+V5)5e 15

(22 2)3
5G(1+32)VZ ™42 (1+V5] V5 (14¥5)

24 G[i}

TN [?E (1+ ?E'f] r(2)((1+V5)5e7H46m)

(2(2:2))3

25_4 ;1‘5 ,JogG(3/4)HlogG143/4) 5 my4 314 [1 : 4?}2 1},? [1 i 1‘,?]



T [:‘:@ (1 +i‘.f§f] M(2)((1+V5)5eM26m)
22 2)3 B

> (14 22 o4 (15 ] 5 (1445

24

Series representations:
4 VE (V2 (14 V5 ) )r(2) (1 + V5) 54467

(2(2-2n3
5 2 4 fTA3a 2 [E}k rI:k:'[ll'
§£[1+%] [1+\E]f*5”4[5]' é 4 -

4 [“ 2 (1+VE))r(2)(1+V5)5 e 0m)
1k)

-2 Vs (15 )
12
[1+£]‘,—<5m.-'4[f]3-"4 i[f —z.:.}k ™gn) - .

2 . g & £ orz

i k!

(2(2 203

£4 5 [%"E {1 " %’E}z] r{‘i1 J(1+ V5 )5 e V46m)

(2(2 213
5v5 [1 - %’E}Z (1+ \,-"E}‘,—':SJT].-':J, [5}3,-'4

2
12 ZE:I {i }k Ck

for ‘ 1 =landc; =1andg

EN S [4 2 {1 +@E}2] r{i}[[l +V5 )5 146m)

(2(2-2)3
5v5 [1 + “t"lg}z (1+ V’E}a'ﬁ”"“t i

i =i ALl i
12 o34 Zm [E . }k Zk {=1¥ m .-+|‘§5m|:El:—_;+k||:r+nz|:|:|r':.-:'-:1—z|:|:l
k=o\s ~ 9 Lij-o it(-i+e)!

Integral representations:
A4y5 [%’E (1 +¢’E}2] r(2)((1+¥5)5146m)
22 2)3 B

5V (135 ) (o5 ) (G [P
4103’[;1}




#*VE (V2 (1L VB) )1+ V5)5e7t6)

(2(2-2)3
S = af 2 J5nya (T3 [ e’
13 V5 (1+¥s ] (1es)emme () [ - ae
1L N [1."5 [1 + %‘E}z] r[i } ([1+ V'Ell 5 f_l"l4':5’ﬂ}
(2(2-2)3

15_2 ,‘E [1 +:.1,"E]2 [1+ w,"?] v:xl;n[—i—}T +j

o (-1 +x) log(x)

spelion & syl

Now, we have the following equation:

In((sqrt7)/6 - 1/3)/In((sqrt2)-1) - (log base 4 (8))

Input:
¥7 1
log( *5- - 3
T 103’4[81
log(v2 -1)

log(x) is the natural logarithm
loggixiis the base=b logarithm

Exact result:

il

:
log(v'2 -1) 2

Decimal approximation:
1.029120816380225363261395009749721524645955376366807443980...

1.029120816...

Alternate forms:
1 (log(44 +16V7)

2 sinh™ (1)

lng[—; (V7 -2))

Ba | L

log{v2 -1)



3 logf) log(V7 -2)
2 log(v2 -1} log(v2 -1)

anh ™ (x) is the inverse hyperbolic sine function

Alternative representations:

105[% - i] log(8) 105['51 = %]
1

—log4(8) = — +
g2 -1) logi4)  log(-1+v2)

{7 -1 s+ )
————— _log4(8) = -log48) + ————
log(v'2 -1) log,(-1+V2)
105[% - i] lcg[ﬂ}lngﬂ[—i "?]
—————— —log.(B) = -log.(8) +

log(v'2 -1) log(a) log,(-1+v2)

Series representations:

V71 L U (2ezf o (-Lf -8V T
IDE[T a E] 1 ) 3 EJ~:=1 - -2 Ek:l ﬁf
i Dg = —
log(v2 -1) . w Uf(-24VZf

2 Zk:l k

v7 o1
IGE[T e arg(-2+V7 -6x) arg(-1+v2 -x)
———— - log4(8) = |4n - | - - | +ilog(x) +
log[ﬁ -1} 2 I

s [—1}k[—2+ﬁ—6x}kx'k

& 5 _Sli[—l}k[—l+ﬁ—x}kx"k
k k

k= k=1
[2 [2}1’

!

/

—

arg(-1+v2 -x) @ 1 (-1+V2 —x) xF

- . _glng[x}ﬂé P




log{ 5"~ ) %l

log(v'2 -

[[ l;r '1rg —'1rg[z.;.}

—log,(8) =

[— é}k (-2+¥7 - 62’.;.]": 5~

(o]
-ilogizg) - 21 L k -

k=1 k

m- arg[—l} - argizg)
0

-1 10g[z.:.}+1 2‘

® (1 (-1+ V2 —z.;.]k z.ﬁk

[ 1 (-1+V2 -20) 55" |
I ,|'l
[E[En

2w = k

Integral representation:

= L2477

LA 1492 1 1
L::g[6 3} q L S L at
T o aer 103’4[3} = —
lug[‘-"' 2 - 1]- 2J1 1+V2 1 dt

r

We have, from the previous expression, the following ratio:

—
——
—

(((In((sqrt7)/6 - 1/3)/In((sqrt2)-1) - (log base 4 (8)))))* 1/(((((1/3 * (((Pi*(3/4) gamma
(3/4) sqrtS * (2)N1/4)*12(1+(5)N(1/4))2 (1/2(1+sqrt5))*5/2*e(-(5P1)/4)))))))))

and obtain:

Input:

[lﬂg[ e ]
————— - log4(8)
log(v2 -1}

1
L r(2) (V5 V2 L (14 VB ) (2 (1+V5)) 2 eV20m))

logix is the natural logarithm

loggixiis the base=b logarithm

Iix)is the gamma function
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Exact result:

12 23."4 fli5 T4 [

e EiL
Dg[ﬁ_E 3]

logvVz-1) 2

5V (14V5 ) (145 )4 r2)

3
4

Decimal approximation:
1.618114286394595483062760993633363693373736543739172837614...

1.61811428639...

Alternate forms:
6 . 934 J5my4 {105{3_16 [11 -4 ﬁ}} +3 sinh"l[ll}

5v5 [1 - E}z (1+V5 )% sinh"l[l}r[ }

3
4

127 comia [ l72) ;)
hg{‘-"'E—l:l 2 4

5V5 (1+V5) (14 V5)a"*

| ; o L V7 -
3 23-'44\/151+?2F_12w"350+151€ fﬁ'-‘"’-"‘[]iﬂfi%jn—g]
og -1

5 V5 A4 1(2)

sinh™ (x) is the inverse hyperbolic sine function

Alternative representations:

log ﬂ_ll log _1_+£]
5 3 —log,(8) _ logis) 3 6 |
log{Vz -1) 5 lbgi4)  logl-14vz
14— (h— . 4—12 - . - 4 ja miaf. H—32 — e
34 45 [vz 11+v5] ]r|=3'|“1+\-'5 |se1/45m)  s56(143)72 y":sn:'-'4n3-'4{1+‘.-'5] V5 (1495
! Flal - - 4 ) -
3
3(242 -2 24|
o ﬁ_ll o ,_1_+£]
) log,(8) log,(8) + a7 s )
]ngﬂ\-‘?—l] + 5 ]ngl-¢—1+\l"5

PO LA | = ; F B R
234 45 [vz 11+v5] ]n}i]“lw's]5:-‘1-'4‘5’”] 5511%]92 p-<5"l'4n3-'4{1+v5] V5 (1495 )

(242 -2 246{%]
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]ng’[u’T—% ]Dg‘-irzﬂng’a[ ]ET ﬂT]

— 1] a8 - | 8
]-:ug'{'a'Z—l] 024(5) g ]u:ug-:rz:l]nga{— 1+% '|
n34 5 [1#?{1+‘}x?]2]r¢_§]{g 14¥5 |57 l/4 M) 5 1+§]‘~‘E e~SmH4 5314 {1+‘1‘F5 ]2 V5 (145
3242 - 2)) 245{%]
Series representation:
1—.:5['%-%]_10 (8)
ogfvz-1) ot
234 s [1’?{1+1’?]2]r{%]“ 14V5 )5 6174 (5]
3(2(2 «2))
; . <-1H-2+u'?[" B '[k|: V7 [
6 234 (BTN [3 e — ¢ 2L 1_% i { } Ck

5V5 (1+V5) (1+V5) 3*4EHM

; 132
; Y14 =1
|'ll|"-.| l and c2 1 ..-|I|-.|-_-

Integral representations:

a2 1
P8 5 T3

—— -1 8
]-:ug{'.-' 2 —1:| E4(5)

w1495 (V2 (1485 | 2)((14V5 )5 114 6m)

3{242 < 2))
L7
R P (et | I wair
e 27 log[-14V2)
5V5 (1+ V5 (1+V5)
]Dg[ulﬁ '%

—_— 2
1-35{_1!2 -1 084(5)

w495 (V2 (1575 ) ) 2)([14V5 s 14 6m)

32{2-2))

,Dg[ 1 L]
a, 376 |
2 1ag{-1+v2]

x.f’_{1+v'_} (1+vV5)a%* [1—— at
4I]Dg'1:|

12 23,1'-4 fI:S.IT:IIl'4 s
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]Dg[‘“'__l]
O Y B
]ng‘u‘? —1] b

x31% V5 [‘bE{“‘b?]E]r; 3)((14v5 )5 e 1/4 5 m)
3(2{(2 2N
6 j 2314 LS m)4 [_ 3, log] ﬁl' ':‘2""_? "]
2 ]u:ug|:-1+‘-|'2:| g
- . 4—2 G e Eﬁ_ﬁzdt
5V5 (1+V5) (1+¥5)a"* ¢ 7

We have also:

((Pi7(3/4) gamma (3/4) sqrtS * (2)N(1/4)*1/2(1+(5) (1/4))2 (1/2(1+sqrt5))*5/2%eA(-
(5Pi)/4))))"12-521-76-sqrt3

Input:

P E 0T 30T VE)) S sy

2

Iixiis the gamma function

Exact result:
3814697265625 (1+V5 | (1+V5 )2 ¢7157 27 r(2)"

B5B0034502

507 -4 3 +

Decimal approximation:
1729.043508310679280016280242272860168387258811938668910278...

1729.0435083...

Alternate forms:
3814697265625 (1+V5 )" (1+V5 )27 (24) &
597 -4 3
272097792 ?

