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Abstract

In this paper we have described several Ramanujan’s elliptic integrals, Einstein
Dilaton Gauss-Bonnet Gravity and Black Hole Physics equations. Furthermore, we
have obtained mathematical connections with ¢, {(2), and some parameters of High
Energy Physics.
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Introduction

Is there a connection between the so-called "bounce" of the Universe and black
holes? At the end of a cycle, the final giant black hole that is formed by the fusion of
all the remaining black holes, which has absorbed all the mass and energy of the
cosmos, in an immeasurable, though ultra-massive, span of time, like any other black
hole is subject to evaporation process. Eventually, when the black hole undergoes the
final explosion, as a sort of "mirror symmetry", all the energy and mass that has been
absorbed by the black hole, now reduced to quantum dimensions, is emitted from the
opposite side. So there is a process of absorption-contraction / expansion-emission
which can be compared to a sort of "bounce". Hence, the counterpart to the final
black hole is an initial white hole, from which a new universe cycle originates.



We want to highlight that the development of the various equations was carried
out according an our possible logical and original interpretation

From

George E. Andrews Bruce C. Berndt
Ramanujan’s Lost Notebook Part I - 2005 Springer Science+Business Media, Inc.

We have that:

d 125 1 1 1 1
f 3 4 = 3 & a
(PQ) T (PO (u_j_ +* ,)_I(i?_”)_f(u_g_“j_l-d(;_u)

(1/81-81)-7(1/27+27)+7(1/9-9)+14(1/3+3) = x*3+125/(x"3)

Input:

1 | 1 1 , 125
[— -31]-?[—+2?J+?[— -9J+14[— +3]:x A i
g1 27 9 3 5

Exact result:
23150 . 125

- =X +—

81 x3

Alternate forms:
81x%+23150x%° =-10125 (4
23150 x®+125

81 P
23150 (x* +5)(x* -5x* + 25}
- 81 3

Real solutions:

f
: 3
r=-3 52_:3 3'
‘q 2315 +22+ 11005




| =
1 3I| 11575 11011005
b +
3V 3 3

X =

Real solutions:

x = -6.5836
-6.5836; -0.75946

Complex solutions:

|
. 3
x=3x5%3 3||—
N 2315+22+/11005

|
. 3
9 BRR 3I|
"-,] 2315 +22+ 11005

1.5 —
X== 1-—[231&22411&05]
3Y 3
1 w |5 —
¥ =1 i/ i [2315 +224/ 11005]
3 3
From

1 1 . 1 2 1
(3 -o) 1L ) r (L) wre(2e)
v’ v v2 v

(1/81-81)-7(1/27+27)+7(1/9-9)+14(1/3+3)

Forv=3
Input:
(E_ll —81}—?[%+2?]+?[é —9]+14(% +3J

Exact result:
23150

81

Decimal approximation:

-285.802469135802469135802469135802469135802469135802469135...

-285.802469135...



-6.5836"3-125/(6.5836"3)
for PQ =- 6.5836
Input interpretation:

125
_6.5836° —
6.5836°

Result:
-285.706214081208664548078131424834701749557100619492603804 .

-285.79621498129...

or, for PQ =-0.75946
-0.75946"3-125/(0.75946"3)

Input:
. 125
-0.750457 -
0.75946°
Result:

~285.799487712918671016881034807866634688336184487278450871...
-285.7994877129...

From which:
o[-((((1/81-81)-7(1/27+27)+7(1/9-9)+14(1/3+3))))]+18-(11/7-1/(1 + sqrt(2)))-e

Input:

5[-[[3—11 —81]—?[%+2?]+?[$ -9]+14[% +3m+18—[%— li@]-f

Result:
327205 1
+ —. =
189 1442

Decimal approximation:
1728.939317977300293199684787496243278967055811025063231884...

1728.939317977...



