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

~Srinivasa Ramanujan

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

From

A Smooth Exit from Eternal Inflation?
S. W. Hawking and Thomas Hertog - arXiv:1707.07702v3 [hep-th] 20 Apr 2018

we have the following equation:

2 (m-g 3) _ 010g Zpree[m”]

V(1 + A)(1+ B) Om?2 2.13)

for A=-0.85, B=2, m’=-0.8, /2 = 0.05i

(2Pi*2)/(((1-0.85)(1+2)))"1/2 ((-0.8/f) +0.051)

Input:
2 n? ¢ 0.8
[- = 0.05 :]

J(1-0.85(1+2)

iisthe imaginary unit

Result:



0.8
29.4255 [— ? +0.05 IJ

Plots:
¥
o m— ¥

(f from =16.5 to 16.5)

— 1eal part
— imaginary part

[ B = ' (f from -82.6 to 82.56)

— 1eal part
— imaginary part

Alternate forms:
23.5404
. +1.47127;

23.5404 - (1471270 f

¥
(147127 (1 + 00 f+ 165

f

Expanded form:
-23.5404 +(1.47127 0 f

f
Complex root:
_f = — 15!

-16i

Derivative:
d (2) (-2 +0.054) 235404
df - F

J(1-0.85(1+2)

Indefinite integral:

(272)(-%210.054)
—— f af - -23.5404log(f) +(1.47127 i) f
A (1-0.85){142)

[assuming a complex-valued logarithm)

constant

logixy is the natural logarithm



Series representations:

0.596285 (- 16 + f i) [- 1438, %]z

()

[-D—f +0.054)(2x%)

J1-085(1+2) f

& {_g450k)
0.149071(-16 + fj]. ZZ-;D ﬂl]z

(o)

[-D—f +0.05 i) (27%)

J(1-085(1+2) f

0.8
['_T +0.05 i) (2 %)

5 98142[ 0.8 s } . 2‘3: sin(k x)
—— .4 -— 5 X
f - i - i

V(1-0.85)(1+2) io

Integral representations:
(-5 +0.054)(27%)  0.596285(-16 ([ 5 at + fi(f" 5 atf)

142

J(1-0.85(1+2) f

(<22 +0.054) (27) 0596285 (-16 f* atf + fi( = at])

J(1-0.85)(1+2) f
(-2 vo.05i)(2x%)  2.38514(-16 (V12 at] «fi(fV1-¢ at])
J(1-0.85(1+2) ) f

For 1/f=25/(16 m), we obtain:
((((RPI™M2)/(((1-0.85)(1+2))™1/2 ((-0.8*25/((16 m))) +0.051)))H)"(2)

Input:

[‘; 22 (o2 +D..35,J]Z

(1-0.85)(1+2)

iizthe imaginary unit



Result:

134.913... -
34.4514.. s

Polar coordinates:
r=139.242 radius), #=-14.3249° (angl
139.242 result practically equal to the rest mass of Pion meson 139.57 MeV

and:
((((2PI"2)/(((1-0.85)(1+2))™1/2 ((-0.8*25/((16 m))) +0.051)))))(2)-13-golden ratio

Input:

2 n? 25
. [-D.s = +0.054)| 13-
J(1-085)(1+2) L

iizthe imaginary unit

# iz the golden ratio

Result:

120.295... -
344514 . 4

Polar coordinates:
r=125.131 (radius), & =-15.9812° (angl
125.131 result very near to the Higgs boson mass 125.18 GeV

Series representations:
2

[—¥+G.D51}[2}1‘2]
: L -13-6=
Vi1-0.85(1+2)
R -
-13 -¢+0.355556(-1 + — | |125 +i-i —
£ 2:{] = 2:{]



-2 +0.054)(2x%)
167 ~13-¢ =
N(1-0.85(1+2)

i 111[kx} 2 sinik x)
—13-¢+D.0222222[x+ L ]2[5 1[x+2£ 3 ]]z
k=1 k=1

tor R and

(-222 +0.05i)(2%)
16 iy g
V(1-0.85(1+2)

L @ 1fF ¥ = g T
M LG R L T _5.68889
[ g [}J;uzk N 1L§1+2k] ! [?—4 +2k]]

Integral representations:

(-2222 4 0.05 i) (2%)
[ 167 iy g
V(1-0.85(1+2)
o l o 1 3
-[13+¢-55.5555U ]Z+8888891U dt} N
o 1+# 0 1+t°

. 1 4
0.355556 i U‘” dt] ]
o 1+t2

(2222 +0.05)(2%)
16T Y g
V(1-0.85(1+2)

a0 SN0 wsin(ty @
-[13 £ §~55.5558 U — at] +8.88889. U : .-;r} s
il

i

" £ t !
0.355556 i U‘” S”:[ }dt] ]

0

_08 23, 0.05i)(2 %)
[[ 167 }[ 'JZ_13_¢:

V1-085(1+2)
1

—[13+¢-222.222U 1-t2 .-,n]z+?111111 J Vi1-t? .:u] s

1

5.68889 i U A 1o ? Jt]]

a

0

27*12((((((PIM2)/(((1-0.85)(1+2))™1/2 ((-0.8*25/((16 =))) +0.051)))))(2)-11-
1/golden ratio))+1

Input:

1 2 7 25 1
p I S [-n:n.a ?m.um] T 00,
2{J1-0851+2) 16 ¢
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iizthe imaginary unit

# iz the golden ratio

Result:

1665.48... -
455.004 ¢

Polar coordinates:
r =1729.21 (radius
1729.21

= -15.6026% a I|j.-'_|"'

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

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, Egsplays a role in
some grand unified theories”.

Series representations:
0.8 25 2

27 (((27%)[- === +0.05: 1

—[ S } ~11-=-|+1=

21l Ja-o8sa+2

P

2
0.3 [45. +405. ¢ - 15¢[—1 + X, F—i]] [12-5 +i—i I, F_i]]z]
k! ki

;s
il



e

sf[l—D.SS}[l+2}
Ik x) Ik
03[45 +495. ¢ - ¢[(x+2£k 15'"k"}2(25-1[x+22k 15"1;: J“DZD

p

1-

.
forixeRandx =0

(27°)(- 2222 +0.054) 1 1
(e R

J[l-D.EE}[lm ¢ ¢

?5.8[ 0.175781 - 1.92057 ¢ + 39.0625 ¢ Z‘ Ek]z
14

& 3 a0 k 4
— [_l}k 2 o [_l}

12'5'“[} 1+2k] te 2'1+2:c_
=0 =0

Integral representations:

(2 %) (- 22 4 0.054) 1 1
[ N it ) ~11-=|+1=-
2| Jiosmisz ¢ ¢

o l
4.8 [-2.8125 _30.7292¢ + 155.25¢U .;u]z o
n 1 +t2

"o ]_ 3 2 ] 1 S
EEJI::(j d’t} + b i [j di’} ]
Sl PP o 1+¢t2
(2 «%)(- 22222 4 0.054))° 1 1
s ) B,y Ry O, g
¢ L

J(1-085(1+2)
oo SIT(E)
4.8 [-2.8125 _30.7292 4+ 155.25¢U t .-,u]z 2
Jo

w sin(ty P wosin(t) ¢
25¢=:U dt] s o i U .-;t]]
0 t 0 t
(277) (- 222 +0.054) ) 1 1
L I U