3814697265625 (1 + ?E}z“ (1395 ) e ng?
597 -4/ 3 4+

134217 728 r[i}12

3814697265625 (L+V5 ) (1+V5 )2 &7 4% (21)% ~272097792 (597 +V 3 )
272097 792

n!is the factorial function
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Alternative representations:
[ A BT [ J{{1++5) 5 HEEM }v’_ 1+ w.f_}z
(2x2)2

-59?+(8[1+—]f*5”’4 34[ 2 ]] V3

] -521-76-43 =

-521-76-43 =
(2x2)2

[[,TB-'** V5 I(2)((1+¥5)5e M4V (14 V5 ]12
5G(1+ f}ﬁ eG4 34 (1 4+ V5| V5 (1+45)

_]12_\5

-597 +

(2:2)2

—59?+( [— D]\K_ ~{5m)/4 34[ 2

[[;rg-"4y'§r[§}[[1+\.f§} —14-:517: it,l'_ +t,r§} ]
* B TRl

5| s

Series representations:
[[;rg-"“ V5 r[i J{{1++5)5 MR vz (1+ ‘x‘.@}z

12
] -521-76-43 =

2-2)2
e 12 157 0 (2 iy}
3814 697265625(1+V5 | (1+V5 ) 1 Emj'k.—
~597 -+ 3
S7=y8s 272097 792
34 3 =1/4{5m) 4 4 2 412
(14 V5 I(2)((1+V5)5 e 467 VT (14 V5)
: SBHL T8l B
2 2)2

3814697265625 (1+V5 | (1+V5 |12 157 1°

-597 —\{{E +

8589934592[Zk (3 )

. 1
for ‘, l andcz = 1 and
|

14



(V5 T(2)(1+ V)5 VO V2 (14 V5 )

-521-76-4 3 =-597-
(2:2)2 \I{_

2 Yk =
3814 697265625 (1 JE}“ (1+¥5)2 157 4° [Eﬁ‘;:, M]

k!

&

B5B0 034502

[PV T(2)((1+VE)5 VOV (14 VB )
(2:2)2

-7

[f‘l'-‘” [254?5? 645 416 250 765625 21 + 170333267 211914062500 ¥ 5 2! +

113908721923828125000+/ 5 »°' +
76 175354003906 250000 - 5** #*! 305664 7

@ k (-1 ni+ sin[%n[—j#k+22:c,}}r‘f’[1—z.;,} =

Z(“Zﬂ 2 -512
4 £

=0 j=0

it=j+kp
ﬁflsn
itk ginfl o {1 gy Y12
i(g_%ri[—l}-‘n sm[zn[ ,.+k+22.:,}}r (1-—zq) /
4 . =i+ k) /

=0 1=0

o k (=1y xi*k sin{El;rr[—j+k+22.;,}}r‘j’[l—zn} 1
A12 Z[ 'ZE'I(L iN—j+k)

=0

Integral representations:
(VS I(2)((1+V5)5 M) V2 (14 V5 ) )"
(2292

_521-76-43 =

3814697265625 (1+V5 | (1+V5 )2 7% (11— g4t
‘{III]DE{J;]

-597 - \'q -

8589034592

(F4VE T(2)((1+VE)S VM) VT (14 VB )
(22)2

_521-76-+/3 =
—59?—£+
- 1+.1;|+x

3814697265625 [1+¢“§}24[1+E} Exp[ 157+12 le dx|r°

8589034592

15



[;F-"“ V5 r[‘i1 } ((L+¥5)5 e‘l-"‘“'-‘”-‘]} vz [1 + V5 F
(222

12
] BTl

1 4'_
597 -3 +——— 3814697265625 (1+%5
R " 8580934502 = [ N

12 1-1 + 3% _log(x®4)
[1+~.ﬁ5] exp —9}*—15}T+IEJ ) x|
0 (-1 +x)log(x)

p

(((Pi*(3/4) gamma (3/4) sqrt5 * (2)N1/4)*1/2(1+(5)N1/4))*2 (1/2(1+sqrt5))*5/2*e’(-
(5Pi)/4))))7+47

Input:

[er{g) (Vs V25 (1 Vs ) (3 ()

BalLn

: 7
f_l"4f'5m}] +47

Iix)is the gamma function

Exact result:
9765625V 5 [1 - %’E}H (1+ \ff}? o35 7N4 21)4 r[i -j?

47 +

524288 V2

Decimal approximation:
139.0553380735384419814155621455777882239470604884875223801 ...

139.055338073...

Alternate forms:

9765625V5 [1 + %‘E}M (1+¥5) eB3m¥4 214 [i !}?
+47

69984 72

9765625V5 (1+V5 )~ (L+V5 )7 £ o5mH4 yo/4
47 +

32768 - 24 (1
4

9765625 [92 045 +61555V5 +41163v5 +27527 53-'4} g3 T4 2214 r[i }?
A7 4 — -
6442

n! is the factorial function
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Alternative representations:
[[,TB-'** VE I(2)((1+V5)5e ) VT (14 V5 | ]?
+47 =

(2-2)2

e e DR

7

+47 =

[[,TBH VE 1(2)(1+VE)5 4 0m) V7 (14 V5
(2222

47 +

5 G[l + 3} f’E g BTN A4 {1 +1"€}2 V5 (1 +\'"§}]?

[[;TB-'** VB 1(2)((1+V5)5e 467 V2 (14 V5 ) ]?
+47 =

(2:2)2
5 73 T 7
47 + [5 r(;r, D]:‘E g BmNa 34 [1 +ﬁ]2 \E [1 +\'E]]
Series representations:
(=45 r(2)((1+ E}Se‘l-"‘”“’}}ﬁ 1 +‘U§}2 ’
A ) )
+47 =
(222
4— 14 - . . (2f oy
ST6a625¥E (L VE| (Laya ) et giihge Ml —
47 + 2
699842
7
+47 =

[[ V5 1(2)((1+V5)5 Ve YT (145
(2::2)2

90765625V 5 [1 +¢"§}l4 (14V5 )7 £33/ ;2114
524288 V2 (3 (2f ck]?
{ R 1

1

47 +

1
for ‘, l andcz = 1 and
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7

[,-rrf‘-"“ V5 r[i J(1+V5)5eHEm)) vz [1 " ‘{E}z
; : 3 oo ferikd
9765625V5 (1+V5 )~ (L+V5) ¢ o34 1214 [z*ﬂ {ﬁ—z”]: ‘z”’]
47 + 4
5242882
for(zp ¢ Z orzg =0

[[,TBH VE I(2)(1+V5)5 140 V2 (1+ V5 | ]“’
+47 =

(2:2)2
9765625V5 (1+V5 )" (1+V5 )7 ¢35m4 514

47 + i :
smll[— | :+k'|n+:rz|:|:|l":-":'-:1—z|ji' i

524288 V2 Lk:ﬂ[ ZE'} Z. =|:|‘ s Ej!l;@

Integral representations:

[[,TB-'** VE I(2)(1+V5)5e 14O V2 (14 V5 | ]?
+47 =

(2:2y2

9765 525v’_[1+v’_}14[1+ VE |7 o-i35m4 214 Jc-ul 1 ¢

‘{III]DE{J;]
47 + -
5242882
[;F-"“ V5 r[i}[[1+E}Se-l-"‘“‘-‘"’}}ﬁ[lﬂf?f g
* ' : +47 =
(2. =2)2
9765625V5 (1+V5 )" (1+V5 ) Exp[ +?Ll%ﬁ | 214

47 +

524288 V2

7

+47 =

[[,TBH VE 1(2)((1+V5)5 V46 VT (1. V5 )
(22)2

¥
9765 625V5 (L+V5 |~ (L+V5 ) e @54 214 [Jg” 2k d’t]
Vi

47 + z
52428842
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(((PiI*(3/4) gamma (3/4) sqrt5 * (2)N1/4)*1/2(1+(5)N1/4))*2 (1/2(1+sqrt5))*5/2*e’(-
(5Pi)/4))))*7+34-2+golden ratio

Input: i
[}TB'M r[gJ[\'E ;1;"? = [1 + #E]E]H% [l +‘\;'I'E]] 2 f_l"lﬁ'f's’ﬂ]} +34-2+¢

4 2

Iixiis the gamma function

# iz the golden ratio

Exact result:

9765625V 5 [l i @E}l“ (1+ “;E}? L-35TY4 21/4 r[i}.
&+ 32 +

52428832

Decimal approximation:
125.6733720622883368296201489799434263416673696682932852422....

125.6733720622...

Alternate forms:
9765625V 5 [l - %”E}H (1+ w.ff}? o35my4 214 [g W

4

= +d+ 32
60084 2

9765625 V5 (14V5 )~ (1+VE ) ¢ o5mi4 144
o +32 +

T

32768 - 2% 1(3)
4

% [55+ N'I'E] -

0765 625 [92 045 + 61555 V5 +41163 V5 +27527 53-"“} g 34 L 21)4 r[f 'f'

64v2

n! is the factorial function

Alternative representations:
A G r[‘i1 ){(1+v5)5 V4™ vZ 1+ ‘:'E}z ’
{(2:2)2

32+¢-+[§ (—l+‘%Jgﬁf-f5n].-'4;r3_-'4[1+ﬁ]21u|.?[1““',?]}?

+34-2+¢=

19



7

[{ V5 r(2)((1+V5)5e 46 Y7 (1. V5]
: ey, L,

(2:2)2

SG-[1+§}$"E‘,—<5H:,-'4 34 [1+¢.-§}2 N [l+v"§} 7
32 + ¢+ =
8e(,)
(P14 V5 T(2)((1+V5)5e ) VT (1 V5 Y
2 %x2)2 +34-2+4=

32+¢+[§ r[;DJﬂf45n:.-'4}T3,.-4[1+ﬁ}2‘/g[1+£]]?

Series representations:
[{ng-’“ V5 r{i J{{1++5)5 7R vz (1+ ‘x‘.@}z

7
T ] + 34 -2 4=

, s 3 r{k:ll 7
9765 525@{1_,_1-"5}14[1+v’§}?c"35””4 214 [EE’:,:, ':_&.Tkk! ( ;]

32+ + -
699842

T

+34-2+¢=

[{nw V5 1(2)(1+V5)5e V467 VT (14 V5 )
(22)2

07656255 (145 ' (1475 )7 (@ mi4 ;214

32+4+ " —
524288 V2 [Z:’:l (2) ck]

i 1 -k
Yo si=1 Lic "
for ‘ 1 =landcs =1andg ™ ‘

7

S B T

[{srrg-"4 V5 I(2)(1+V5)5M4EM) V2 (14V5 )
(2:2)2

: . 3, Wk Y
9765625V 5 [1 +¢"§}14 (1 _H.fg}? c35my4 21)4 [EELG { ZD.T:I wn:ﬂ]

32+¢+ -
5242882
for(zgp ¢ £ orzg =0

20



[[,TBH V5 H(2)((1+ VE)5 e o) T (14 Y)Y
* £34-24g=

(2:2)2

9765625 V5 (1+ ‘x‘.@}m (14 5 F g PN s
32+¢+

i =ik o Lo ih 7
4 (3 K sk (W a T R sin| o sk rn | T 1-z)
524288V2 |3 (2-2) X, )

Integral representations:

(®* V5 r(2)(1+V5)5e V4 YT (14 VB )Y
4 ¥ .
2 22 +34-2+¢=
7
0765 625~."_[1+~.’_}14[1+ V5 ) B34 214 J-D-l 1 dt
‘{Illlng{%]

32 +4+

524288V 72

+34-2+¢=32+4+

[[,TBH VE 1(2)((1+V5)5e V46 VT (14 V5] ]?
(2 2)2

-l+xilogix)

9765625 V5 (1+V5 ) (1+V5) Exp[ LA e Eliaiels dx| 214

524288V 72

S EE o £ L

[[;rB-"4 V5 r[%}[[l +y5)5 c‘l-"4‘5”’}}ﬁ {1 +"t'f§}2 ]?
9?55625‘-."'_{1+1.-"_}14[1+ V5|7 —{35![),!4}1_214(ij? ‘“]?