Property:
327205 1 )
+ —¢ i atranscendental number

189 1442

Alternate forms:
1
i {32?(:115 +189+/2 - 189¢=]

327016
N7 e

Lo 327016 + 189 \E -
189[ ]

Series representations:
ﬁ[—l}((i —81]—?[i +2?]+?[% —9]+ 14(% +3]]+ 18—[% g ]-c -

81 27 1+v2
327205 1
iy (-1} 2z ¥
v v Mgle=fs
1+ Zn Lk:ﬂ kr
for (not (zpeR and —o < 2z = 0)

1 1 1 1 11 1
5[-1}([— -81]-?[— +2?}+?[— -9}+14(— +3D+18— s e
81 27 9 3 7 1447T
327205 1

-+
189

Y P
Lvexplin 22 v i, STk

5[-1}([i -81]-?[i +2?]+?[% -9]+14@ +3]]+1a-[%- - ]_f=

81 27 1+v3
327205 1
-+ ] =
189 s 12 |argi2-zg W21 172 (1+|areiZ-zn W2 T} e =15 ~a ]k 2-20 ) 75
= [ZD] %o Lk:ﬂ Lt

Now, we have:

G(q) = 2VA(1® +u %) = 2\f125;\+22+%. (15.6.5)



Thus, for any gp such that 0 < gg < 1,

';r'.:-' q H'__!'u. T 'q"_, L
G(y) - Glgo) = f;;d;:ur_-./ i O A i B

o ¢ il _J"‘il:—l']' oo J“:l{_{_t.}t;;;g:

Now set go = e 2™/? Ramamujan caleulated G(e=27/%) for three values
of 4.

GI[E,—?TT;"S) = 2\/125;‘.[:6’_2“35) + 29 + 1;}"(9_2_’7;5}
= 2,/1/X(e~27) + 22 + 125A(e—2%) = G(e~2").

G(e™2™/5) = 24/12563 4+ 22 L¢3

= 21/ 270 + 1261/5
—6-544/14 1 615

=6-5"4(3 +V/5),

thence:

2(((125x(exp((-2P1)/5))+22+1/x*(exp((-2P1)/5))))"0.5 = 6*57(1/4) (3+sqrt5)
Input:

' 1 1 1
2\/ 125xexp{5 [—zm]+22+ = Exp(g [—zm] —6%5 [3+1£5]
X

Exact result:

f—-;Z mys

\ - +22=5§E[3+\E]

|
2 ( 12525 x4




Plot:

a0y
&

40 |

30|

20|

o

Alternate form assuming x is real:

\/ 125 x + J—i +22.2m5 _ 335 [3 +\,'E] g

Alternate forms:
125 +(~248 £2™° - 126 \5 ) x = 1

i \/ 195+ L 422625 _ 635 [3 +\E]

X

|
~2m)5
2 ’ 125 ¢2mH5 5, &

\ x

+22 =6 2[15+?«E]

Solutions:
2

X =

\/[—248 ~ 1265 )2 £4™H5 _500 —(-248 — 126 V5 )23

sl [J[—zzta - 126 V’E]E 470 _500 - (-248-126 E] fqzn;,.-s]

=0

Solutions:
x = 0.000537277

x ~ 14.8899
14.8899



we obtain:

[2((125*14.8899(exp((-2Pi)/5))+22+1/(14.8899)*(exp((-2Pi)/5))))*0.5]

Input interpretation:
I

1 1
2 ‘u| 125 - 14.8899 Exp[g (=2 m] +22+

14.8899

1

exp[g (-2 ;r}]

Result:
45,9785,

46.9785...

and:
6*5°(1/4) (3+sqrt5)

Input:
645 (3475

Decimal approximation:
46.97848721127463047451117409229587920818333138663004116239...

46.978487211...
Alternate forms:
6 [3 ¥s 4 53-"‘*]

s [13 +6 !.,"'E]
1845 +6. 534

Minimal polynomial:
x* - 2160 x* - 103680



Thence, from

9 dl) '-iff {_ q ft‘i
G(q) — G(qo) :/ dt = 125/ \/_dt = /
< go df < g IF qu fi

For G(qy) = 46.9785 , we obtain:

G(q) = ( [ﬁ'
\

Now, we have:

a pE(_¢
v’tdt—/ J;’:': :_5}} tf\
@ /() +46.9785

. : /
G(q) =2V A(#® +u %) = =2y 195X 4+ 22 +

A (15.6.5)
From:
24/125¢63 + 22 + €3
i 'I|l »
24/ 270 4+ 126V/5 . where A = (1+V5)/2 , we obtain:

2sqrt(270+126%520.5) = 125%x + 46.9785

Input interpretation:

|
2 \( 270 + 125\'{_ =125 x +46.9785

Result:

|
2 \I 270 + 1251}E =125 x + 46,9785

Alternate forms:
~125x-0.0000127887 =0

|
b \I 30+ 14\(_ = 125 x + 46.9785
10

fjm'



I —
6 ,“;' 2 [15 +745 ] = 125 (x + 0.375828)

Solution:
x~-1.0231%1077

-1.0231*107

In conclusion, we have:
125%(-1.0231e-7) + 46.9785

Input interpretation:
125(-1.0231 - 1077} + 46.9785

Result:
4/.97848721125

46.97848721125

and:
2sqrt(270+126*50.5)
Input:

| ' ——
2 ,,..' 270+ 1264/ 5

Decimal approximation:
46.97848721127463047451117409229587920818333138663904116239...

46.97848721127...

Alternate forms:
645 (3+V5)
|

5,,'.' 30 +144/ 5

6 .\;‘I 2 [15 +7 JE]
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Minimal polynomial:
x* - 2160 x* - 103680

Thence:
_ 1 dG 1 (=2 & 7 f3(—t) dt
T — i —= — {1l = 2 _— 1 — .
C{q} Gl:gﬂ} .-/4;:__-L df df 1 E'.L[?.j f4|:—f} Vrdt -/q,:] fil_ta} tjfﬂ.
and

125(-1.0231 1D'?]+45.9'?85 = 46.97848721125

46.97848721125 = 47

We have that:

! f*'-*-.'—r“'iv,r, /‘? ff(=t) dt ]
—— i at — e T
[.qu_] (-t Fonyid k107 f-““‘ — -1.0231x107

Furthermore, we note that:
76/ (((125*%(-1.0231e-7) + 46.9785)))

Input interpretation:
76

125(-1.0231 - 1077} + 46.9785

Result:
1.61776175674299235020566926980433334845020828661 1986875039, ..

1.6177617567429.......
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Now, we have that:

dR PR-@Q* dQ PQ— R
. dg 2 5 o dg 3
n (15.3.1), we find that
9dz R -Q° (15.3.2)
z dg R()

Hence, by (15.3.2),
B - d 1 —4/2
& 10% Q3 2 =g log \C

For P=1; Q=2; R=3, we obtain:

3-4/2=-1/2 and 2-3/3=-1/3; 9-8/3*2=1/6. We note that
-12*-1/3=1/6

Thence:

Q.’.’-;’Z _ R
s (G 7)
In(((2"1.5 = 3)/(2"1.5 + 3)))

Input:

21.5 A 3
lo
g[zl-‘-‘ +3]

log(x) is the natural logarithm

Result:

-3.52549.. +
3.14159... ¢

Polar coordinates:
= 4.?2215 Eil-EE::'- i = 138295': '

4.72215
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Alternative representations:

1 21.5 i | _3+21.5
Og| =108el 15
217 +3 3+21°

, 21.5_3 | [ - _3+21.5
DE| = logia) log,| ———
217 +3 3+217

O i T (Y i
og =-L|l- ——7F
217 +3 3+21°

Series representations:

13 3 = P—U.DEDEIIIZEJ-:
lo = log(-1.02944) - }'
g[zlj i 3] g 2‘ k
k=1
gle g arg(-0.0294373 - x) 2 (-1 (-0.0294373 - ) x*
g = ml J+10g[1‘}—2‘
21.5 +3 2 k
k=1
gha g {arg[-u.azgdfa?a-szl [ 1 ] o
— 0 — 0T 5
g21.5+3 e gz.;, + l0g(=Zp) +
arg(-0.0294373 - zg) ® (-1)* (-0.0294373 —zo)* 25~
{ J logizg) - Z‘
2 i K

Integral representation:

: 215 _q J‘—D.02943'?3 1 o
o = i
g 715 | o 1 £

Now, we have the following cubic equation:
X3+ xM2+ 10 x—-27

Input:
X +x +10x-27

14



Plots:

i x
-2 -1 | 1 2
10 |
20| (x from =210 1.9)

s
50

¥
GO0 |
400 |

200 | g
[ (x from -7.7t0 7.7)

Alternate forms:
x(x* +x+10)-27

xixix+1y+10y)-27

[ 1}3 29[ 1} 817
X = | b Xt =
3 3 3 27

Real root:

1.7969

Complex roots:
x = -1.3985-3.6153

x =-1.3985 + 3.6153

Polynomial discriminant:
A=-28335

Properties as a real function:
Domain

R
Range
[R | real

15



Bijectivity
bijective
K is the set of real numbers

Derivative:

i
:—[x3+x2+mx-2?]=3x2+2x+m
ax

Indefinite integral:
3

4
i X X
{[-2?+ 10x + % +x°)dx = TR +5x° —27x

We take the real root 1.7969 and performing the following calculation

1.7969 * 1/6 * In(((2"1.5 — 3)/(2*1.5 + 3)))

Input interpretation:
1.7969 - - lug[ ]

6 121743

logix is the natural logarithm

Result:

- 1.05583... +
0.940855... 1

Polar coordinates:
r=1.41421 1s), @ =138.296° (an;

1.41421 =2

Alternative representations:

21.5 e 1
1.7969 10g[ ] - 1.7969 lugt.[

T
ol5 3 6

e

(= N

21.5 e
1.7969 lag[ ]_

T
P 1.7969 lug[a}logﬂ[—]
=+

e
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1.5

21.5

+ o B

1
6 1.7969 lng[

1 , g gla
]: E [—1.?959}1_.11[].— —]

Series representations:

1 13 3 o f—D.DE'.DDlEEk

—  1.7969 lag[ = ]: 0.299483 log(-1.02944) — 0.299483 Z

] 277+ k=1

1 pEL S (-0.0294373 -

~  1.7969 log — 0.598967ix {arg x}J s

6 21.5 ¥ 3 2 T
& (-1 (-0.0294373 - x)F x*

0.299483 log(x) - 0.299483 Z s SR 8 0
k

k=1

1 Pl (—0.0294373 - zq) 1

Z  1.7969 log — 0.299483 {arg 2 J lag[—]

6 21'5 -+ 2m ZD
arg(—0.0294373 — =)

0.299483 log(zy) + 0.299483 { :
o

® (~DF (-0.0294373 —zY* 25
k

J log(za) -

0.299483
k=1

Integral representation:
1 ol

-0.0294373 1

1 2
- 1.7969 lng[

3 .
] — 0.299483 J
& 1

2'° +3

17



We have that:

Entry 15.3.1 (p. 51). Let P(q), (Xq). and R(q) be the Eisenstein series
defined by (15.2.8)—(15.2.10). Thtn

? d Q*(q) — R(q)
VOt — =1 .
je—w g (Q”Q(fﬂ + R(q)
Proof. Following Ramanujan’s suggestion, let z = R?(¢)/Q3(t). Then

1d:_ 24 3dQ
2dg Rdg Qdg’

(15.3.1)

Using Ramanujan’s differential equations [223, equation (30)], [228, p. 142],

61, p. 330]
dR PR-Q* dQ PQ — R
T = 2 ad  gar=—g
in (15.3.1), we find that
q dz R2 - Qﬂn
At ‘ 15.3.2
2 dg RQ) ( )

Hence, by (15.3.2),

@P-R\_ d. (1-y3
IOE(Q”HR) Taq log( +ﬁ)

5 1++2) dg
.k
~ Vaz—1) Ly

It follows that
ﬁ N q QZ,‘E . R ;
VQ{tjt _[_2" dil (Q‘sfq ﬂf
(0@, (P72 R
\ @3%(q) + R(q) S\Q¥2(e 27) 4+ R(e—2") /

Bus it is well known that R(e=27) = (0 [123, p. 88], and so Entry 15.3.1 follows.
O

g

o

= log

With regard VQ = V2 = 1.414213562373.... , while

18



d Q;E-;’Z R
1% (G )