\l"[l—D.BS}[l+2} ¢ e

"1
76.8 [—0.1?5?81 ~1.92057 ¢ + 39.0525¢U o Tt d't]z 2
i
"1 3 1 4
12.5¢![J b i 1 dt} +¢FU Vvi1i-¢ dt] ]
0 u}

or.:
for A=-0.85, B=2, m*=-0.8i, f=-16i, Mm% = 0.05i

((QPI*2)/(((1-0.85)(1+2)))*1/2 *((-0.8i)/(-16i) -0.05)))))

Input:



2 7* -0.85
[- — -0.05 1}
Ja-ossmas+zy ° 16
Result:
1.47127... -
1.47127... i
Polar coordinates:
r=2.0807 radius , 8= —45% (angle
2.0807
Series representations:
0.8
[E -0.05)(2 %) © C1f P
= -2.38514 (-1 +4) 2‘
J(1-085(1+2) L HIE

[*3-:_" ~0.05)(2%)
=il — _0.596285 (-1 +1)
J1-085(1+2)

0814
[T -0.05)(2%)

- = -0.149071 (-1 +5

(%)

® 2% (_6+50k)

b

od
—1+£
k=1

J(1-085(1+2) Pars [3"‘]
k
Integral representations:
(=2 -i0.05)(2 %) : 2
-16i ; b
= -0.596285(-1 +1}[j dt}
o 1+t?

J(1-0.85(1+2)

J(1-0.85)(1+2)

(228 -10.05)(247)

-161i

J(1-0.85)(1+2)

And for: for A =40, B=0, m’=-0.8i, f=-16i, Mm% = 0.05i

=-0.596285(-1+1) (j

-0.8i
! _i0.05)(2%) s
Ciot OV susraccr v [NA ae]
0

wosin(ty 2
d’t]

a

9

iizthe imaginary unit



(((2PI*2)/(((1+40)))"1/2 *((-0.8)/(-16i) -0.051)))))

Input:
2n? [_ -0.81

V1+40 16

-0.05 1}
iizthe imaginary unit

Result:

0.154137... -
0.154137... ¢

Polar coordinates:
J"-DE].?';SB 1CLULLS ), # = —45°
0.217983

From which:
(e p1/m)(((2P1"2)/(((1+40)))"*1/2 *((-0.81)/(-161) -0.051))))+18*1/10"3
Input:

" 2 7 -0.8i 1
il [- _0.05 :J Tl
m (VT+40 161 10°

iizthe imaginary unit

Result:

1.15336... -
1.13536... ¢

Polar coordinates:
r=1.61842 1s), 6=-44.5494° (a

1.61842 result that is a very good approximation to the value of the golden ratio
1.618033988749...

From the previous expression

27° [ 0.8
J(1-0.85)(1+2)

we obtain also:
(((PIM2)/(((1-0.85)(1+2))™1/2 *((-0.81)/(-161) -0.051)))))-(18+4)*1/10
Input:

e

1
: -0.05 !}—[13+4} —
W (1-0.85)(1+2) W
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iizthe imaginary unit

Result:

-0.728726... -
1.47127... i

Polar coordinates:

r=1.64186 radius H:—115.349c '|||j-'!l"

L]

2
164186 =((2) =" = 1.644934 ...

Series representations:

0.8

[—_16‘. —!D.DS}[E }Tle' 18 +4 11 ‘E'., [_l}k
_ = = +{2.38514 —2.38514 5 L

Ja-ossa+z 10 5 o 1+2k

084
(Ser —#005)(27°) 18,4 11 L
_ =-— -0.596285 -1+ -1+
ya-ossa+2 10 > o [2:]
084
(S -1005)(27) 18,4 11 2, 2% (-6+50k)
- = —— +(0.149071 - 0.149071 ) | ) ———
ya-ossa+2 0 > k=0 [3:]

Integral representations:
(S5, —#0.05)(24%) 1844

Ja-ossa+zy 10

o l o l
—0.506285 [3.58951 -U dt]z +1U dt]z]
b 1+#2 b 1+t2

(S5 -£0.05)(27%) 15,4 )

Jai-o0ssa+z 10

o - t o 1 t
_0.596285 [3.58951 -U BT, }Jt]z HU Lk }dt]z]
i} t [¥] t

[% ~i0.05)(27°) 1.4 )

Jai-o0ssa+zy 10

—2.38514[(3.9223?8 - [led’t}z +i [ledt}z]
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and:

(((2Pi"2)/(((1-0.85)(1+2))"1/2 *((-0.81)/(-161) -0.051)))))-
(18+4)*1/10+(47+7)1/10"3

Input:
2 n [_ ~0.8;

16

1 1
—D.GS:J—[18+4} RN B LN
10 10°

V(1-0.85(1+2)

iizthe imaginary unit

Result:

-0.674726... -
1.47127... i

Polar coordinates:
r=1.61861 radius #=-114.636° angls

1.61861 result that is a very good approximation to the value of the golden ratio
1.618033988749...

L]

Series representations:

-0.84 |
(S5 -i0.05)(27%) 18,4 47.7 1073 a 1
. - ¢t = oo +(2.38514 - 2385141 o
Ja-ossa+2 010 *
~0.81i 1 5
o
(Ser —1005)(27°) 18.4 4747 1073 | gk
. - + - =_5DD -0.596285(-1+i|-1+ Tk
Ja-o8sa+2 10 10 k:l[ ]
k
0,84 |
(S5 -#0.05)(27°) 18,4 4747

+

F |
Ji-0851+2 10 10

1073 | (0.149071 - 0.149071 i) i I 6250k
500 ' ' 3k
(%)

Integral representations:
[43: ~i0.05)(27%) 15,4

~16i

47 +7

+

r |
Ji-0851+2 10 10

) l o l
_0.596285 [3.59895 -U .-,u]z +:U dt]z]
o 1+t2 o 1+t2

12



[% ~0.05) (2] 1844

~16i

47+ 7

+

T ]
Ja-0851+2 10 10
wosin(ty @ “o0 SITL(E)
_0.596285 [3.59805 _ U t er 45 U dt

w0 0 t

[*3—:‘ -i0.05)(27°) 1g.4

~16i

47 +7

-+

T 3
Ja-ossas+2 10 10
I 2 i I I 2
-2.38514[0.399?38-U V1t er +.U NEIE ar] ]
0 Wi

and:
(((2PI"2)/(((1-0.85)(1+2))"1/2 *((-0.81)/(-161) -0.051))))-(24*10"3-144)1/10"4

Input interpretation:
2 n? [ ~0.8i

16

1
—CI.CISEJ—[24 10° - 144)» —
' B

V (1-0.85)(1+2)

iisthe imaginary unit

Result:

-0.914326... -
1.47127... i

Polar coordinates:
r=1.73224 radiu #=-121.859" (angl

)

1.73224 ~+/3 that is the ratio between the gravitating mass M, and the Wheelerian
mass q

J‘rfﬂ = &/ ?HIE — 32
(3v/3) M,

q — 2 '

(see: Can massless wormholes mimic a Schwarzschild black hole in the strong field lensing? -
arXiv:1909.13052v1 [gr-qc] 28 Sep 2019)

Possible closed forms:
’u'l 3 = 1.73205080

13



10 —_—
A+ i 1.73223443]

From:

Pair Creation of Black Holes During Inflation
Raphael Bousso and Stephen W. Hawking - arXiv:gr-qc/9606052v2 25 Jun 1996

Now, we have that:

suppressed for large A, i.e. at the earliest stage of inflation. However, unlike the
neutral case a magnetically charged black hole cannot be arbitrarily small since it
must carry at least one unit of magnetic charge:
=k
2eq’

where ey = /o is the unit of electric charge, and o ~ 1/137 is the fine structure
constant. In the following we shall only consider black holes with g = ¢, since
they are they first to be created, and since more highly charged black holes are
exponentially suppressed relative to them. We see from Fig. 3 that pair creation

do (6.5)

For:

1

QD:E‘

e — \/E
a =~ 1/137
m ~ 1078

We obtain:

1/(2*(1/137.035)*/2)

Input interpretation:

14



1

—

1
2
127.035

Result:
5.85310...