32+ ¢+ Ve

524288V 2

21



Now, we have that:

dx
(1 +22)(1 + e 0mz2)(1 4 e—20=%) ..

m

2(1 i e—om T 157 - e—30m - )

il ()\/_\/_1(1+\/_{ (1+v/5)}Te57/8,

we obtain:
Pi"(3/4) gamma (3/4) sqrt5 * (2)(1/8)*1/2(1+(5)(1/4))"2 (1/2(1+sqrt5))"0.5%e”(-
(5P1)/8)

Input:

P )F L TR )

B3 |

Iix)is the gamma function

Exact result:

alt:
[1+V5) Y 5(LVE) e[l

2 » 23/8

Decimal approximation:
3.910684108911248710336941241145699756460114771180718086101...

3.9196841089...

Alternate forms:
—
[1 + 3.“?}2 \I 5(1+V5 ) e 5708 174

()

22



3 2

1 ; 5 5 2 ; e
- 25"8[\/——51+\/5+51][1+§E] f_‘sm"sfrg"“;!

|
f
Vs .f! 30247 +13533v5 + 24/ 2 (1589055 + 710 54?@} ~5mHE _3j4 rE]

n! is the factorial function

Alternative representations:
1

e N R o

4

B o ) =
G[1+ E}ﬁr‘ﬁ””sng-“‘ [1 +‘u"'§} \I 51 (1+v5) V5

26(;)

2 (1) o) 92 (145 -

1 9 o loEGi3/41l0gG(143/4) 58 34[1+;1u,|'g]2 }[1+£]£

R )
%[1+—]\/_*5’”S (1435 %[1”@]\@

Series representations:

1 [ 5 1)L (1+45) ]]\E (1+45 ]2 _

2 4

: 25-"8[1+§*E]2 5[1“,/_] ~Eayi 3#*2‘“

3

[ VS )3 () o) ¥ (1445 -

4
(320 r®z0)

|
[1+$§}2\{5[1+~E} e ST 344 g -

2% 238

23



v

{1+$§}2J5[1+J§}f4mm8n$4

2.2 57 (2 o

\(lm r_l"lsﬁm]] f‘,l'; {1 . :J/E]E -

Integral representations:
_[34\/_ ( J[\I [l+~«.,"5] -1sc5n:]]f‘.l?[1+;‘rjg]2

PR
(1+ V5 5(1+V5) etomhe i

3/8 f11
2w 2 w0
1 [f]

)

4
(1+V5 } J5[1+f Bttt
3/8 4 aE
2x2 Yoo 3

e QT

34
%’E}z \15 (1+V5) exp[ J'Dld— dx] i

{-1+x1logix)

2 23}8

From which, multiplying by 1/6 and adding 1, we obtain:

1 +1/6((((Pi~(3/4) gamma (3/4) sqrt5 * (2)N(1/8)*1/2(1+(5)(1/4))"2
(1/2(1+sqrt5))"0.5%e(-(5Pi)/8)))))

Input:

PN T AR ) )

6

Iixiis the gamma function

24



Exact result:
|
4—n2 — .y ;
(1+V5) \{5[1”*5 Wasil il

1+ :
12 238

Decimal approximation:

1.653280684818541451722823540190949959410019128530119681016...

1.653280684....
invariant Q = (Gss/G1o1/5)° = 1164.2696 i.c. 1.65578...

Alternate forms:
V14VE (54VE +2. 594)0ms 214 p(2)
12 » 238

1+

—
[1 - 1"? }2 \( 5 [1 - \"'F} e 3TNB L7i4

627" i(}

1+

3

f f ; :
[‘J 3 _5; +‘J 8453 ][l+$§}2 e1ITNE 314 3,4
2 2 4

9. 23

1+

Alternative representations:

P45 (V2 (1 Y5 F)r(R) | 20 V) o)

1+
2 x6
G[l i g}ﬁ oS TIE ;3)4 [1 } e [1 +V5) V5
1+
2.66(2)
B4E [%’E [1 " ?.*E}z] r[i}[,ll 21 (1+V5) r‘“sﬁ’ﬂ]
1+ =
2 %6

YT o logG(3/41l0gGi143]4) ~5m)8 3/4 [1 i ‘{;g}z 1 (1+ ,M;'g} V5

1
= 2.6

25

result very near to the 14th root of the following Ramanujan’s class

n! is the factorial function



#4V5 (V2 (1 +3E}2]r{§}[,,/ ;(1+V5) f'”sm’]

1+ =
2.6

[‘1+§}’ﬁf*5””'8 4 (145 1(1+V5) V5
2.6

1+

Series representations:

P45 (V2 (1+V5)) r{g}[,! ;(1+V5) f‘”s‘”’]

1+ =

2.6
3§ [kl
(1+V5) \5(1+V5) e Cea¥4 50 {—4]1! a2
g

1

g . 938
P4V (V2 (145 ) r{i}[,,’ ;(1+V5) *"1"'8‘5”]
1+ 2 =
a_ fizn )
{1 +¢f§}2 5 [1 + E} o mNE o3/4 Ef;ﬂ w
1+ tor (zg
12 x 28
VS (V2 (1 +$§}2]r{§}[,,/ ;(1+V5) *"1"'8‘5"’]
1+ S =
(1+V5) |/ 5{1+VE) e o8 204
1+
1222 T (3
: B Srasiad B
for ‘ 1 =landc: =1 and ¢ = I

26



VS (V2 [1+3f§}2]r[§}[,! ;(1+5) *"1"'8‘5”]

1+ =

2x6

[f—-:S:rJ,.'S [5 P i W1+45 oy
I PV 53 f 1445 7% 42700 5[1+\E] e

o 41 ; Ghen _
SlIl[EIr[—th{ +22.;,}}F (1 z.;.}]] /
/

(5B i 3 i{'l}j n
24 ¢ [— —z.:Jk e
A .4 J:=|:| __|![—__| +k}!

24&[3 ri oyl sin[iln[—j+k+25’.;.}}r‘j’[1—z.;,}
- -5
a4 i(—j +k)!

k=0 j=0

Integral representations:

P4VE (V2 (1475 f) r[g}[,i 3 (1+Y5) f‘”g‘“’]

1+ =
2.6

(1+V5) J5(14V5) eBms s
1+ e j dt
12 2% o
4 lng{gl}

V5 (V2 (1 +$§}2]r[§}[,,/ ;(1+5) *"1"'8‘5”]

1+ =

2.6
(1+V5) \5(1+V5) e N8 224 <
"

. 12 2%8 jﬂ ﬁ “
VS (V2 (1 +$§}2]r{§}[,,/ 7 (1+V5) *"1"'8‘5’”]
1+ =
2.6

34

o -1-3 1w
1+ 157 50+ v5) Exp[_s_; S il

1 34
+ dx|a™
-13 (=l+xilogix) ]

1+ )
12 « 238

27



((1 +1/6((((PiN(3/4) gamma (3/4) sqrt5 * (2)N(1/8)*1/2(1H(5)N(1/4))*2
(1/2(1+sqrt3))10.5%e(-(5Pi)/8))))))) - (34+1)/10°3

Input: -
[1 - é [;TB_M rEJ[ﬂ"_ Y2 é [1 +-:,"'E]2] [\J é [1 " *u"?] P—l_-'S-:S:r]]]]_ 31;1

Iixiis the gamma function

Exact result:
|
4=12 STy { |
o (1+V5) \{5[1+ V5 ) e S 34 2

—
200 12 . 238

Decimal approximation:
1.618280684818541451722823540190949959410019128530119681016...

1.618280684...

Alternate forms:

ﬁﬁ:n [5?9 .95 98 [1 G _::,l'g}z \/ﬁ o 5TNE  3)4 FGJ]

= = 34y ~5aY8 _3/4 3
193 V1+V5 (5+4V5 +2.5%%)e =+ (2]

-+

200 12452

I'—
o3 (1+V5) 50145 coms s

o7 (})

Alternative representations:

4 = (B—= d—1 2 ; — ,
245 {\.-'2 [1_”;5} ]r[EP[V{ 1 (1+V5) {,—1_-8-:5,1]]
1 v 2 ; 34+1
’ 2.6 BT
3\Br5 smye 34 4= [ 1 T JE
G1+3)VZ e84 (1 V5] 2 (14V5) V5
35 4 2 :
G 2. 6G(2)
4

28



<5 (V2 (1 +ﬁ}2]r&}[\f G "_Hs‘m] 3441

2 %6 10°

1+

39 -logGi3/4)410gG(143/4) ,~(57)/8 34 {1 +¢-'§}2 114V} v5
3 )

+
10° 2 %6

”E"I4E[ﬁ[l+ﬁ}2]r[i}[\fé[l“‘g} ‘“_Hs‘m] 34+1

2.6 10°

1+

35

((1+2)1VZ Y4 (14 Y5 ) \/g[h V5| V5
; EE
10° 5 6

Series representations:

w14 V5 (V2 (1+V5) r[i}[\; B Tat5) ‘“_mm] 34+1

1 S —
+ i 10°
3% k)
V5| /8 3y (2f oy
log (-5} 514vE) com e g LI
200 T
245 [E"E [1 +¢'€}2] r[E} 1 [1 e “ag} R TEILEY
1 4 2 J —
+ e 108
. \ )
V5| / ! ': 'ZD]"(F': =)
193 [1+V"§} \/5[1‘*"4'?]- e STNE L3/4 Ekmdj 4T
——
200 PO
r"!' i £ ar zp iy

29



#HVE (V2 (1475 ) r[i}[\l' ps] ‘“_HS‘SMJ 3441

: _
N 2.6 10°

1+F} \f5[1+ e TNE p3f4

193
2y 12x2 Y2 (3 e
Eoiak + X5 13! el
'r--|"-! l and cz =1 and « . ‘
| +k
8 4r—2 T
s AP raevs) ]
. 2 x6 ETE
[4-*5"-‘-"8 [125 LM R SR
50 278 594 | 4y a5x 2 5[1+\|’E] ey

579 tsmﬂz —ZJk L Sm{ }T[_I+k+zzu}}rm[l ZD}]]
0 /

= =i +kn

sm{ (- r+k+22:c,}}rm[1 z.;.}]

[@:m}_‘[— —Zufi[ i 1) +hon

=0

Integral representations:

s ["SE 1 +$§}2] r[i}[\f ] ‘“_158‘5”] 34+1

1 — =
N 2.6 10°
4—12 —amye 3/4
193 [1+"¢"€} 5[1+"¢'|'§}f' ¥ : 1
i dt
200 12 238 o
4 lag{r—}

30



— 4—12 IT———
AVE ( 2[1+\.’5j]r[§}[l'§[l+v5}e1-8‘5’”] "

2.6 -~ 10°
f—
-5TIE 34
193 VS) {5(1+V5 J"” 2
EDD 12 . 238 i AE
- v'f [S 5 [1 +$€}2] F[E} 1 [1+ ,,‘."E} 0—1_-'81511:]
; 4|\ 2 ' 3441
! 2.6 10°
—
1-2 (=14} .
ﬁ}245[1+\'€} exp—E+JDI;“LJx x4
193 ! 2 {-l4xilogix)
200 12 x 238

We obtain also:

Input:
|

R e Iy (RO S

Iixiis the gamma function

# iz the golden ratio

Exact result:

_E-11D+25[l+rj (La VB et 3f[§}4
é

3242

Decimal approximation:
125.4321117445795591686972378223077926910362282788865076243...

125.432111744...