Q32+ R
is equal to
1.5
1.7969 élug[ = 3]
27 +3)| = 141421 =42

Possible closed forms:

—

v 2 ~1.4142135623

40 .
— ~ 141471060
T
3
1-2 -1 +7~1414200144
8

Thence, in conclusion:

o dt B q d QJfE — R
/2 vl = /3 a8 (Qiﬁf‘ﬂ n R) i

B QE,’E(Q} _ R{Q’}l ) QJ;-Q{E—ZJT} B R[E_Qﬁ]
=g (Qa'ﬂ(q.} -+ R{q}) —~1log (Qiﬁ_-’rﬁ{g—%r} e R{E—EFJ) :

For

R(e™*™) =0

We obtain:

In(((2"1.5 — 3)/(241.5+3))) — In[(((2"1.5(exp(-2*Pi)))))/((2*1.5(exp(-2*Pi))))]
Input:

| LA i 219 expi-2m)
og — 10§
213 43 2% exp(-2m)

logix is the natural logarithm

19



Result:

-3.52549.. +
3.14159... ¢

Polar coordinates:

r=4.72215 radius H:].BE.EQEIC .|!!j'!"

L]

4.72215 as the previous result

Alternative representations:

1 R 212 expi(-2 ) 1 exp(-2 m) 213 g g
og —-log| —/——— [=-log,| —————— [+ log,| ———
b LRe e 212 expi-2 ) ‘| expi-2 m 213 i gha

+

[21-5-3] [21-5 Exp[—En}]
log ~logl ——— | =

I 215 exp(-2m)
o exp(—-2m 212 i 50l
—loglaylog, | —————— |+ logla) [0, | ——————
“| expi-2m 215 Al gigs

Series representations:
pia g 213 exp(-2m) arg(-0.0294373 - x)
og —log| —— | = EI.PT{ J -
aka 213 exp(-2m) 2
o0 (-1)"* ((-0.0294373 - x* - (1 -x))x™*
k

+

i'..! ¥ (]

argil - x
Enr{ ) }J+

2
T k=1

gha g 213 exp(-2m) {arg[—D.02943?3 —z.;.}J 1 [ 1 J
(o] — 10 s 0 il
Bl g1s - 215 exp(-2m) 2r 4
{arg[l —z.;.}J i ( 1 ] {arg[—D.D2943?3 —Zn)
_— — |+
2rm 4 2 2rm
e k kY. —k
rtrg[l —zc.}J fesips w0 (1)1 ((-0.0204373 - z0)* - (1-z0)") 25
k=1 x

by

J logizg) -

-+ arg[— n__nzmz?z] +argizg)

215 _3 219 exp(-2m)
log —lcg# =2irm |- 0 -
21343 21 exp(-2m) 2

1
= arg[g] +arg(@) | o (-1 ((-0.0294373 - z0)* - (1 - 20)*) 75"

2inm|—- gy
2 Kk

k=1

20



Integral representation:

1 o L | 213 exp(-2m)
0 ~log| ————— |=
latss3) 8

213 exp(-2m)

We have also:

LB .5 — 3)/(271.5+3))) — In[((271.5(exp(-
2*P))/((271.5(exp(-2*P1))))]))))))))+0.0261)))))

Input:
1
1
+0.026
L 215 3). (21 Sempiam
7 [1Dg[21_5+3] log 415 R ”

Result:
- 1.24065... +
1.03754...

Polar coordinates:

r=1.61731 (radius f= 14':":'95': angle

)

1.61731

Alternative representations:

logixy is the natural logarithm

iizthe imaginary unit

1
1 0.026
o efen)
1
L [1-:-g[31'5'3 ]-1:3 = rp— ” +0.026
3 21543 215 expi-2.m /)
0.026i+ !

exp(-2m)21 5

—

= —]-:ug-:ﬂﬂngg[
3 [ expi-2m)2l-3 )

|+]|:| g-:rzﬂ-:ugg[

225)



Series representations:
1

1 +0.0265

15 15 ”
L[]‘:‘E[E1 5-3 ]_]Dg[zl scm zm”
2 24743 2% =xp(=2m)