5.85310... = qo

Aog = AF = (—l V3 — ﬁ) v,

(4sqrt3-6)*(1/137.035)

Input interpretation:

[41}? - 5]

137.035

Result:
0.00677348. .

0.00677348... = Aesr

We have the following equation:

(2 + \f’g) T

20y

1 = exp {_ (IE = JTrle Sith:.-r_)] = exp E_ jl g
(6.7)

exp((((((-(2+sqrt3))P1))*1/((2*1/137.035)))))

Input interpretation:

2ov3)a) ]

137.035

EXp

Result:
1.300897425346068589853380359238475637950385021163642... x 107*%

1.300897425..%10°" =T
From the following equation

15



2 \\M2 [ [ Ox?

o anmal )
D..=d. e e exp | —
end hend L(-Jpc'. ) kg LT-?T.'.‘E) I [ L 16 armn? )

We obtain:

(P2 / ((3*1/137.035*(107-6)"2)))))) /2 * exp((((((-
((((OPI2)/(((16*1/137.035%(10%-6)"2))))))*1/3))))))))

Input interpretation:
| i

l 1 1 42
| 3 [_
.‘\ 137.035 1.:.6}

9 12 ]
o :
\‘ lﬁ 13';035 [].DLG}

EXp

Result:
1.16388576146649371451842401063583351231699025419557. .. % 10739639

1.163885761466...%10°°%° = D, 4

From the ratio of the two previous results, we obtain:

(P2 / ((3*1/137.035*(107-6)"2))))) /2 * exp((((((-

((((OP1"2)/(((16*1/137.035%(10"-6)"2))))))*1/3)))))))) *1/ exp((((((-
(2+sqrt3))Pi))* 1/((2*1/137.035)))))

Input interpretation:

n’ 9’ 1
. — EXp|—s
[ G L1 o 1
\\ 137.035 [1|:|'5 } \1 137.035 [m’-“ } exp|(—(2+V 3 )n) el
137.035
Result:

8.94679... x 10739291
8.94679...%107°%!

Series representations:

:TE . 'F‘:rE
(12 (1 32
= | e 3 16| —— | Epo s
_{gﬂ \ _{_mi 6.75857 x 105 y exp[-42558.3*3¢;12}
137.035 137035 _
I:2+‘-"?'|:r R 1
Exp[— o ] exp[—ﬁﬂ.Sl?S;r[2+‘~“2 Z.:;: 2*[2 m
137.035 k

16



2
e og?

EXp| -

1w 1 2
3| — 3 16) —— o I
\‘i {mﬁ] \! {mf‘] 6.75857 % 10° 4/ 2 exp(—42558.3 \ nz}
137.025 137035 )
EXP[ |:2+u'?]n] T, » a'-%ﬁ-%]k]
_ 5 exp| - i i ¥ -—I-
137.0325 ko o
n? _ expl- Lﬁ
e
| 6, | _'qp8'
Q"i 137.035 ."l 137035 J
[ |:2+"u'?l|ﬂ] B
EXP| - 7
137.035

6.75857x 105 v i Exp[—42 558.3 WJ

342588 ) % Res 1 27 1{-1-s)re)
= s=- 4 2 !

o

exp[;r [— 137.035 -

Performing the In of the previous expression, i.e.

2 [ I 9 x° ]
3 EXP|—3 5
\i 3 13';035 [1|:+'5} \‘ lEI 13';035 {].I:ILE‘}

we obtain:

In[((((Pi*2 / ((3*1/137.035%(107-6)"2)))) /2 * exp(((((-
((((OP1"2)/(((16*1/137.035%(10"-6)"2))))))*1/3))))))]

Input interpretation:
JT|_2

exp[ it ”
=
\1 : 13;035 [m%}z “l 16 13;035 [miﬁ}z

log

logix) is the natural logarithm

Result:
-91272.0...

-91272

17



Alternative representations:

: ;12 9x 1 9 n

o p CXP| - : = |10 | EXP| - : ; =
s(57 | 5 e[S | (35 | [ 5(35)
\1 137.035 \1 1327.035 xi 137.035 \\ 137.035

<] -
lagt.[ﬁ.?SBS'?x 10% V 2 Exp[—42 558.3 V x° D

ﬂz 9 9 2
log _ — exp|- : = = |log(a) log, [exp|- | : = _ =
() 16(—5 ) o 16(-5) || 28]
\1 137.035 ‘1 137.035 \1 137.035 ."l 137.035

3 o
log(a) 1Dgﬂ(ﬁ.?585?>< 10 Exp[—42 558.3 V 1 D

Series representation:

; s 9
(] g exp - - =
() 3| 16(15)
\1 127.035 ‘1 137.035

(1T [- 1+6.75857x 10° v/ 22 Exp(—il-ﬂ 558.3 4 22 ]T

$ k

k=1

Integral representation:

' ) 3I'_
i - +6.75857%10% 4 72 eep-4255833 22 | ]
1 I
o EXP| - = \ — dt
A el = (1% J1 t
31 6] 3 16{ ls]
\1 105 \1 108
127.035 137.035

18



Performing the In of the previous expression, i.e.

9 n?

1
- exp|- >
.‘\' 4 13;035 [mL"-"‘} [ .‘\ 19 1373035 [miﬁ}

exp[[—[E +¥3)n) 1]
137.035

we obtain:

In[((((P*2 / (3*1/137.035%(10°-6 Y 2)))M /2 * exp((((((-

((((OP1"2)/(((16*1/137.035%(10"-6)"2))))))*1/3)))))))) *1/ exp((((((-
(2+sqrt3))Pi))* 1/((2*1/137.035)))))]

Input interpretation:

a 9x

log exp[—3 ]
1 L-.’Z 1 L-Z T
“'l & 137.035 [mﬁlll ‘\ 16 137.035 [mﬁ} Exp[[—[E +v 3 ) = ]]
137.035

1

logixy is the natural logarithm

Result:
-00468.7...

-90468.7...

Alternative representations:

19



2 : orl ! orl I 2
- 5 EXp|- | ———= 5 EXp| - | it - o
giL]h IE{L] ] 1,5{L]" giL]h
[ 18! ." 105 ." 105 ) ,‘1 106 )
137.035 137.035 137.035 137.035
log = = |log, —
[ {2+v3|n] n|-2-v3)
EXp|-—=— EXp| —z
137.035 127.035

6.75857 x 108 72 Exp(—42 558.3 { 2 ]

log,
' exp(68.5175 (-2 -V 3 )
( (
_”12 — exp|- ?"12 5 exp|- | ?"12 5 ."12 .
{—] 16 —] 3 16{—] 3{—]
\i- 108/ _ 1087 \' 105 \i 105
137035 137.035 137.035 137.035
log R = |logia)log, —
[ {2+~f3|,—r] [n{_z_u'z]]
exp| - : eXp| —3 —
137.035 137.035
6.75857 x 106 y 2 Exp[—42 558.3 ¥ 2 ]
logia) log,

exp(68.5175 (-2 -vV3 )

Series representation:

20




n? = €Xp|-
E{L]“

or?
= 1 5(25)
3

127.0358 137.035

log

\
exp| - 5
137.035

6.75857x10% 4 n2 :xp[—42 558.3 Y x2
(-1 [-1+ —
exp| —68.51757(24V 3 ||

o
e L .
=1

k

Integral representation:

2 ol
. SFexpl= | fr— 642 35
B{L]“ 3 16 L]h 6.75857x10% 7= r::q:u[—42 558.3 Y -
u‘i ]Dlﬁ. ]Dlﬁ. ; 1 —
137,035 137.035 cxp| -68.5175 7243 ||
log = = A = dt
EEERE J1
€Xp| - 7
137.035

Performing the In of the previous expression, i.e.