Alternate forms:
25(1+V5) (3+V5)e 247

4\Er[ﬂ4

1
g
¢

31



g ‘J{E [1 +$flg]8 [1+ \/E]z e B2 A [3!]4 - 1 -110

L

200(1+V5 ) (1+V5 2 e ™22 (21)° 48172 1104+ 1)
81V2 ¢

n! is the factorial function

Alternative representations:
[% [;ﬁ-"“v’gr[fﬂ[ ~(1+V5) e ”‘5’”]] [1+5§E]2]4 —ag—zl_i -
4
110- 2 +[é [-1+ E]! Yo omE 304 (14 4?]2 % (14 E] \,E]

&

Vs ) aeVs) o] ¥2 (145 ] o921 -

— 4
G[l +3) N -5 ;34 {1 +:t,.-§}2 \/ 1(1+vE) V5
4 = ]

L
g 26

Series representations:
4

[é [;r&-‘&t,fgr[;] %[1+\/E] f-l,-'S-:S:r]]]%l'E[l_r::/E]E] —89—21—$ _
_lll:l—i-k? [1+\'/_] [ \,"_] 5 m)z2 3[2‘[ } rkl[l}]

=

[g [ Js r[g][ L (1445 ]]5[1@]] 8921 -
_11D—$+g 2[14?]8[1“.@] {5)2 3[2‘[ }kr“"m]

k!
k=00

32



4
[é[“wf_ r(; ][ ~(1+V5) e 13"—‘"-‘]]5}?[1#{/?]2] —sg—zl-iz
1. 25 [1 + ‘4"5 }8 (3 + \'E}f_ﬁ"l"z T
Ty e
¢evz (T el
i'='i‘ ] | and . ] and ¢ o i : !I : i
Integral representations:
4
[[r (2 J[ L(1+435) ls<sm]]fﬁ[1+</€]2] 89211 -
4
25(1+VE ) (14VE P 2,3 [J; ! d’t]
4||]Dg|:l]
LY, ey AL
¢ 32v2
1 3.'4\;'_ 3 1 o) -veism || 8o ::/_24 1
> |° SF[I;] 5[1+1~,f5]¢= V2 (1+35) ~89-21- - =
25 f‘,- 1 4 i 3-:—1+JL'JI+.1|r3-"4 .
o 1 { }[ +V5 EXP[__+ k (~1+x)logix) Jx]n
i 327
T 3\ [1 — 1 * 1
[5 [ng,‘;@r[‘_}][ !5[“”‘“5] f-l_-s-:SmJ]-\,l'E [1”/?] ] ~89-21-~ =
25(1+V5 ) (1+VE ] [3 s, g 0 s ] 3
- 1 { i } i =t Hits i Jj (-14x)logix) s L2
ST 32v2

((Pi7(3/4) gamma (3/4) sqrt5 * (2)N(1/8)*1/2(1+(5) (1/4))"2 (1/2(1+sqrt5))"0.5%e/(-
(5Pi)/8))))"4-89-8

Input:
|

[ 2V ¥z 2 (1 :Em[\; L(1.y5) ]] _g9-8

Iix)is the gamma function

33



Exact result:
25 {1 % f‘,rg}ﬂ (1+VE 2 e omI2 43 r[i }4

4
3242

-97

Decimal approximation:

139.0501457333294540169018246566734308087565374586922704864...

139.0501457...

Alternate forms:
25(1+V5 ) (3+V5)e ™27

av'2 r[i}‘*

w V2 (1Y) (1o 5] o (B o7

-97

25(123 +84V5 +55vV5 +36 ?M}fﬁnwngdir

P -97
v 2

Alternative representations:
[é [H_BM \;’Er[ﬁ][ 1 [1““,'?] f—l.-'s<5m]]$'5[1+ﬁ]z] e
_g?+[5( 1 32 o2 (145 L (145) JE]

HERE AR R Py

— 4
G(1+2)VZ e84 1+ V5 ,J 11+V5) V5

~97 +

26(;)

[_[34,}_ [JT*JS '”‘5’”]] 1+£]2]4—89—8=

a7 2 oo 5] 1 5) o

34

n!is the factorial function



Series representations:

[é [;rB.-'4 Er[;] % [1+\/E] f-l,-'S-:S:r]J]%.'E[l-ri/E]z]“ e
_9?+§ 4 [1+ﬁ]8[3+£] ~5m)2 3[2‘[ 5 rkl[l}]

e k!

HELE HED ]]E[:LJE ]2]4 695
() i ] -
25U+¢_j[3+ A5z 3

16 V2 [lk:l [3} ‘:k]

-97 +

Integral representations:
4

2[R 05) ]]»G[ME [ -o-e-

—

25[1+~.’5} [1+ V5 2 e 5702 43 le 1 gt
4|'1Dg|:_1r‘:|

-97 +

322

H i EE ]]E[:LJE ]2]4 595~

1= =14x)
25[1+f‘ll'g}g{l'”"r§12’EXF'—H+4 IJLJJ: e
: 2 {-1+x)logix)

-97 +

32+ 2

35



[é[ﬁ:“*@r[%][ ~(1+45) '”‘“‘H ]—89 g =

1 4—]:-3:{1'3 4'| 3
X |

2 {—=14x) logix)

25[1+F} s Th Exp[ 3y-Eafl——— !

-97 +
322

27%1/2(((((PIN(3/4) gamma (3/4) sqrt5 * (2)N(1/8)*1/2(1+(5)(1/4))*2
(1/2(1+sqrt5))*0.5%e(-(5Pi)/8)))) 4-89-21+2)))

Input:

7 2[[ (s Y21 (o r”[ L ys) ]]agzlg]

Iixiis the gamma function

Exact result:

27 25{1+v"_} [1+ V5 |2 o5z 3r[j}4 ]
- 108

2

azv’_

Decimal approximation:
1728.676067399947620228174632865091315918213255692345651567...

1728.6769673...

With regard 27 (From Wikipedia):

“The fundamental group of the complex form, compact real form, or any algebraic
version of Eg is the cyclic group Z/3Z, and its outer automorphism group is the cyclic
group Z/2Z. Its fundamental representation is 27-dimensional (complex), and a basis
is given by the 27 lines on a cubic surface. The dual representation, which is
inequivalent, is also 27-dimensional. In particle physics, Egplays a role in
some grand unified theories”.

Alternate forms:
675(1+V5 ) (3+V5)e ™2 47

8v2 r{‘—lt}4

- 1458

36



V2 (15 ) (145 o2 (2] 1458

675 [1 - ﬁ}g {135 V‘E}Z eBTNZ 3 r[i }4

6442

- 1458

n! is the factorial function

Alternative representations:

T e e (2 e PG e ) o] )
22—?[-1D3+[%[-1+z}zfﬁf“”’fﬁf-"“[1+~./_]\f (1+45) wf_]]

2 o e e T

{ G1+2)V V2 78 134 (145 | [1(145) ¥ ”
27
S |08+

26(3)
= ERE Bt HINE

4

”‘5”]] 89-21+2]=

E?[ 108+ (3. o2 e 24 s +£] 45[1”/;] E]]

2

Series representations:
4

(1,005 (47 o )2 05) o) _89_21+2]:
_1458+12—DE[1+$E]8[3+£} {5 my2 3[2‘[ ) r“"m]

o X

\f%[1+\}€] ‘1-"8‘5”’]]4-89-214,2]:
k)

E[-m&% 2 (1+95) (1445 ) 02 B[L[ e ”*H

o k!

37



Z (55 (2 (- 5))

. e L 4
4 \I%[]--P\JIIS] ‘rl]s.ﬁm]] _89—21+2]:
675 [1 V5 } (3+V5 e Bm2 3

[Lk 1[ } ck]

1 1 [/
1 and | .1I:I
- |
| k

Integral representations:

[ E 0 E) QT ] o)

—

25 [1 - i’?}s (1+ \,HE}E e 52 3 J;l 1 ¢
“tlll]ngl:];]

—|-108 +
2 3242

2—; [[é ETUN Y [EE (1+ Z‘E]z] rEJ [\f é (14 \f?] e'l-"s“-”’]T _89-21+ 2] "

e &
25 [1+F} (1+V5 Exp[ e o o d’x‘]}r

27
— |-108 + —
2 3242

97 [[} - [\/—[ +4g]2']r(§J[\fm _18,,5“]]“_39_21&]:

F 4 2

g ) 34'|
25(1+V5 )" (14V5 ) Exp[ 31-r——’+4j31&d1‘];r3

(=l4xilomix)

27
—— |-108 + —
2 3242

and:

((27*1/2((((Pi~(3/4) gamma (3/4) sqrt5 * (2)N1/8)*1/2(1+(5)7(1/4))"2
(1/2(1+sqrt3))10.5%e(-(5Pi)/8))))4-89-21+2))))) /15
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Input:

AT ST (e

Bo-121 +2]]A (1/15)

Exact result:

V3

[}

- Y] onae .
15l zsilﬁx 5] (1495 P e 5 TH2 53 n{%]“

| ; -108
334

]

b3

Decimal approximation:
1.643794752473022771892344506166634367004757599252167265633. .

1.643794752...

Alternate forms:

V3
z
. 25{1+1J—5]8|:3+v?],,—-:5 T2 7
*‘1| avz n:f;]“
V3
2

15 5{1+‘3£_]S{3+¢?]ﬁ5"1"3 3 r{%]“
: -108
1642

-108

B2

vz 1{/50 (1+VE ) (1+ V5P e ™27 (24} - 2187 V2

3

39

Iixiis the gamma function



Subtracting the two results, we obtain after some calculations:

1H1/((Pi* 1/(((3.91968410891124871-[(PiA(3/4) gamma (3/4) sqrtS
QN4 1/2(1+H5)N1/4))2 (172(1+sqrt5))5/2%eN(-(SPiYAN])))))

Input interpretation:
1+

[

s

. AT T = :
3.919654103911248?1—.-T3-'4rl:%ll‘u'S [1.'2 {1+‘:35] IH%|:1+\-'5'|'| %.-—1-'4’-5*”]

Iixiis the gamma function

Result:
1.64033886288815923...

1.64033886...

Alternative representations:
1

1+ = =

Y2 (LVE P RS (1 )54 6)

2(2 2}

3.019684108911248 710000 -

1+

e |9 | ==

— o apa . YR po
3.919684108911248?10000—%|:—1+4§'|! 2 y":5”1'4:r3-'411+\-'5] V5 (1495

1

1+ = =

Y2 (LVE P RS (1 )54 6)

2(2 2}

3.019684108911248 710000 -
1

I

P T P N Ty L
3.919684108911248?10000—% | %.D'l v 2 e ia i g 34 {1+u' 5 ] V5 (1445 )

1+

1

1+ = =

/43 (LA {2)(VS (Vs )setiten)

2{2 =2}

391968410891 1248710000~

1+

1
m
4 4 34, Y12 o ()
3.919684108911248?10000—%-:1] ,AV2 p":5”1'4n3-'4{1+v5] V5 (1445
42 _ )
4
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Series representations:

1

1+ - e

w34 47 (V) o 2)(VE (145 )se2126 7))

3.919684108911248 710000
242 - 2)

i

I . .
= 1.00000000000000000000 ¢ 2™ [3.91958410891124&?1000 e,

1.000000000000000000000 ¢°™* 7 - 4.62807117722066311081
e [—l}k 5 —x}k x* [—l}k

L34 EXP(‘”{WJ]FFJGZ 2l

2 4 o k!