0.026i + 3

1)1 ((-0.0204373 -0 -1 xff)xF
k

o | arz{-0.0294 373 -x) arg(l -x}
Sl | = ﬂl I Zk 1

LT

1

L +0.026i

15 15 ”
L[]D [wl - 3] 1':'5[21 5:::1:--: znmJ]
3 al343 2 ep(-2m)

/ /[12r8(-0.0294373 - zp) [ (i] J_ arg(l —zg)
1 [D.DE&HSE h - Jlag ~ |+ logizo) {—2}7 J

(-1 ((~0.0294373 - z0)* — (1 - z0)*) z* ]]

1 (]
(lug(%} lng[z.;.}]+ Z P

k=1

1/(0.026¢+
e T e 0026 /
L : exp(-2
2 []Dg[El's+3 [ :x‘p-i Emn
— + arg[— ':"':'2943?3] +argizg) -7+ arg[ —1] +arg(zg)
TA|- -2aA |- -
/ 2 2

h k

[}
—

o (-1 ((-0.0204373 - 20 - (1 - z0)*) z* ]

Integral representation:

1 1§
= - 3
L S - —— +0.026 00265 + J-—U-UE'943?3I:D+1—]dr
3 [Dg 1.5 3]_':' [21-5::cp¢-sz] ! t

and:

(144+21+5)-Pi*(((In(((2"1.5 — 3)/(271.5+3))) — In[(((2"1.5(exp(-
2*P)))/((2"1.5(exp(-2*P1)))) )4

Input:

7 Sl .| 21 exp(-2 m
(144 +21 +5)—-nr|log -log| ———
P bl | 21 exp(-2m)

22




logix is the natural logarithm

Result:

1690.94... +
356.234. .

Polar coordinates:
r=1728.06 radius = 11896?': .:!!:'!"

)

1728.06

Alternative representations:
gl 3] [21-5 exp(—2 m]]“
-log| ————

(144 + 21 +5}—fr[10g[

gt 213 exp(-2m)

exp(-2m 213 Wy
170 - x| -log,| —————— |+ log,| ———
exp(-2 m 213 L

og
ghay 219 exp(-2m

5 [ 1 1 exp(-2 m) 213 1 1 o ]4
- |-logla)log,| ————— |+ log(a) log,| ———
g exp(-2m 22 & B P

gTi=g 219 expi-2 m |
(144 + 21 +5)— x| log P b

Series representations:
b 213 exp(-2 m) ]4
o Qg i ALl ol X, E1
Ty 219 exp(-2m
arg(-0.0294373 - x) argil —x)
J -2im { —J -
2
i (- 1) ((-0.0294373 - x* — (1 - x| x™* ]“
k Tar A ]

k=1

(144 + 21 +5}—}T[10g[

2

1?D-n[2m{

p e 212 expi-2 m}*
(144 + 21 +5) - |log ~log| ——— || =170-
b T 217 exp(-2 m)
arg(—0.0294373 - zq) 1 argil —=g) 1
T { J log| — |+ logiza) —{—J log| — |+ logiza) |+
2 ) 2 )

2 k

w0 (-1)1 ((-0.0294373 - z0)* - (1 - 20" ) 5° ]4
k=1

23



21.5_3 21.5 [_2 ) =
[144+El+5}—;r[10g[ ]—lng[ﬂ]] -

gL 219 exp(-2m
- ‘lrg[— 'M] - argizg) m— ‘1rg[ i] — arg(zg)
170 -7 |28 . -2 ] -
2 2

_ 4
i (- 1" ((-0.0294373 - z* - (1 - 20)" ) 2"
k

k=1

Integral representation:

ghT=g 213 expi-2m\ |
(144 + 21 +5) - r|log ~logl ———— || =
gt 213 exp(-2m)

~0.0294373 1 4
l?l:l—fr[j [D+F]dt]
1

18+golden ratio+1/Pi*(((In((2*1.5 — 3)/(2°1.5+3))) — In[((2*1.5(exp(-
2*P))))((271.5(exp(-2*P1))))])))"4

Input:

1 G4 213 exp(-2my\*
18 +¢+ — |log ~log| ————
n 213,43 219 exp(-2m

log(x) is the natural logarithm

# iz the golden ratio

Result:

-134.486... -
36.0041.. ¢

Polar coordinates:

1"2139.245 Eil-EE::'- H:—1l54.9'?'?f 2|

L]

139.245

Alternative representations:

los(3rscs) - ee s emcen))

1.5 15
20 Y expl-2m)
18 +¢ + =

i g
exg.-zmzl-E] [-3+21-5 ]4
|

-lo [
{ Be expl-2m2l-e 34215

i
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[k’g{zljf i 1cg[ 215 expi-2m) ]]4

g 2l.5,43 215 epizm
-+ =
" 15 1514
" expi-2mp2-- =342
18 +¢ [ lﬂg[mlﬂg"[mpﬂ—mz”]+1ﬂg[ﬂ}1ﬂg“{ 34215 ]
+
Fis
Series representations:
15_ - |
[lo2(3rszs) -5 mmcan)
18 + ¢ + : S =1B+¢+
his
_11# (0. ek 1ok P
a1g(-0.0294373-x) | _ arg(lox) | | o U [-0.0204373- 0 1
20| eoszonin |y a5 k
il
for x < 0
2153y (215 expiam |\
B [102{21_5+3} 105[21.5313_2”]]] o 1
iy iy
arg(—0.0294373 - =) 1 argil —=sg) 1
{ Mlng(—]+ lng[zl;.}J - {—J [10g(—}+ logizg }]+
2 Zn 2m g
i (-1)"* ((-0.0294373 - 20" - (1 - 20)") 5" ]“
k=1 .
[102{21.5_3}_10g[21.53E —2H]]]4
18 4+ 215,43 215 expi-2m) _
2 -
1 n—arg[—w] —argiz;) n—arg[i] —argizg)
1B +¢¢+ — |2 -2 ! -
m 2rm 2
4
i (- 1) ((-0.0294373 - z0)* — (1 - 201 ) 5"
k=1 k
Integral representation:
2153 21 % xpi-zm |yt "0.0204373 1y .
[103{21'5+3 } = 103[21_5 v:xp:—zn]]] Ul [l:l E r_}dt}
1B+ + =18+4+
o i
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29+2+golden ratio®2+1/Pi*((In((271.5 — 3)/(2*1.5+3))) —

2*P((271.5(exp(-2*P1))]))) ™4

Input:

1 215-3 2% expi-2m\)*
29 +2 +¢° e log -log| —
p il 29 exp(-2 m)

Result:

-120.486... -
36.00941..

Polar coordinates:
r=135.776 radius #=-163.323" ancle

)

125.776

Alternative representations:

1.5 1.5 eypi= 4
29+2+¢2+[10g[ w 2} lag[iljzﬁj:” -

i
15 1.5 .14
-lo .[“—11—'2"]2 ]+10 .['3+2 ]
Be exp-2mp2l s Bel 15 j

iy

215 3 215 oxpi-zm ||
29+2+¢2+ 105[21.5+3}_193[21.52ﬁ_2i:]] =

T
[—1Dg[m 103}1[ —%] +logia) lcgﬂ[ill;' ”4

31+¢2+

ha

Series representations:

1.5 4 21.5::{E_2n.:| 4
ST W [bg[ } 1Gg[21-5ﬂﬁ—2nyn = 3144% 4

ha

In[(((21.5(exp(-

logix is the natural logarithm

-1 ((-0.0204373-xf 4 1-xF ) *

am

2(-0.0204373x) g(l-x)
[Elnlm IJ_EIH[E|2n1J+EF=1 %

I
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[lug[zl_S_z}_ 105[&1&]}‘1

1.5 1.5 =gy 1
29+2+¢2+ 2 ) :3l+¢2+—
Fi 8 Fi8
arg(—0.0294373 - =) 1 argil —=sg) 1
{ J[lng[—]+ 10g[z.;.}]— {—J [10g(—}+ lng[z.;.}]+
2.?1' -ty z.i'T ity

(-1)"* ((-0.0294373 - 20" - (1 - 20)") 5" ]"'