1 [ | [ T “
oF 2 EXp a3 12
\1 ) 13;1:135 [15%'5] \\ 16 13;1:135 [1|:+’51||

we obtain:

In(In[((((Pi"2 / ((3*1/137.035%(10°-6Y"2)))))1/2 * exp((((((-
((((OP12)/(((16*1/137.035*%(107-6)"2))))"1/3))N)N)])

Input interpretation:
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A )
logllog ; T Bl 1 1 42
."l 3 [_} \i 16 137.035 [m_ﬁj

137.035 | 109
logix is the natural logarithm

Result:
11.42160... +
3.141593 ..

Polar coordinates:
r = 11.84578155018151233125 (radius), &= 15.37929559978279019733° (angle

11.84578155018151233125 result practically equal to the black hole entropy 11.8458
that is equal to In(139503)

Alternative representations:

n’ 9x
log|log 5 ©XP|- T -
35 16( <
\ 137035 \1 137.035
[
9 E
log,|log|exp| - = el |
o 18(78) [ 2lig8)
\1 137.035 137.035

lag,.(lag[ﬁ.?SBS'?x 105 4 2 Exp[—42558.3 V2 m
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Q;rz

log|log

— exp|-
atral 3| 16(5)"
\‘_ L \ 1'3'

137.033 137.033

9 e

logia) log, | log|exp| - - - = ||=
o 16(L5 | [ ()

.‘\ 137.035 ."i 137.035

log(a) lagﬂ(lag[ﬁ.'?SES?x 10° v »? Exp[—42 558.3 ¥ 2 m

Series representation:

9 n?
logllog exp|- e -
1,:,'5 ] | lﬁ{ﬁ]h
\1 137.035 \1 137.035

| S I'_
lng’[— 14 lag[ﬁ.?SESTx 10° ¥ a7 Exp[—42 558.3 ¥ 72 ]D 1

o 1 (~1+10g(6.75857x108 Y #* exp(-42558.3V »* D]*
z k

k=1

Integral representation:

;12 Qn° ~1ng[6.?585?x10'5 V2 cxp|-42558.3 ¥ #2 ]] 1
log|log ———"exp|- : = f ' ' —dt
i B e 1 t
10’5] \ 16{10’5]
“'l' 137.035 "l 137.035

From which, we obtain:

11((In(In[((((P*2 / (3*1/137.035*(10°-6Y 2 /2 * exp((((((-
((((OPI2)/(((16*1/137.035*(10%-6)"2)))))1/3)))))D))+4

Input interpretation:
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\ia 13?.035[1#&' ."IlfJI 13?%035[1#5}

11 log[lng[ : 1}12 i

logix is the natural logarithm

Result:
120.6376... +
3455752 . i

Polar coordinates:
r = 134.1645562901122545238 (radius), 6= 14.92625668982169969393° (angle

134.1645562901122545238 result practically equal to the rest mass of Pion meson
134.9766 MeV

Alternative representations:

11log|log ———0 gxp|-- ?qu +4 =
3| e ) 3| 16( 56 )
‘1 137.035 \1 137.035
2 [ 2
4+ 11 logia) log,|log|exp| - 9 T —3 I~
{ el L) ol
137.035 137.035

' T 3'_
4+ 11 logia) lagﬂ[log(ﬁ.?SES'?x 10% v #° exp[—42 558.3 V n° ]D

11 log|log — 7 XP|- 'E.hlrza +4 =
aira | 165
\i 137.035 \i 137.035
4 +111og,|log|exp| - 9}12 - Irlz - ||=
AR

." 137.035 \1 127.035

' T 3|_
4411 1ag,,[1ag(5.?585?x 10% v #° Exp[—42558.3 v ]D

24



Series representation:

11 log|log 2 <XP|- 9}12 : +4 =
3( 6] 3f 16 5]
137.035 \ 137.035

[ o Y
2411 lng’[— 1+ 19g[6.?585?x 10% v »? exp[—42 558.3 ¥ x° ]D i

-1 (- 1+ 10g(6.?585?>< 108V 72 exp[—42553-3 V= ]D*

11 5
2 P

Integral representation:

x’ 9n°
exXp| - +4 =

r 7 ’ 2
*108) 3 26l58)

\ 137.035 \\ 137.035

11 log|log

‘105[6.?535?x106 Vr2 Exp[—42 558.3 %."T_E]] 1
4411 [ | | Lat
J1

and:

11((In(In[((((Pi*2 / (3*1/137.035* (1076 2)))) 172 * exp(((((((-
((((OP12)/(((16*1/137.035%(10%-6)"2))))))* 1/3)))N))]))-5

Input interpretation:

2 | 9
11log|log| | 3 7 SXP|-3 : T -5
\ 3% 5708 [m_f‘} N 16X 70ms [1|:|_'5JH

log(x) is the natural logarithm

Result:

120.6376... +
34557521

Polar coordinates:
r = 125.4806468036192799223 (radius, &= 15.98474656448606761198° anzl

125.4896468036192799223 result very near to the Higgs boson mass 125.18 GeV

Alternative representations:
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11 log|log TR - ?qu -5=
A5 3| 160555 )
\i' 137.035 \!' 137.035
-5+ 11 logia) log,|log|exp|- ?}Tz = _}Tz = |l=
5 16{1;—6]“ : 3{$]h
“i' 137.035 “1

137.035

| — 3|_
~5+ 11 log(a) log, [lug[ﬁ.?SES'?x 10% v Exp(—42558.3 vl ]]]

n’ 9
11 log|log exp|- z -5=
(L5 i 16(L )
\, 105 | \, 10° |
137.035 137.035
| ,r|-2 | ,r|-2
-5+ 11log,|log|exp|- 2

| PR B INEECH
1%. iln- : iln-

137.035 “‘1

127.035

| — 3|_
SHHTT lng,.[lng[ﬁ.?SESTx 10% v #° exp[-42 558.3 V 10 ]D

Series representation:

9 x?
11 log|log - : _ : - B
3 Lﬁl 3 161%]"
\1. 10" ¢ \1' 10%
137.035 137.035
3
5+11 log[—l . 1ag[5.?585?>< 10° v 2 exp[—42 558.3 ¥ £ ]]]_
— ok
a1 [- 1+ lng[ﬁ.?SES'?x 106 72 Exp[—42558.3 \ 2 m
11y
2 k
k=1
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Integral representation:

n’ 9

11 log|log 7 SXP|- = -5=
() of 184
\\ 137.035 \ 137.035

g gll_
]ng[ﬁ.?SSS?xlDE‘ y 2 v:xp[—42 558.3 Y n2 ]] 1

—5+11f —dt
W1 t

Performing the In of the following expression, i.e.