; arg(s - x) 3
4.62807117722066311081 *'* exp‘?(r x {gg—”r(;]
iy
I L
o (-1F 5 -xf x* (-1} ]

FETR

=0

forixe Randx <0

1

1+ - o

T {1+‘:&?]2 r{f]h’? ([14v5 )5 e L/4EmY)

3919684108911 248710000~
2{(2-3)

1 i
~ 1.00000000000000000000 ¢ 7 7*

Fi

3.01968410891124871000 ¢ ™ 4+ 1.000000000000000000000 &2 ™ 7 -

W =2 (e (N e (E) Yo
6.17076156962755081441 7°/% \[ 4 L 4*[2] > -
e 1
=0 k=0

5.1?&?5155952?55(:81441;ﬁ-"“ﬁ i i

ke =0ko=0
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1

1+ - s

34‘::'2{1“#5] ]{u'—sﬂlw?]s:-‘1-"415”?]]
2(2-2)

1 i
= 1.00000000000000000000 ¢ 7

T

3919684108911 248710000~

3.0196841089112487100 <™ + 1.00000000000000000000 & ™' 7 -

P k)
; 3 o = 3 x| =)
4.6280711772206631108 r°'* 4/ 4 LZM[E] 2.[4 ) B
k k=0

k!
=0

4.6280711772206631108 /¢ y/4
1

d | 2 |2 . 2 ko)
. [ ][4 %0 2 1"2)(z0)

L) k]_ I‘ S M
PPy C or (20 ¢ Z or 2

Integral representations:
1

1+ - oy

4% {1+1.'?]2 r{f]{q—s ([14¥5 |5 e li45m))

2(2:3)

3.919684108911248710000 -

1
- [3.9 19684108911248710000 + 7 +
i

PRl Er [—4.528[)?11??22[]55311[]8[]8 - 4.628071177220663110808 ‘,/E]

" -.'H_E
E L
1

1+ - e

w34 V7 (15| o 2)(VE (1495 )se 14 Em)

2(2:3)

3.010684108011248 710000 -
1
-[3.919684108911248710000 +rx +
a

PRRLES [—4.528!3?11??22[)55311[)8[)8 - 4.628071177220663110808 JE]
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1

1+ - s

w34 V7 (1VE ) f 2)(VE (1495 )se 14 Em)

2(2:3)

3.919684108911248710000 -

1
[3.9 19684108911248710000 + 7 +

i

i 3
g PN 304 csc[E’TJ [—4.5280?11??220663110808 =

oo SIT(E
4.628071177220663110808 \E]\EJ ; }dt]
oVt

Now, we have that:
e/3

Input:

3

Decimal approximation:
0.906093942819681745120095823784220832585749031233319858322. ..

0.9060939428... result very near to the range 0.910-0.918. We know that o’ is the
Regge slope (string tension). With regard the Omega mesons, the values are:

w | 6| m, /g =0 — 60 | 0.910 — 0.918
wiws | 543 | myq=255—1390 | 0.988 — 1.18
wiws | 543 | my g =240 — 345 | 0.937 — 1.000
v |3 me = 1500 | 0919 | —0.09

Property:

5 is a transcendental number
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Continued fraction:

1+

Q4+

1+ 1
1 1
B 1
1+
5+

1+ 1
1+

1+ 1
1+

26+ 1

Alternative representation:
EXpIE)

e
3 3

Series representations:

T - |
3 Bkﬂk‘
T
g 52*k
k=0

oo =14k
. Ek_n Ll-i-z
3 3z

From the two results, we have also:

1/10752(((3.91968410891124871- [((Pi”(3/4) gamma (3/4) sqrt5
QN4 1/2(1+H5)N1/A)) 2 (172(1+sqrt5))5/2%eA(-(SPiY4)))] - (e/3))))

(we have multiplied by 1/10°)
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Input interpretation:
1
— [3.9 1968410891124871 —
1|:|52

;rg-"4r[§Jv’E[2‘f5 %[1+§‘E]2][[%[1+£H gf—l,-'4q5;r;uJ_§J

4

Iixiis the gamma function

Result:
1.1055800246378012... » 1072

1.1055899...*10™° result practically equal to the value of Cosmological Constant

Alternative representations:

497 (145 ) (3)(V5 (15 )54 6m)

3.919684108911248710000 - -
2(2-32)

L

1|:|52
- fa miaf. Bt —p
5aﬂ1+4§|‘52 --"5”1'4:;3-'41153;5] V5 (1445

3.919684108911248710000 - 35 - |: ey
B =
4!

1052

14 47 (145 ) {3)(v5 ((14v5)s 11 6)

2{2-2)

3.919684108911248710000 -

L

1|:|52
[ 3

1
—[3.919584108911248?1DDDD - = -
1|:|52 3

;_’ ﬁf—]Dan:E,-'4;l+'|ngG-:1+3,-'4]f—-;S.rr;l.-"t L34 [1 5 ﬁ]z \E [1 y \E”

14 47 (145 ) {3)(v5 ((14v5)s 11 6)

3.919684108911248710000 - -
2{2-32)

L

1052
3.919684108911248710000 - i:; =

® (10 247 o e (145 f 5 (1495))

1
1|:|52
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Series representations:

a4 {“‘,‘E]E r{%u V5 ([14v5 |5 1/4EMY)
3.919684108911248710000 - 5E - -

a1

1|:|52
1.0000000000000000000 ¢ 274

[3.9 1968410891124871000x 1072 £ ™% _3.33333333333333333333x 1072

M54 _ 4 62807117722066311081 x 10732 734
o (1 G-xfxk(-1)

e P2 ) 5 =

2 4 k1
' argis -x
4.62807117722066311081 % 10722 734 Expz[j oy {gz—}”
8
3 \1’_2 o (1 (5 —x)f x* [—é}k
r[;] x L F forixeRandx =<0
k=0

w314 Y7 (14Y5 ) 1 2)(vE ([10v5 )5 24 5m)
3.919684108911248710000 - T o

1|:|52
1.0000000000000000000 ¢ ™%

3.01068410891124871000 x 1072 ™% _ 3.33333333333333333333 %1073

| | 2
M4 _ 6 17076156062755081441 x 10772 274 4

o 1 o [E}k F':k:'[ll'
LZM‘ [ 2 ]]Z Z “T —6.17076156962755081441 % 1072
k k=01 :

1
3k2 . 41k [ 2 ]r“-“?-‘[l}
k1

k!

P

ki =0ko=0
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a4 {“‘,‘E ]2 r{%u V5 ([14v5 |5 1/4EMY)
3.919684108911248710000 — 5E - -

a1

1|:|52
1.0000000000000000000 ¢ 274

3.91968410891124871000 x 10722 ™% _3,33333333333333333333x 107>

]

i I 2 5
Tt _4.62807117722066311081x 1077 2 4 4 LZ 4*[
=0

-l 5 T P

k
B [% _ZEI} r{kj[z.;.]- S S
-4 /2807117722066311081 %1077 »™

e k!

1
[ oo
1

k!

Integral representations:

344 {“‘!ﬁ ]2 r{%]ﬂ V5 [[1445 |5 71415 M)
3.919684108911248710000 — e "

L m

1|:|52
3.01968410891124871000x 10722 ~ 3.33333333333333333333x10 P e +

e BTNt 3% 4 628071177220663110808 x 1077 —
. ~.H—E
4.628071177220663110808 x 1072 \E]\G J“— dt
o Yt
w2497 (185 ) o 2)(V5 ([ 14v5 s 4 5m)

3.919684108911248710000 - -
2(2-2)

b m

1|:|52
3.01968410891124871000x 10722 — 3.33333333333333333333x10 P ¢ +

g BTG 34 4 628071177220663110808 1072 —

4.628071177220663110808 %1024/ 5 ]w." 5 fl; dt
0
4 lng{%}
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344 {1:3;?]2 o 2)(VE ((14vF 514 5m)

3.919684108911248710000 - -
2{2-2)

a1

1|:|52
3.91968410891124871000 % 1072 — 3.33333333333333333333x10 P ¢ +

e 3
g BmNa 3ia csc[g] [—4.628[)?11??22[)5531IDEDE %107 =

SInit)
dt

Vi

4.628071177220663110808 x 10722 E] \'E J i
i

logix) is the natural logarithm

caoia) s the cosecant function
From:
Some definite integrals — Srinivasa Ramanujan
Journal of the Indian Mathematical Society, XI, 1919, 81 — 87
We have:
/x cos mtx e 141 f_l:ﬂ 1 ]
o coshmz 2+/2 V(T +1)
275 S o = - Ll
/ 5-111 i —rti)e? gy _ i = 1—;—_.‘ e .
p sinh#wz 2 22 (t+1)
From
f” cos Ttz P e 141 - . i
o coshwz 22 (t+1)
we obtain:

(1+i)/(25qrt2) *exp(-1/4*Pi*2/3i)* 1-i/(sqrt(2/3i+i))
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Exact result

J_\/— }—-'4116

Decimal approximation:

- 0.0647596443606319700820981829363534501357922754937809790... -

0.418313034953905732282520363988777969778210244338017997... :

Polar coordinates:

r =0.423296 (radius), @=-98.8002° (angle

0.423296

Alternate forms:

( x ED][S[ 1)*¢ 2+2*J_]

20

\‘{_\/7 }[ 1)%6

(—i = i}[— 1% [5 TN E]

20

Series representations:
ifm2)
exp[—n}[l + i)

L

22 27
3
" kj_1y fai —k
—27 S [ 2}.!.: 2 -z ZD +EXP['!—F] S [_2 k[z ZD} %o
k! 6 k!
=0 k=0

49
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EXP{‘;L?}”“} w (-1F 2 -xf x* {__}k

! :[_z,-exp[mﬁfg{g-ﬂ]z ik,

. . I i k!
3
o 13
EXP[_E—FJEXP A arg{_ _x} i [_lk{% _x} < {_‘%}k +
6 2 ko ket
. arg——x‘ M[l}kE_
IEXP(_%]EXPNE{ {E}T } ]Z {3 k‘} { }k]
1 k=0
3i k [Eogre !
. arg{2! - x w (=17 (2 -x"x i
AR SR S
1F (2 - k(-1
i {3 :'} X { z}k] for (x R and x 0
k=0
exp{—;ng;'}[l +1i) i
2vV2 CLE _
3

[[[ 1 J—l.-'z [arg(2—zg W2 mh]-1/2 [mg{ % | ];"12 nﬁ] z-uz-l,-'z |mrg{2—zg W2 m)]-1/2 Isugq_ % -z ]}."'12 m]
= 0
iy

il
[ (1 Jl-"z largi2-20 2] 45 qrg@—zg iz m) a If { } 2 -z0)" 55
2i|l— bty Z o

k1

e k=0
Exp[—%](i ]1,.'2 |are{ 3 -z ) f12m)| z,;,”z |ue( 3" =0 )iz m)|
0 [—1}k{ {5‘; z.;.} 3 imy( 1 W2 |ag(3 -z )z m|
2 T -ilesl-5)(3;)
k=0
z;azlsus S _zo)f2m)| i -1 (-5) f; —zn}JFC % ff
k=00
- [_l}k{_il}k 2-z0)f 7" | & 1 {_é}k{%_zﬁ'}k %"
. Z k! k!
-0 k=0
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sqrt15 *(((1+)/(2sqrt2) *exp(-1/4*Pi*2/31)* 1-i/(sqrt(2/3i+i))))))

where 15 = 5*3 (Fibonacci numbers)

Input:

— 1
y 15 t:_exp[—
242

1=

Exact result:

— 1 iy ~imy6

28 — [3 == |

o & o) B, O R e +[2+
3 V2

Decimal approximation:

-0.2508130241150426818817357786512750002687437670700867319. .. -
1.620119417877957965524160235653280335150605504565944867 ...