1

3 [ 9
log }2 eXPp|— 4|

W2
\\ ) 13;035 [1.:%6 \\ 16 13?%::35 [m%}

1

exp[[—[E +V3 ) =
* {37035

we obtain:

In(In[((((P1"2 / ((3*1/137*(107-6)"2))))))"1/2 * exp(((((((-

(((COP"2)/(((16*1/137*(10"-6)"2)))))1/3))))))) *1/ exp((((((-
(2+sqrt3))P1))*1/((2*1/137)))))])

Input:

1
log|log s s EXP[-g- T J
J \ 16 E‘[m_ﬁl EXP[[—[E+‘."§]}T] : h_]

137

logix is the natural logarithm

Exact result:

137
lag[—log

57 - _—
1000000, —= nexp[—? (~2-V/3 )x-2500 {137 [5m2-'3]]]+m

Decimal approximation:

11.4126753382530139058310144248065254225560305953207232871... +
3.14159265358979323846264338327950288419716939937510582097... i

Polar coordinates:
r = 11.83717714564827723053 (radius), @ = 15.39075152565179988427° (angle

11.83717714564827723053 result very near to the black hole entropy 11.8458 that is
equal to In(139503)
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Alternate forms:

[ 137 ! w3 |n- E"_-' a3
lag[—lng[lDDDGGG = g e AT b fr]]+ur

[ 137 e P 3137 (622
lng[—lug[lDDDDDD\f ? f1,2|:2?4+13w 3 ]-r 25004 137 (Gnr) ;r]]“n

1 = — 137
L::g[5 [-2?4;r- 1373 7+5000 § 137 (617 - 121og(10) - lag[?J— 2 lag[m]]+

1

Alternative representations:
il

) 2
o T EEply
| & (ap 3 18 (1 |2
\ 13?{106. \ 13?{1,:,6.
log|log — -
[ |:2+\-'3'|:r]
EXp|-—3
137
l o || nl
i ey (A | L)
. 1 ?{1,:,6. N 13718
g.[log (2v3)
EXD =
137
r = ’ on?
> Pl e
3 (142 318 [ 1 2
e e \ 137 )
logllog — -
|:2+‘v'3'|:r]
EXP| - T
13
| on? |I a2
e _,5;‘( 16 (1|2 \ 2 (L]
137116 | 1371146
log(aylog,|log 2 = N
n|-2-v3)
exp| —5-
137

Series representations:
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( 2 2
. =~ W -
’ Aoy 3 am-fi 0 2
\ 13715 \ 13718
logllog — -
{2+\"3'|JT
EXp|-—=3
137

137 ; = |y 337 /3
i 8 lng[—l B lug[l T f - fla?,2|}2+1.e3 |n-2500 V137 (6m)° }TH il

1
Ek
= 3—— |
@ 24137(24V3 |r-5000 V137 <6n:2-'3+1-:-g{l§1]+2 log(1000000 7)

k

k

L}
—

=
m= 9=

exp|- | ———

P 3 16 [ 1 2

137 |15 )

logllog -

{2+‘u'?'|:r
eXpl————
137

T arg[zin] —argizg)

im+2im +logizg) -
2m

f 12{24vF |r—2500 T 137 (6223
1 [—lug[lDDDDDD % flz?,:z{z V'3 |7-2500V 137 (6 ) o I

%

ke

Ea
I
—

¢
nd exp| - ond
( 32 ';]2 3( .
\ 13715 \ 13715
[ {2+u‘?:|n]
exp|-—
137

137  _137(_5_y3\s-2500 Y137 (6m)2/3
zn+log[—1_1ng[IDDDDDD,{I oA 2 mel e ;T]]_

1

1000000 "I,II 137 £

> k

k=1

a7 -Y37 (243 |n-2500 Y137 (6.3
~1-log 3 2 J T

Integral representations:
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137 116 137 116 |
logllog — =
{2+‘-|'3 ]n
EXp| -3~
137
e T 157 6 m2i3
1-1-:.5[10001::00 'ulll_g_g = (~2-¥3 |n-2500 V137 16 M |,
im+ —dt
1 t
P
T I onl
i{;]E S i i{l_]:‘
137 116 137 16 | P ey 1 5
log|log| — :”r——] -5 Tl +5s)
{2+‘-|'3:|:r 2 —i sy (1l -s)
eXp| -7
137
1137 832 ( . v3heasood 57 6m2@ W
—l—lug[IDCIDDDD = e o (-2-V3 |n-2500¥7137 (6m) }T]]

ds for-1=<y=<0

From: Manuscript Book 2 of Srinivasa Ramanujan

Page 355

i — T

- —
.

/o i

I e ‘ |
et S Aa— STy sfw(in m-'@—)t
. ﬁ > f'.""' . ;"I 7 " 2 ‘3 .J

1/6(1+(4a-7)"1/2)+2/3(4a-sqrt(4a-7))"1/2 * sin(((1/3 tan™-1(2(4a-7)"1/2-1)/(3sqrt3)))
Fora =206 =199 + 7 (where 199 and 7 are Lucas numbers), we obtain:

(((L/6(1H(((199+7)-T) 1 /2)))+2/3((199+7)-sqrt((199+7)-7)1/2 * sin(((1/3 tan*-
L((2(((199+7)-7)"1/2))-1)/(3sqrt3)))))))
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Input:

. 1+4/i1 71=-7
G [ +y (199 +7) - ]+

2 1 4[24 (199+7-7 -1

=4 (199 +7)-4(199+7)-7 sin| - tan —

3 3 3.3

tan I (x) is the inverse tangent function
Exact Result:
2v1 -1

[1 +4 199 ]+ - \/206 4/ 199 sinf - tstn‘1 5

6 3vV3

(resultin radians)

Decimal approximation:
6.623531817785305318392618224544919983788613528667426823371...

(resultin radians)

6.623531817785...

Alternate forms

é[ 4J2D5 JIEism[ tan” ( SETE ?Uﬂ
[ V199 +4/ 206 - Jzﬁismf-mn [ H]

[=a W

7 | 1
? + 5 ‘J 206 -+ 199 5111[5 tal‘l_l[i]]

33

[= W]
+

Alternative representations:

= 1+4/(1 -7
E[ + % (199 +7) - ]+
1 J 1 (24 199+7-7 -1
- |y (199 +D -+ (199 +7)-7 sin| —tan — 2=
3 3 33
1 fommy =l 1 -1+2+1 f
E {1 +14/ 190 ] + 5 CGS[% - 5 tall_l[%]] 206 -4/ 199
= 1+4/(1 -7
E[ +% (199 +7) - ]+
1 J {1 24199+ 7-7 -1
W99+ -+ (19%+7) -7 sin|-tan — 2=
3 3 3V3
1 ey ol L -1+241 |
6 {1+ 199 ] = 5 CDS[% + Etall_l[%]] 206 -+ 199
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Lo a99.7-7
E[ +y (199 + 7y - ]+
- \/[199 s revere el LR L (L | D
= Ll + 7)— sin| — tan _
’ 3 33
[1+\,|'199]+
1

11212 ¥109 o .
2[_‘, gite [ 14T ]_wl,-'z”zm 1.:14:,2@199];{3@3]]] 2%_@

3i2n

:
6

Series representations:

- 1+4/(199+7 -7
E[ + 40 + ) - ]+
1 |1 1|24 (199+7)-7 -1
5 (199 + 7y - (199 +7) -7 511151:&111 2=

3vV3
1 +/199 2\/—,— a0 [_]_],-"c 3_1_2":1:311_1[%}“2‘&
e — 4 206-41 |
6+ : +3 e k%‘,;, (1+2k)
L (1eyas9en-7
: 1 (24 199+7-7 -1
3 (199 +7) -+ (199+7)-7 sin 51:&111 9 —

343
kf n 1 _1f 142 Y100 1\2K
E WJFE 206 ,","E i[_l} [—2+3tan[ 3143 ]]
f:+ 3] 3 ] (2 ky

- 1 1 -7

E[ +4 (199 + 7 - ]+

1 |1 1|24 (199+7)-7 -1

- (199 + 7y -4 (199 + 7 -7 51I1§ta11 2=

3 3vV3

1 1 1 -1+2+1
P e \/[205- 199]n rall‘1[+—w]
6 6 9 3v3

= 36° ran'l[ = V. ]_25 Tis)

- 343
ZRESF_J; :
j=0 r[E — .5}

Integral representations:
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- 1+4/1(1 -7

E[ +4 (199 + 7y - ]+

1 11 1|24 (199+7)-7 -1

- (199 + 7y -4 (199 + 7 -7 51n§ta11 2=

3 IVE

1 V199 2 | " -1+2+199
= — /206 -4199 ¢ '1[—
|5+ 6 +ng "u'l an 3ﬁ ]
1 [1 _1[-1+2~.f199
f cos| —ttan | —— || 4t
/o 3 3v3
(1 V(199 +7) -7
E[ +4 (199 +7) - ]+
1 | (1 (249947 -7 -1
= \1[199+?}—M‘[199+?}—? sin| - tan e 2=
3 3 3V3

_
1 V199 1 |206-v199 _1[-1+2v199]
e 2 — — i, ——— tan | —
6 6 18 '\ T 343
pR [-1+2 V199 ]3 {365
SRR 3vs [/ '
f ds ol
o —f g4y 5 3/2
= 1+4y11 -7
5[ +4 (199 +7) - ]+
1{ | 1 24199+ 7-7 -1
= \,[199+?}—*~J[199+?}—? sin| - tan = 2=
3 3 3V3
1 ~1f -142 y198 Y)1-2s
E+ s _lz || 2067190 f""”"?f[ﬁtall [ 3v3 ]] i Txoofa
B B 3 ‘1‘ g o —f a4y r[E - _5} .
2

From which, we obtain:

golden ratio(((1/6(1+(((199+7)-7)1/2)))+2/3((199+7)-sqrt((199+7)-7))"1/2 *
sin(((1/3 tan™-1(((2(((199+7)-7)"1/2))-1)/(3sqrt3)))))))+2(0.5269391135)

where 0.5269391135 is the value of the following Rogers-Ramanujan continued
fraction:
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tdt 1

2 = = (.5269391135
!e‘@sinht 1+ I’
3
1+ ! 3
2
3+ 5
2
1+ 3
3
5+ 3
3
1+
T+...

Input interpretation:

1 e
—[1+~,f[199+?m_?]+5\1[19%?}-4[19%?}-?

6

i

1 |24 (199+7 -7 -1
sin| — tan — +2.0.5260391135
3 3v3

1 ; : ¢
tan (x)is the inverse tangent function

# iz the golden ratio

Result:
11.770977834...

[resultin radians)
11.770977834.... result very near to the black hole entropy 11.8458 that is equal to
In(139503)

Alternative representations:
1 =
q;[a (1+VA99+7-7)+

1( | L a2 A8 e DT
5 (199 + 7y -4 (199 + ) -7 sin Etan 2|+

3v3

2 0.526939 = 1.05388 +

1 ——y 2 (a1  _{-1+2+199 \/ —
q}[a [1+N‘|199]+§CDS[5—§IHH [W]] 2':'5—‘\;"199]
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(1 @957
¢>E[ +4 (199 +7) - ]+
1( | (1. [24ass+n-7 -1
5 (199 + 7y -4 (199 +7 -7 51n§tan 2+

3v3

2 0.526939 = 1.05388 +

¢[E [1 + 199]- g cas[;—T s tan'l[L 199]] 206 - 199 ]

B 3 943
: 1 1 -7
JIJE[ +4 (199 +7) - ]+
1( | DL alEdgge DT =
3 (199 + 7 -+ (199 +7) -7 51n5tan 2|+

3v3

i

2.0.526939 = 1.05388 + ¢ é [1 +4 199 } +

‘%"“‘“'1[—_“2@] y3itan (-2 VTS0 | (3vE )| o e
2|-e 3I¥V3 i A "y 206 -v199

325

Series representations:

: 1+4/1¢1 -7
& E[ +4 (199 + 7 - ]+
1 |1 i 2J(190+7-7 -1
5 (199 + 7 - (199 +7) -7 51n§tan 2|+

3v3
2 - 0.526939 = 1.33333 [0.790409 + 1.88834 4 +

o 1 -1+24199
Bt L[ 222
[é 2k3 33
' K k ki 1
@ (-1 (199 - 7 (-2),

J EDE—exp(mlw“\'{;z 2

2
= k=0

k!

ToT (X R and x U
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[1+¢[199+?}-?]+

1
?16

1 |1 ]2
5 (199 + 7} -4 (199 +7) -7 sin Etan

Yy(199+7) -7 -

3vV3

2 .0.526939 = 0.166667 |6.32327 + 15.1067 ¢ +

)

I’-..:Cl k 1 .
8‘1’ Z[—l} J1+2k[§tﬂn_[
We=0
(199 -
_ EDE—exp(urlarg—
"-1 2T

for(x = R

[1+«£[199+?}-?]+

1
?16

~1+2+199 ]]
33
w (-1 (199 —xf x 7 (-1
I}J]V{;Z - [ z}k

k=01

1 |1 42
5 (199 + 7y -+ (199 +7) -7 sin Etan

V(199 +7)-7 -

3vV3

2 0.526939 = 0.666667[1.58082 + 3.77668 ¢ +

)

(—1)F 3-1-2k ran-l[m]hu
i i 3v3
k=0 (1+2ky
k T
Eﬂﬁ—exp[mlwnﬂi[‘h (199 - xf x* (- 1)
! 2m = ]

Randx <0

Tor (X

Integral representations:

& 1[1+~j[199+?}-?]+

6

1( | (1 2
5 (199 + 7y -4 (199 + 7) -7 sin Etan

y(199+-7 -1

3v3

2 0.526939 = 1.05388 +2.51779 ¢ +

-1+2+199

3v3
-1+2+199

3v3

0.222222 ¢=tan'1[

J cos| — ttan
0 3

]\/ 206 -/ 199
Ja
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¢[E[1+ﬁ[199+?}—?]+

B
(| —— (1 [2va99+7-7 -1
5 \1[199+?}— (199 + 7} -7 sin Etan 21+

3v3
2 - 0.526939 = 1.05388 + 2.51779 ¢ +
0.0555555¢ran-1[ %] 206 - V199 Vi
W

b
o2
s_mﬂ—l[%] {363
oty E 3v3a £k
J ds 1ol 0
=i sa+y 53-'2

¢[E[1+4[199+?}-?]+

3]
1( | (1 [2a99+7my-7 -1
5 4[199+?}—1¢'[199+?}—? sin Etan 21+

3v3

VI
2 0.526939 = 1.05388 + g + 29 s

-ptan'l[%]*u’ 206 -v 199 v

1Bixm

——
j_mﬂ—l[%] {363
33 !

f‘“” . I ds T
§ for
—i w4y 53-'2

¢[E[1+\"[199+?}—?]+

3]
1( | AT fE e TS
5 \1[199+?}—*~J[199+?}—? sin Etan 21+

+

3v3
0.3333334V 206 -4100 &
2 0.526939 = 1.05388 +2.51779 ¢ +
BT
y g 1eda 1:&11'1'1[—'“21"_ﬁ ]1_25 [is)
i wa+y 3
J : ds for0 i

—i oa+y r[i i j.'