Polar coordinates:
r = 1.63942 (radius), &=~ -98.8002°

1.63942

Alternate forms:

l  Er— : | p—
zr[-122‘!-1 —(1+p(-18 \,"BCI]

T T
3¥ 1 -[— —J[—lm- o
v = \H 2

2" 2
1 i[5 (6
E a4 - ~im)6
S T Rl o, TP T QR L
[2"‘2”2 £l Vs

Expanded form:

4 1 I |I 15 imi6
33 1 [— —J =
Neolid S o
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Series representations:

. {_El}k (15 —z.;.}k za‘k

Exp{—“"m}[lﬂ} ; o (1)
2v2 2 é,

k!

o (-1 (-2) (2 - z0) ¢

o (-1 (-1) @-z0) z5* i
[_21 2 k! +EXP(_E]Z k!
k=0 k=0
) nf )
iexp(- — /
k=0
w (-1 { } 2 -z 255 Y w 1) [ } [5— —Zu}kzﬁk
[2[2 = ]Z k'3
k=0 k=0
for (not (zopeR and —so < zg = 0)
exp{—“"m}[lﬂ} ;
15 — = o
\I_ 2v2 2§
? +1i
arg(15 —x) [ & CDFA5-x* x

2 ke

)%

k=0

[Exp[m |

*{-é}k]

aa [—1]3'-c (2 —x‘}k x* {_El}k

_jarg(2 -x)
[ronfea |tz O L
, k ;
Ay I i e || Kl ol Kl 1
exp(—EJexpnﬂ T k% Kl +
i arg[——x} o [—l}k[%— } [— }k
- arg|— - X 8 1 ] (S
oo 22| £ “"‘]
=00 :
i k
R e R oo B S
T tor (x R and x L
k=0
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Exp{—i:”z;}[l +i) ;
NET . _
2v2 5
? +1I

[ 1 ]—1,:'2 |argf{2—zn W2 m) |+ 2 |larg{15-zn W2 m)]-1)2 Ialg* % -Zp ]II."I12 .IT:I|
g

~1)2 [Argi2-2g W2 m)|+1/2 |argi15-zg V(2 m))-1/2 Isug{ 5‘3—"-3.;, \izn :]
ZD L] I

'fagq = [_El}k (15 — Zo ) zak

k!

k=0
i ki 1 [

1 (U2 latg@-2 V2™ 5 oo zg i@ m) w (=1 {_E}k (2-2n) 2
2![_J ZDI 2 z

En

k!

k=0
i ;,-] ( 1 ]1,:'2 Ialg‘{ %—zc, :|I.-"I12 JT:II 1,2 Img{ 5’?: -zq :|.."I12 JT:II
fL % ! l

ool

o [—]_].k [_ é }k 5?‘ - Z0 }k Zak _, [Exp(_ EJ [i ]1.-'2 IaLgi %—z.:,:l}-"lniz JTJI

by

L=0 k! 5 2y
; . i k
1/2 lalg{ 5‘3—‘—2,:, :I:-"-:ZIr:l] w0 (-1 [_é}k [5; _zﬂ} Zﬁk /
“ é k1 /
: [“’ e [_El}k 2-z0)* 25" ]i -1F {_é}k [53_; _Zn}k %5
o k! = k!
From
]"“ sin Ttz 7 . I W44 g1
o sinhwx 2 2v2 J({E+1)
we obtain:

((172-(1+0)/(2sqrt2) *exp(-1/4*Pi*2/31)* 1/(sqrt(2/3i+1))))))

Input:

1 1+ I
e Exp[——}r-—
2 2+2 4 3

J 1
I
[ 2
I ol
3

iizthe imaginary unit

53



Exact result:

1 1 i w13 FR
o el kil o | 34 & imye
2+[2+2][ ; \I 0 °

Decimal approximation:

0.16458980337503154553862394965030856468390724605827114135... +
0.19364916731037084425896326998911998054164608526457954132... ¢
Polar coordinates:
r=0.254145 (radius , @= 49.6375° ill':_"!"
0.254145
Alternate forms:
1 (1 i i g
Sl Al 1o, S f
2+[2+2][ : \Im
1 3 i) 6
272 \HS ‘
(i + L][[— 1712430 +(5 —51}]
20 20
Series representations:
1 [1+z}exp[—:2;} 2o i
2m =[5 ) e 5)-
(242} 2—3‘ +i
% I k':u —k —k':u
I i i U (=) (o), @20 (T -20) 22t
Zn =
kq =0 ky=0 kpthyl

@ 1f(-2) @-20F %" ) & D5 (-3) (3 - z0)" z*

gmz[; - -

k=01 : k=0

- { ™ S|
ror (Not |2 roahng -
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JT2J:}
4.3

2" T
[EEII- 2—;+1
iw iw

= EXp[—E ] +i EXp[—E ] - Exp(fr;ﬂ

1 (1+8 Exp{—

arg{% - x}

A
= 2

arg(2 —x)
e L

=
o o ek (e (), (),
Jeq ko /

k1 =0ky=0
5
= arg|— -x
EEXP[}TH{MHEXP nA {+} ]V,';z
Fis
k=0 k!
i k
S {_l}k{% —x} x_k{_i}k R
k' for ix R and Xx T}
k=0
1 [1+!}EXp{_:2;}

; =
(242) ||2—;+1

[ 1 ]-1,'2 | gi2-zg )2 m-1/2 [alg{ %-z,;, 2 m] ~1-1/2 [argi(2-zg W2 m)]-1/2 Isug{ %-z.:, iz n:]
—— 5 ZU 5 ¥

Ep

i i 1 +1/2 largi2—zg W2 mi|+1/2 Isug{ 53—f-z.:, iz n:]
—exp(——]—:exp(——]+[—] '
B Z

141)2 [argl2-=g W2 m|+1/2 Ialg‘{ %_ZEI :|ll|."|:2 JT:II

En
m o [—:|.]"l':1+‘;:2 {_Zl}kl {_21}5:2 [E—Zn}kl {53_: —Zl:l}kz Zakl_kz .l'
kéﬂkén kitks! /
@ (DF(-7) @-z0)f 5t ) & -1 {—zl}k{?—%}kza“
? E‘ k! 3
k=0 k=0
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sqrtd2 ((((172-(1+i)/(2sqrt2) *exp(-1/4*Pi*2/3i)* 1/(sqrt(2/3i+0))))))

where 42 = 21*2 (Fibonacci numbers)

Input:

1 1+: 1 2 1
42 |- - _exp[——;r —:J

2 9.9 4 3

2
—Ftl
\13

Exact result:

I g o o™
Y 42 [— +[— - !—][—1}3"4 \I E f_':“ﬂ"&]

222

Decimal approximation:

1.06666383727551432942518409446853257038158222231532731155... +
1.25490003980111332196725803867778123408022305394800820971. . ¢

Polar coordinates:

r = 1.64705 (radius), @ =~49.6375°
1.64705
Alternate forms:
21 (. e
2 10
[21 3 B:J[ 172 [
2 +[2 Ty V5

1 [ i1 o
E[5«,f42+[3+3m-11 '.,"35]

Expanded form:
TR T L U - e
—+[—+—J[—l}' \(—f""
N 5
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Series representations:

(1 +1}exp{—:2;}

V{‘T 1

g f2e
2
(2v2)

[[i ~1F (- L (42 - 7o) 75 ][_EXP[_%]_!EXP(_%]+

G [_zl}ﬂq [_zl}kg @-20) (3 - o) ZD*I*E]

/
/

2

k]_—ﬂkz:ﬂ

w[l}[}[EZD}ZU

o

K!

k=0 k=0

w (-1 [—-1} [E—ZD}kzak
Z 2%\ 3

ftor (not [ 70 € R E”I-l —m< Zg =

1 [1+:}exp{

2v7) F
ol 222§

oo §)-enfea|

V{_

m[l}[42 ~xfx (- 1),

k)

argi2 —x}” arg{ x}

= s ]r

o o Ot @i (1)

2 2 kqtks!

exXp|o A

];,

kl—ﬂkz_ﬂ
2 al’g{ x} o [_l}k (2 _x}k x_k [_ l}
[2 exp(rr;;.q {arg[ I}J] Xp|m A = ]\,’_ [é - o
e )
ko for (x e R and x
k=0
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1 [1+z}exp{—:2;}
Vaz |3 - o
[2 E}J 2—; +1i

by

~1/2-1/2 |arg(2-zg (2 m)]+1/2 |argi42 -z (@ m]-1/2 |m | 53—‘ g )iz :r;l|

En
@ (13 [_El}k (42 — 20 ) za"‘]
k=0 k!

i/

~exp(- )-iexp(- )+ [zi.:.

1412 [argi2-zg 12 m)|+1/2 Img{ % —zg|fi2n _1]

[ 1 J— 12 |angi2—=n W2 m)|+1/2 |[argid2—zp {2 my|-1/2 IELI g{ % ~Zyy ]II."I-:Z m ;II

Jl,-'z | ml2—zn W2 mh]+1/2 Ialgl: 5?‘ ~Zjy :|I.-"I-:2 JT]I

g
i i il [_é}kl [_é}kz @~z (3 ]y
kq =0ko=0 boqVhes!

s k! o k1

From the division of the two expression, we obtain:

[ 5 1A (-3), @-nf ] o, €1f (-2) (2 -]
2

(((1H)/(2sqrt2) *exp(-1/4*Pi*2/31)* 1-i/(sqrt(2/3i+i))))) / ((((1/2-(1+i)/(2sqrt2)

*exp(-1/4*Pi*2/3i)* 1/(sqrt(2/3i+i))))))

Input:

1+ 1 2 i

=t H i = 1-

2z Pl il =
1|||I3J-H

1 1+i 1 2 1

T e S o
_lllllgl'-hl

58

iizthe imaginary unit



Exact result:
P g
g7 fo el

5 ]

(et \(E e imis

o
ek 10

Decimal approximation:

-1.419182955142515415807239815743524251402100521473711361... -
0.8718002846296233530069716466125837190411520893423630700. .. ¢

Polar coordinates:

r= 1'5'555? racius = -148.438" jangle

L]

1.66557 result very near to the 14th root of the following Ramanujan’s class
invariant Q = (6505/6101/5)3 =1164.2696 i.e. 1.65578...

Alternate forms:

_5(-1y¥5+42 2430
(—1)7"12 430 +(5-54§

(1-H(-5i+(1+d(-1"2V30)
V2 (5V-1 -v15)

18 (2+2a(-1¥12V15 —5iV2)

T V30 +(-5-54

Expanded form:

[51 . j_?'}{,_cl'n;_.-ﬁ 5 \[ g

o . il - 1l | . i
13 |l sl 6] Le(f2)eri [ £ eime
2 2 2 10 2 2 2 10
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Series representations:

T 2
:xp{—fn—';:llil-u'l
242 |'|2—‘+.r
Y 3
‘1“3:’“3{_17 2i =
1 —

{2'\-‘?]\‘;’;
o DM {_El}k [2!'[2 —zg) - (1 +!}EXP[—%}{% —zc,}k]zak

vz Z k1 x’f
k=0

el ) v )

. [_1}k1+k2 {_zl]kl {_é}ka (2 —Zg}kl {53_: _z.:,}kz zakl—kz

Va' 5 %

ky =0 ko =0
for (not (zpeR and —sa< 25 = 0)
:x'p{—fn—";llilﬂ':l

I
2432 ||2
?