From which, we obtain:

11%(((golden ratio(((1/6(1+(((199+7)-7)1/2)))+2/3((199+7)-sqrt((199+7)-7))1/2 *
sin(((1/3 tan-1(((2(((199+7)-7)*1/2))-1)/(3sqrt3)))))))+2(0.5269391135))))+5
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Input interpretation:

1l (1419947 -7 z\frl 7=/ (199 +7) - 7
¢E[+ (199 + 7y - ]+§ (199 + 71 -4 (199 + 7 -

(1 _f24a99+m-7 -1
sin étan +2.0,5260301135|+5

343

1 ; : :
tan (x) is the inverse tangent function

# iz the golden ratio

Result:
134.48075617...

(resultin radians)

134.48075617... result practically equal to the rest mass of Pion meson 134.9766
MeV

Alternative representations:

1 1
11[“’[6 [1+4[199+?}—?]+5[\/[19%?}—{[19%?}—?

|1 4[24 199+7-7 -1
sin| — tan — 2(+2 0.526939|+5 =
3 3vV3

1 _1[-1+2W]]
- —tan —

Fi g
2 3v3

)
,jzuﬁ-«fﬁ]]
11[ [E [1+d[199+?}-?]+5[\/[19%?}-«.*[19%?}-?

6 3
(1 24 Q99+7-7 -1
sin| — tan — 2(+2 0.526939|+5 =
3 3v3
2 [r. 1. . ~1+2+199
5+11[1.05388 +¢| = [ 199 |- = cos|= + = tan”}| —————
3 2 3 343

-
]

,jzuﬁ «Iﬁ]
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1 1( |
11[¢[E[1+1.f[199+?}-?]+E[J[wm?}-wmgm?}—?
(1 _f2daseem-7 1
sin 21+2 05260939 |+5=

—tan-
3 3vV3

_l_l-tan-1[-1+z V199 ]
5] esid 343

+

1
5+ 11[1.!35388 ”’[E (1+4199 )+ P
134 tan~|[-142 ¥199 | {3 43 )
e N2 206 -4/ 199

Series representations:

1 1
11[¢[E[1+«,f[199+?}-?]+§[\/[19%?}-\“[19%?}-?
(1 [2va9s+m-7 -1
sin 2|+2 0526939 |+5 =

—tan~
3 3v3

= 1 ~1+2+/199
14.6667 [1.13132 + 1.88834 ¢ +¢ | > [-1}‘=J1+2k[_ tan—1[+—]]
3 3V3

=0

3 w (1 (199 - x)F x* (-1
ngﬁ_exP(!ﬂwJ]Gz[ i :} % { z}k

2
T k=0

forixeRandx <0
1 1
ll[iﬁ[a [1+1,|'[199+?}—?]+§[\/[199+?}—1"[199+?}—?

(1 (24 99+7-7 -1
sin Etan 21+2 0526939 (+5 =

343

= 1 -1+2+199
1.83333 [9.05054 +15.1067 ¢+ 8 ¢| > (-1)* J1+2k[— ta11'1[+—]]]
i 3 3v3

B w (-1 (199 —xF xF -1
JEDE—exp[ur{arg[lgg x}“ﬁz :: 3 {z}k

2
d k=0
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1 1
11[¢[— [1+1,|'[199+?}—?]+§[\/[199+?}—1.|'[199+'?}—?

3]
(1 (2 a99+7-7 -1
sin Etan 21+2 0526939 |+5 =

343

i 142k
PE T | b tan'l{M]

7.33333|2.26264 + 3.77668 ¢+ ¢ | > b i
k=0

(1+2ky

| 3 w (—1) (199 —x)f x = (-2
J Eﬂﬁ—exp(ur{—arg[lgg x}”\'{;z i [z}k

2
£ k=0

k!

for (o R and U

Integral representations:

1 1
11[41:[6 [1+1,'[199+?}—?]+—[\/[199+?}—\'[199+?}—?

3

{1 (24 a99+n-7 -1
sin 2|+2 0526939 |+5 =

—tan-
3 3v3

-1+2+v1
16.5927 + 27.6957 ¢ +2.44444¢tan_1[+—w] 206 -+ 199

3v3
1 [1 _1[-1+2€199]]
Jcns—ttan — || dt
0 3 33

1 1
11[¢[— [1+1,.'[199+?}—?]+§[\/[199+?}—*q'[199+'?}—?

3
1 1]2¥(Q99+7 -7 -1
sin Etan 21+2 0526030|+5 =

3v3
n::n.ﬁlllll.pmyﬂ%] 206 -v199 vr

rr

16.5927 + 27.60957 ¢ +

TR
s—tzm_l[w] [136s)
3v3 !

S ds 1ol 0
; 3/2

=I &+y ]
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1 1
11[ [—[1+d[199+?}-?]+5[\/[19%?}-4[19%?}-?

3]
|1 1|24 (199+7) -7 -1
sin Etan 21+2 05260939 |+5 =

3v3
11p 11VI99, Lleran(F5EE)V206-VI9 Va
16.5927 + i i
° 3 18ix
setan) (L2190 ) figg
i wo+y € 3yz 1
[ - ds for 0
=l sy 5312

1 1
11[ [E[1+4[199+?}-?]+5[\/[19%?}-4[19%?}-?

1 1|24 (199+7) -7 -1
sin| - tan 21+2 0526939 |+5 =
3 343

3.66667 ¢V 206 -v 199 v

16,5027 + 27.6057 4 +

b
_ g y1-25
61425 mn—l[M] Iis)

i ooy 31‘1?
ds rorll
-f—huﬂ' r[E s 5}
2

and:

11%(((2olden ratio((1/6(1+(((199+7)-7)*1/2)))+2/3((199+7)-sqrt((199+7)-7))*1/2 *
sin(((1/3 tan-1((2(((199+7)-7)*/2))-1/(3sqrt3))))))+2(0.5269391135))))-4

Input interpretation:

f
2
—[1+4[199+?}-?]+E\fug%?}-«hwgm}-?

11 -
l I
(1 _f24a99+m-7 -1
sin étan +2.05260301135|-4

343

1 ; : :
tan (x) is the inverse tangent function

# iz the golden ratio

Result:
125.48075617...

(resultin radians)

125.48075617... result very near to the Higgs boson mass 125.18 GeV
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Alternative representations:

11[4;:[% [1+w."[199+?}—?]+

1( | (1 _i[24a99+m-7 -1
5 \([199+?}—1,.'[199+?}—? sin Etan

343

2]+2 D.SEEQBQ]—4 =-4+11 [1.[)5388 +

tﬁ[é [1+1,' 199]+ g cns[% - ltan'l[ﬂ]] 206 -+ 199 ]]

3 3v3

11[4;:[} [1+w."[199+?}—?]+

6
(| (1 [24a99+7m-7 -1
5 \1[199+?}—w‘[199+?}—? sin Etan

343

2]+2 D.SEEQBQ]—-’-I- =-4+11 [1.D5388 +

¢,[l [:Lmf 199}- 4 cns[% + Etan*[L 199]] 206 —+/ 199 ]]

6 3 3 e

1 1( |
11[4::[—[1+1."[199+?}—?}+5[\{[199+?}—w."[199+?}—?
1 f24 asgam-7 21
sin 21+2 0526039

-

—tan” —
3 33

_L,-mn-l[%l
ey 343

+

_44 11[1.asass +¢[é [1 ++/ 199 ] +

134 tan~|[-142 ¥199 | {3 43 )
¢ VR 206 - 199

3250
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Series representations:

1 1
ll[lia[g [1+1,|'[199+?}—?]+§[\/[199+?}—1.|'[199+?}—?