1 n:1+.r:l:xp{ 2

ree——

(2vZ)y [ 2

[V{_Zk 1+k T
5 of el e

—exp[—%]—z Exp[—%]+exp(nﬁ {%}T—ﬂ” ex

argi2 - xj
2i(2-x) Exp[;r A {E—J]—[l +1)

)

arg{— —x‘}
2}T

A

plm A

|

PR o | e T B [E _x}k?- y*1+2 [__1} [__1}
\/;2 z Z 3 k1 2 ko

k]_:ﬂkz:ﬂ

kqtks!

for(x e R and x < 0)
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:xp{-f”—?]um

242 =
"||II ?H
: umm{_;ﬂ;] -
-
{21.«21 | —+.r
Y o [—l]fc [z_x}kx-k _E
[ et ek
k=0
i Jarg(Y x| & V(3o (D),
exp[—g]exp T A E;r &
k=0
i arg{— _x} - [_l}k{% _x}kx_k {_é}k /
1exp[—g]exp a A e : I JI.-'
=
arg{— —x}

h

oo s ) 25

PR o 1 {E _x}kﬂ k1K {__1} {__1}
'J;E Z Z 3 2/ ko

k]_:ﬂkz:ﬂ

kqtksy!

forixeRandx <0
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i

:xp{—fn—z;:l-:lﬂ'l

—
242 M,
¥y 3
1 _-:1+.|1v.::'c1:|q—JT I'|
2 | 5§
{2«:2] | —‘+.|'

(- l}k [—é}k (2 —2:.;.\\k z.;.‘k

1 yW2larg2—=g W2 {5 5 g N 7 b
[ "_Zn [21(_] . lmrgi2-zg )iz m) 2‘ = B

%o k=0

Exp[_ %r] [z_jl_:l Jlxz Ialgﬂ 5—3‘ -z ]..."IliZ JTJI z;,u'z Imgl:_ 53—‘-—30 :|II."I-:2 JT:I]
M (— 1]' [__}k[S? Zn} zl:l im lzlalg —z.:,].'n:ErHJ
k -ileel- 52
k=0
12 Ialgll%—zu]:.".-:z:rd L2k [_l}k[ [5? zﬂ}k Zﬂ_k ."I
“ ki /
k=0

BT IE: 1 312 |augi2—=g W2 m)]+1/2 lEI.lgI: 5—3‘ =2 ]Ilf'ln:E :r]l
ol 5 eonl-5)-(£)
B B Zq

1412 |argi2 -z W2 m) |+ 1/2 |Eug —z,:,ll.'n:z .IT'I]
n
ko  —kq—k
2 20 1 )

(-1 +k2 [—zl}k [—%}k (2 - z9)1 [%—z.;.

L)
2‘ 1 2
=, kytky!

::.[V"&

From which:

(((1+0)/(2sqrt2) *exp(-1/4*Pi*2/3i)* 1-i/(sqrt(2/3i+))))) / ((((1/2-(1+i)/(2sqrt2)
exp(-1/4*Pi*2/31)* 1/(sqrt(2/3i+i)))))) + (2*47)/10"3)i

where 47 is a Lucas number

Input:
14 1 2 i

2¢2Ep[4 3!} s o

1|||I glﬂ 2 4?
1 14 1 e 1 " 103 .
E_zvﬁﬁp{_ﬁn 51} -

[ 24

y 3

iizthe imaginary unit
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Exact result:
4 f? (3+
S \{ s+

'| i TYG

V2

g s Yo e
St Tt J 3y
2 10

Decimal approximation:

-1.419182955142515415807239815743524251402100521473711361... -
0.7778002846296233530069716466125837190411520893423630700. .. ¢

Polar coordinates:
r =~ 1.61835 (radius), &=-151.275" (angle

L]

1.61835

Alternate forms:

2 e

(235 + 235 i) — 2500 (-1¥% /2 - 1000 v 30 - 47'Y -1 V30
500{(-1)"12 30 +(5-5)

(-2500 - 2500 i) - 235 (- 1*® V2 +47:v30 + 1000 (-1)*2 430
500v2 (5V-1 -V15)

(=17 (235 - 2350/ -1 -25004y/2 +(1000 + 1000 (-1*/** /15 +

47 (- 1}“\/_}] [500[1\1’_\/_D+[ 5-50))

Expanded form:
44— 3
L \/ 5

1 i iy
[_+il'f—':JT;l.|5
2 2

-+
Lo B il ‘jzﬁm.-'e ﬁ[_1+[ e 1}34\/ 3 PJ.;,T;.-.s]
2 2 2 10 2 10

47§
500

-
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Series representations:

ﬂp{_f”—?]um_ ;
24z |'IE+:'
Y 3 i(2 47 i = s
— + G = 4?1EXP[—E]+4?1 EXP(—E]‘
p Oy W
e
{Eﬂ?]mll%#

1yl {_l}k[Ez 2 -z0) -(L+nexp(-T) (% ‘zﬂ}klzﬂ*

2

o |
SDD\({; Z ke
k=0 -

= (O (), (3, @l (5]

/

eyt kst
ky=0ky=0 b

Bm

500 Exp[—%r]ﬂ' exp[—g]-

Vo' 3 %

/

W (c1f1tk {_zl}kl {_zl}kz (2 - 791 {53_’ _z.;.}kz z,;kl—kz

kqitks!
ke =0ko=0 e

for (not (zgeR and —ee < zg < 0)
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:xp{—fn—zg‘]]-:lﬂ'l

242 [ o
vyt 247

1
2

T +
(4iexp(- 221 | 10°
e

2 u?]wu' 2L

w0 (-1 (- El}k (2 - o) 25

ke

[4?1 Exp(—%]+4?12 Exp(—%]+ 1000iyz0 Y
k=0

o (1R [=1) (38 - g 22k
SDDexp[—%]1|‘zD gl [ Z}ki!s } 0 B

sl Y i g N ok
SDDzexp[—%]ﬁsz 2[ ) [ 2}k£!3 z.;,} %o B

k=0

o 117 [_.%}kl [_é}kq (2 -z0)1 [E;J -Zn}

f

kqtk,!
k]_:ﬂkz:ﬂ 1 2

[SDD Exp[— %r] +1i exp[— %T] -

[el

(= 1)k1 42 {_i}kl [_i}kz (2 - 2g)F1 [5;‘ _z.;.}k:z

/

ko ik
Eznl 2]

k1 kg
)

Vo' 3 3

kq =0kq=0

kqtky!

for (not (zpeR and - < zg < 0)

Furthermore, we obtain also:

|

987 [((((1+i)/(2sqrt2) *exp(-1/4*Pi*2/3i)* 1-i/(sqrt(2/3i+))))) / ((((1/2-
(1+i)/(25qrt2) *exp(-1/4*Pi*2/3i)* 1/(sqrt(2/3i+1))))))]-(144-+8)i

Input: _
21%12 p[—i}r ﬁz} 1- Illﬁ
EJH

Q87 _l_l_iexp[_ln 2,} 3 —i144 + 8y
2 2v2 4" 3 Iz =
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iizthe imaginary unit



Exact result:

o

| ];+‘_ E,—-:I.-T:I.-'ﬁ
98?[—4\:’—1 \12 +':—2—-]_—]

v 2
152+

—_—

; . | ;o
1 +{l - i}[—l}g"4 ‘J e L
55 g 10

Decimal approximation:

- 1400.7335767256627154017456981388584361338732146945531135... -
1012.4668809294382494178810152066201306936171121809123501... ¢

Polar coordinates:
r = 1728.34 (radius), 8= -144.14° (angle

L]

1728.34

Alternate forms:

(760 + 760 i) + 4935 (—17/6 V2 + 197430 - 152 ¥ -1 v 30
(-1)"2 30 +(5-51i)

1
- (1-4§
E[E?.*-l V15

(-4935:-(380-3800) ¥/ -1 /2 +(76 - 761/ 30 +(987+9874(-1"* /30 |

—[[[—1}5-"6 [t—?ﬁﬂ-?ﬁnmﬁﬁ-l +4935+/ 2 —(1974-1974 5 (-1)"12 15 +

1521/-_1@]];?[[—1}“"12 30 +5-51))

Expanded form:

Il_
987V -1 \(E (27 4 9874 iy
1533 i + S

_1 $ [l ¥ i}[_ 1}3]'4 i {,—':J'-'T:'."E' ﬁ [l + [_1 4 i}[_1}3.1'4 i i:“_.“'_rr:lll'lsl]
2 2 2 I|'| 10 2 2 2 |~| 10
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Series representations:

. ifr2
oD
2 (2,
,IIIII?H
il _.ITEJ"l _1[1444'8}:
L 4.3/
2 '
{zu'z]ul e

T

[ ¥.:8 a
- 1521exp[—g]+1521 exp(—6]+98? Zo

s (DM {_ }k [2‘ 2-20) -(1+) exp[—%’}{% —z.;.}k]zak

L
) : - - 152
ko k!
iz
; o ey -k
5 5l ) 0o (af )
k1=|:|k_2=ﬂ kl!k.E‘
Exp(—%]ﬂexp(—%]—\fz_nz

e M e e

ko k-
EZﬂl 2

L)
kéak‘; kitks!

peRand —sc= zp=0

tor (hot |z

67



“mﬂp{'?n_zsz] i

087

R v
"|||I ?H
ey —!'{144+8}:
1 _<1+.n:xp{_: =)
{Eﬂ?]wl %Jﬂf
f & [_l}k _1 [E—Zn}kzak
-|[152¢exp(- |+ 1527 exp(- |- 19741450 { z}kk' y
k=0 :
kf 1 5§ kL
iy — & U ) (5 %) %
Qﬁ?exp[—EJ Zg Z 7 +
k=0 :
: g
s [—:|_]|'l'c _1 3 —zo) z )
98?1&}{1::(—%],{20 Z { 2}k£'3 } 159, H_Zn
k=0 :
ky +k 1 1 ky (514 ko —ky—kg
s 5, Ll ), et afr i
ky =0k =0 kqlky! /
2
EKP[—%T]+1 exp[—%]_ﬂ' 20
fr1+kg (1 1 ky (Si ky _—kq-ka
i i ke {_z}kl {_2}k2 (2 - o)™ { )
k1=ﬂk2=ﬂ k]_!kz!
for (not (zg € R and - < 2 < 0)
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¢1+n=xp{-i‘”—233]

24z s

087

a9 —![1444'8}:
'il-l-.filv:xp{—: ‘3'|

1

=yl 2
{214'2]\; e

-|1152: Exp[—%] +152 Exp(—%]+ 987 ﬁ

= 1 arg(2 -x
z—{—l}l“kx'k[Ez[E—x}k Exp[;rr:;-‘[{g—}”—
k! 2
k=0
o
wen( et el el A Ly
3 o8 e 2 ke

arg{% —x}

e

o, o R ach (gt e (), (L)

arg(d —x)
152 EXp[}T..‘H {2—” EXp|m A

i

/
EEMEU kqtky! /
TRy
ool ) sel- )l | B | "% |

o C1ftke oy {% _x}kz k1 k2 {_El}kl {_El}kz

FE s

beqthks!
k]_:ﬂkz:ﬂ 1 2

for(x e R and x < 0)
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2v2 fa;

V2" Jiasen =|47iex ( ]+4?1 BX [ H]
| Oenexp-T2E) 10° S P76
2 a7

{zvz]wu%‘u

2.4 argi2 -x
SDDELE[ Bia ““[21[2 x) Exp[;r}[{ g }“_
k=0~

2
&5
a }[51 I‘ [ur] o arg{?'—x} [l]
— —x| exp|l-— |expl|x. -] -
S L s el Ta 2 )k
i
arg(2 - x) argl— - X 2
4?!EXP(II’J,H{ = “exp T A [3 } \G
2 2

@ @
pIp) T
—|:| z=0

1y @yt (F _x}kz LT [_El}kl [_51}“2 ] /
/

arg{— i x}
2

plm A

[SDD [Exp( ;]+!EXP( 1;] Exp(;rsﬂrrg[;}r_ x}” EX ]

v o (C1F1%2 2 [5_; _x}kz %12 [_El}kl {_El}k-: ]]

= 3 3 T

ke =0ko=0

forixeRandx <0

and:

89*[((((1+)/(2sqrt2) *exp(-1/4*Pi*2/31)* 1-i/(sqrt(2/3i+i))))) / (((1/2-(1+)/(2sqrt2)
*exp(-1/4*Pi*2/31)* 1/(sqrt(2/3i+))))))]+18i

Input:
1+ l 2 _ i
T Sk Ry o
8O g™ 18
1_ 1 Exp[—l;r g!} L
2 247 4 3 |
| =i+
y 3

iizthe imaginary unit
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Exact result:
L +%]F—ﬂ' TG
v 2 ]

89[—1'{—_1\;'2 +I:—L"._—

18+

=
e g [3 o
2 2 2 10

Decimal approximation:
-126.307283007683872006844343601173658374786094641116031115... -
59.590225332036478417620476548519950994662535951470313235...

Polar coordinates:
r = 139.659 (radius), 8= -154.743" (angle

139.659

Alternate forms:

(90 + 90§ — 445 (-1 V2 - 178 v30 —18 '¥ -1 V30
17230 +(5-54

(1 -.}[-445”[45-45”?.*-—1 V2 -(9-99V30 +(89+89(-1512V30)

V2 (5 e e V15)

(- 1)5/8 [[90 90V =1 —445iv2 +(178 + 178 (=112 V15 + 18 (-1)3'* vﬁ}

Y21 V30 +(=5-55

Expanded form:

s— (3
89y -1 \I/E (A0 O
18- +

2 2
S#(3 )M [ 2 NS V2 [1+[-1 g =17 \( 2 ﬁ-”-‘-‘ﬁ]
2 2 2 10 2 2 2 10
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Series representations:

ﬁlﬂlﬂcp{—gn—?]

24z (2 .
L 18: = |18 M), 1842 i
. +18i= zexp(——]+ i Exp[——]—
1 _ilﬁlcxp{—zzlg] 6 6
2i

|2 ﬂ?]wl i

-1 (-1) (2i@2-= }k—[lﬂ}exp (A _g i z7"
Eggi [2}5:[ : ke { 6}{3 D”U_
k=0 :

w (-1f1%2 {-%}kl {-l}kz (2 -z0)1 {?—zu}kz zp 2

e 2
18:yz0 3 kytksy! /

k]_:ﬂkz:ﬂ

rm T
exp(—g]ﬂexp(—g]—
_1fi+ka (1 i ook (5 k2 _H1-ka

o E1) {z}kl{ 2k, @-20) (% -20) % 2

Vo' 5 %

k]_:ﬂkg:ﬂ

keq k!

Tor(not {zpeR and —ss < zg < 0)
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24z Fago
] )

R

¢1+n=xp{-§”—233] . ]

+18i=

. 41+n::cp{_:2"3]

{2 1'5:'\.!' %u‘

a (-1)f {— El}k (2 —2a) za“‘

[18:&xp[—%]+1812 Exp(—%]+ 1?81‘@5 7 -

. o C1F (1) (3 -zl g
o, V(2] (% -] 2

Egrexp(—%]\{gz -

k!
k=0
] kz _kl_kﬂ
2 & [_l}kl*z{_é}kl{_é}kz [E_ZD}kl{sg_I—Zn Zg
18: /
!-Jg k‘lzgﬂkéﬂ kl!kz!

[Exp[ !-}T]+ Exp il
- riea(-F)-
o e CLRR2 (LD} (L1} @ (g2 g5 2
V{Ez Z z 25:1 Ek_z 3

ky=0ko=0

Jeqtksy!

for (not (zgeR and —es < 2 = 0)
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242 [2:
fai,
R T

=]

89 [-:I-H:l:xp{ ‘—in—";hl i

I
. +18i=|18iex ( ]+181 ex [ ]
1 ':lﬂ'JE}ﬂ:l:—:Elgl [ B |5 P |5

—

(2vZ) |' ﬂﬂ'
(2 —
89 \j_ 2‘ N x*|2i@-xf EXP(IT..'H ftrg x}ﬂ—
! 2
519 '
" (51 I( ( IJ'T] ai arg[; _x.' [
ex explm Al ——— ||| |-
01 T e 2x
arg(2 - x argl— - x
lﬂzexp[rrﬂl g }”exp m A [2 } ]1.‘
n

ke tks!

PP

oo -t - o 255 o

r:l.'l:.[\_ﬂ&

mA
2

W (C1F1k2 2 g [E _x}ka k12 [__l}kl [_51} .

s l}kl-hkz (2 _x}k]_ [% _x}kE x—kl—kE [_El}kl [_El}kq] !
ll,l'l

arg[% —x}

- R 3
y=' X% X Py

k]_:ﬂkz:ﬂ

8O*[((((1+i)/(25qrt2) *exp(-1/4*Pi*2/3i)* 1-i/(sqrt(2/3i+i))))) / ((((1/2-(1+i)/(2sqrt2)

*exp(-1/4*Pi*2/31)* 1/(sqrt(2/3i+i))))))]+76i

Input: _
21% £ p[— i T i 1} 1- |'-:_
| ;J'-H'
Sg _1 3 1__H Exp[_ l o g 1} 'IIII 1 + ?51
2 247 4 3 ul,’;

Exact result:

— L iy ~iny6
89[—%'"—_1‘J§ +I:—2—"—' .,]_ ]

V2

_1 + [l + i}[_ 1}3'I4 i ‘,—':‘.JT:'."E
2 2 2 \| 10

7oi+

74

iizthe imaginary unit



Decimal approximation:

-126.30728300768387200684434360117365837478604641116031115... -
1.5902253320364784176204765485199509946625359514703132357...

Polar coordinates:

r =126.317 (radius), #=-179.279° (angle

126.317

Alternate forms:

Sl 2y

(380 + 380 i) — 445 (-1)"6 2 —178 V30 - 76 ¥ -1 v 30
(-1)"2 30 +(5-51i)

(1-0)(~445 i +(190 - 190 )V -1 V2 —(38 - 384 v 30 +(89 + 89§ (-1)12 V30)

N, [5?;-1 ~V15)

(—1)3/6 [[380 _380i)V_1 —-445ivZ +(178 + 178 i} (=112 Y15 + 76 (—1)3/4 vﬁ}

271 V30 +(=5-54

Expanded form:
R O e
g4 - \JE [s_.+@}f-¢m-5
76i- + 2 s

o e s s T
1p(lef)ene |2 ms [1+[-1+i}[-1}3-'4\(i 6]
2 2 2 10 2 2 2 10
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Series representations:

ﬁlﬂlﬂcp{—{—:n—zz]

24z

1 ql#;mp{—:‘?;]

+76i= [?51 Exp(—%]+?5,2 Exp[—%] .

{2 ﬂ?]\f;
_ylk [_zl}k[zl (2 -20)" —(1+exp(-T) (% ‘zn}k]zak

o |
89z Y — .
k=0 i

e T ]ﬁ

vt 3
el X0, TR

k]_:ﬂkz:ﬂ

exp(—%] +i v.=.xp[—%T ] Z

o c1ft () (D), 2omh (3w }

Vo' 3 ¥ 3

byt ks
kp=0ko=0 1=%h2

for (not (zgeR and —es < zg = 0)
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24z Fogo

i
+i

¢1+n=xp{-§”—233] . ]

+?6!z

I_
Y o3
mai

i1+.fil:xp{—4 3]

1

{2 1'5:'\.!' %u‘

a (-1)f {— El}k (2 —2a) za“‘

[?6xexp[—%]+?612 Exp(—%]+ 1?81‘@5 v -

. o C1F (1) (3 -zl g
o, 1t (-3), (5 - =

Egrexp(—%]\{gz -

k!
k=0
] kz _kl_kﬂ
2 & [_l}kl*z{_é}kl{_é}kz [E_ZD}kl{sg_I—Zn Zg
70 /
!-Jg k‘lzgﬂkéﬂ kl!kz!

[Exp[ !-}T]+ Exp il
- riea(-F)-
o e CLRR2 (LD} (L1} @ (g2 g5 2
V{Ez Z z 25:1 Ek_z 3

ky=0ko=0

Jeqtksy!

for (not (zgeR and —es < 2 = 0)
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(14i)exp| - ’—‘@]

242

Y o3 iy
1 .:1+.r'm:p{—”2"3 +70i = ?51&1{1;:( 5]+?51 Exp[ 6]
2 1.-'2] II'—_+.r
ok L _|argi2 -x)
89\/_2 : 1 2i(2-x) Exp[nﬁ{—zn U—
30
5 arg — - x 1
(1 +1}(§! —xr( Exp(—%]exp TA % ]] (_EL =
ai,
?5rexp[nﬂlw”vzxp TA # ]ﬁz
T

w o« (-LF1%2@2-xf {%—x}kzx*l"“ﬂ{—é}kl 2k ),

by ko /

arg{% —x}

A
% 2

exp(—%] +i exp[—% ] - EKP[II’..'H {%ﬂq” EXp

h

|

PR S Lt B B [E _x}‘EE k1K [__1} [__1}
‘J;E z Z 3 k1 2 ko

k]_:ﬂkz:ﬂ

kqtksy!

for(x e R and x < 0)
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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 11—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 y. 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.

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:

79



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:
g22 =\/(1+ \/E).
Hence
64g23 = €V2 _ 2442766 V2 ...
64g52t = 4096 ™R 4 ...,
so that

6428 + got) = VP - 24 + 43 VE L o = BA{(1 + V)2 + (1 —=v32) 2},

Hence .
e™V2% = 2508051.9982. .. .
Thence:
Gdgp' = 4096 ™VE 4 ...
And
6422 1 gt) =™ B2 4 4312V L = BA{{1 - V22 4 (1~}

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 =, ¢, 1/¢9, the Fibonacci and Lucas numbers, linked to the
golden ratio, that play a fundamental role in the development, and therefore, in the
final results of the analyzed expressions.
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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:

0,1,1,2 35,8 13, 21, 34, 55, 89, 144, 233, 377, 610, 987, 1597, 2584, 4181, 67635,
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
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:
81



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
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) =

7T2
- = 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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