1 4]2¥(199+7) -7 -1
sin Etan 21+2 0526030|-4 =

3v3
S 1 ~1+2v199
14.6667|0.517681 + 1.88834 ¢ + ¢ L [—1}“J1+2k[— ran‘l[—+ ]
o 3 3v3

. w (-1 (199 - x)F x7* (-1
JEDﬁ—exp(urrrg[lgg x}“\({;z[ U :} & { z}k

2
T k=0

forixeRandx <0

1 1
11[¢[E[1+w,.'[199+?}—?]+§[\/[199+?}—w[199+?}—?
(1 [2va9s+m-7 -1
sin 2(+2 0.526939|-4 =

—tan~
3 343

o 1 ~1+2+199
1.83333[4.14145 + 15.1067 ¢ + 8 ¢ Z[—l#‘ Jpop|= tan™| — =227
3 3vV3
=0

2 w (-1 (199 —x)f x7F -1
JEDﬁ—exp(ur{arg[lgg I}J]\'{;Z[ U :} & { z}k

2
T k=0

forixeRandx <0
1 1
ll[iﬁ[a [1+1,|'[199+?}—?]+§[\/[199+?}—1"[199+?}—?

{1 f2va99+7-7 -1
sin| - tan 21+2 05260939 |-4 =
3 343

3= 142k
PE T | b tan'l{M]

7.33333 |1.03536 +3.77668 ¢+ ¢ | > b i
k=0

(1+2ky

| 3 o (-1 (199 -2 2 (-2
J Eﬂﬁ—exp(ur{—arg[lgg x}”\'{;z i [z}k

2
o k=0

k!

for (o R and U
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Integral representations:

1 1
11[41:[6 [1+1¢'[199+?}—?]+—[\/[199+?}—ﬂ[199+?}—?

3
(1 _f2das9em-7 1
sin| — tan 2|+2.0.526030 (-4 =
3 3v3

-1+2v1
7.50266 +27.6957 ¢ + 2.44444¢ran'1[+—gg] 206 -+ 199

33
1 [1 _1[-1+2J199]]
Jcas—ttan —— ||4t
0 3 3+/3

1 1
11[¢[— [1+\.'[199+?}—?]+§[\/[199+?}—*u'[199+'?}—?

)
1 1]2¥(Q99+7 -7 -1
sin Etan 21+2 0526030|-4 =

343
0.611111 .pran-l[%] V206 -vV199 Vx
7.50260 +27.6057 4 +
LT
s—mn‘l[@]E,-’I#SISSJ
e iyz )
J : ds 1ol 0
—i a4y _53-'2

1 1
11[¢[— [1+\.'[199+?}—?]+§[\/[199+?}—*u'[199+'?}—?

3
1 1]2¥(Q99+7 -7 -1
sin|— tan 21+2 0526030|-4 =
3 343

J1f 1429108 \ ./ o
7.50260 + + +

3] ] 1Birm
o2
5—1:'5111_1[_—1"'2 Epp ] [136s)
oty @ iv3 Pt
J . ds 1ol 0
=i w4y _53-'2
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1 1
11[‘1’[6[1+u{199+?}—?]+§[\/{199+?}—ﬂ{199+?}—?
(1 (24 99+7-7 -1
sin 21+2 05260939 (-4 =

—tan
3 343

3.66667 ¢V 206 V199 Vx
[ §i3

7.50266 +27.6957 ¢ +

s g-142s tan'l[ -1;2:_3?9 ‘]1-25 [Gs)
J, 3 ds ftorl
—i w4y r{E _ 5}
Observations
Figs.
4
= (a) False Vacuum i Quantum
& (d) [ Fluctuation
A K]
£
g
=
=
c) /
.

FIG. 1: In simple inflationary models, the universe at early times is dominated by the potential energy
density of a scalar field, . Red arrows show the classical motion of ¢. When ¢ 1s near region (a). the energy
density will remain nearly constant, p = py, even as the universe expands. Moreover, cosmic expansion
acts like a frictional drag, slowing the motion of ¢: Even near regions (b) and (d), ¢ behaves more like
a marble moving in a bowl of molasses, slowly creeping down the side of its potential, rather tham like
a marble shding down the mside of a polished howl. During this period of *slow roll,” p remains nearly
constant. Only after ¢ has shd most of the way down its potential will it begin to oscillate around its
minimum, as in region (c), ending inflation.
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A
\V,

Graph of a cubic function with 3
real roots (where the curve crosses
the horizontal axis at y = 0). The
cace shown has two critical points
Here the tunction Is

flx) = (x> + 32 - 6x — 8)/4.

The ratio between M, and q

ﬂ‘fﬂ = Vm*
(3v3) M.
9 :

q:—

1.e. the gravitating mass M, and the Wheelerian mass q of the wormhole, is equal to:

\ 3(2.17049 - 10772 - 0.001°
51[[3 v3)(4.2 10°%-1.9891 10%%))

1.732050787905194420703947625671018160083566548802082460520...

1.7320507879

1.7320507879 ~+/3 that is the ratio between the gravitating mass M, and the
Wheelerian mass q of the wormhole

We note that:
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iizthe imaginary unit
i “u'l 3
1.732050807568877293527446341505872366942805253810380628055... &
r=1.73205 (radiu

151, &=90°
1.73205

This result is very near to the ratio between M, and q, that is equal to 1.7320507879

~V3

With regard V3 , we note that is a fundamental value of the formula structure that we
need to calculate a Cubic Equation

We have that the previous result

‘E] _ i3

B2 | =
B | =
B | e

I | —
4
= 1.732050807568877293527446341505872366942805253810380628055. .. «

r = 1.73205 iradius

B )

g = 090°

can be related with:

, 1+i\/§ , 1, i3
u (_M{E_T]—H} (—V{E_T]—q

Considering:

ft-Bheft2)

—

— iV 3 — 1.732050807568877293527446341505872366942805253810380628055. . i

r = 1.73205 (radius), &=90°

)

Thence:
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—
3(—1{%—%]—(—1{%+§J:q:1.73205%\/§

We observe how the graph above, concerning the cubic function, is very similar
to the graph that represent the scalar field (in red). It is possible to hypothesize
that cubic functions and cubic equations, with their roots, are connected to the
scalar field.

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 w. The Yukawa
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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:
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:

Hence

so that

64(g23 + 9o ) =

Hence

Thence:

And

64(902 = gr)_224) - r\fﬁ —24 4 43729_Wm Pesiils

(14 3/2).

g22 =

e™V22 _ 94 1 976 V22 _

4096~ ™22 4

6492 =
6400y =

e™22 _ 94 1 4372 V2 4 ...

¢™22 — 9508051.9082 . . . .

4096¢™™V2 4 ...

That are connected with 64, 128, 256, 512, 1024 and 4096 = 64°
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(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 n, ¢, 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.

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 3,5, 8 13,21, 34, 55,89, 144, 233, 377, 610, 987, 1597, 2584, 4181, 6763,
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:
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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:

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

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 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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