) X

[103[21.5_3}_ lﬂg[&w]r

2153 al5 2
29+2+¢2+ : ) = =
T
- ‘lrg[— M] - argizg) T - arg[ i] — argizg)
3 1 = 2
31+¢"+ —|2im -2 -
T 2 2

2. k

; <
o0 (-1 ((-0.0294373 - 50)° - (1 - z0)*) 55°
k=1

Integral representation:

B 215 expl-zm |}
[10g[21_5+3 } 3 1Dg[21_5 :::p:—zm]]

L +¢2 ) [.Jli-u.nzmz?z[g " HM}‘*
ks IE i 8

29+2+¢2+

Now:

Gravitational Collapse in Einstein Dilaton Gauss-Bonnet Gravity

Justin L Ripley and Frans Pretorius - Department of Physics, Princeton University,
Princeton, New Jersey 08544, USA. - E-mail: jripley@princeton.edu and
fpretori@princeton.edu -February 2019

We have that:
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Equation (3a) for the EdGB scalar 1s

1 9 4B, —A- BI‘H 3 -
4 7. ==
(I‘E 9,Q) —8Xe 3

}'

EF9) =pp_ — (B.B)* 1 8)et—IB 0 Ad.B

1 - o
L BAeA- al—E= (62B — ,A8,B — e~ 280,A — ¢728 (8,A)%) = 0, (B.5)

2
r
and the evolution equation for the constraint d,¢ = Q is

From:

Modular equations and approximations to @ — Srinivasa Ramanujan
Quarterly Journal of Mathematics, XLV, 1914, 350 — 372

We have:

VAG _ 144(147 + 104V/2)

From which:
exp((P1/2)*sqrt46)
Input:

exp[ y 46 ]

Exact result:

I

[ 23/2 r
e¥ oe T

Decimal approximation:
42347.26108215699922855859544926430987516136752699531538765...

42347.2610821...

Property:

[23/2 n .
eV =4 T g a transcendental number

Series representations:

2t &1z
-:u'4|5,1|..'2 12n V45 L 45 {k]
F I

o [_ik [_é}k

(Va6 n)/2 1 -

\ 1T = exp| = 45
e p[ 2 m "’qll L
k=0
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mIfgRes 1,457 [(- —s)r(s)

(Va8 n)/2 ; 9
o )
4

= EXp

Integral representation:

JJ-.U+:r ["S'l["—ﬁ S'ldj
—i a4y

(1+z) =
[E;THIF[—EH

exp -((P1/2)*sqrt46)

Input:

ol %)

Exact result:

r

-l 23/2 7
& v : T

Decimal approximation:
0.000023614278100770715071560643021895369213292650902831012...

0.0000236142781...

Property:

- 232 7 .
e ¥ T s atranscendental number

Series representations:
1/ 2]

i oy &
_|:_,-|- v 46 |.'I2 —121’"\!’-45 EkU_I:I45 {
I =

(nVEE)/ 1 o (-5 (-3
r_L'”%]-"'zzexp—ianEi: 45k1 2k
k=0 i

o 1
: nEfgRes_ 1,457 (-2 -s|T(s)
{x Va6 )2 : 2
5y G 'R 2

41
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Integral representation:

ety Dis)M-a-s)
b e B
=l oa+y =5

(2 x i)y [{—a)

1+z)" =

144(147+104sqrt2)

Input:
144147 + 1D4-~E]

Decimal approximation:
42347.26231009947145085409033376443842465940600564517434389...

42347.26231...

Alternate form:
21168 + 149764/ 2

Minimal polynomial:
x* — 42336 x - 476928

1/ ((144(147+104sqrt2)))

Input:
1

144 (147 + 104V 2 )

Decimal approximation:
0.000023614277416028102468486509000181211124962270290639978...

0.000023614277...

Alternate forms:
104v2 -147
3312
1
21168 + 149762
13v2 49
414 1104
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Minimal polynomial:
476928 x° +42336x -1

Thence:

((Pi/2)*sqrt46)

Exact result:
[23
‘J i

Decimal approximation:
10.65365902460406436470496489685050977165072774816927903524....

10.653659.... = 2B
-10.653659.... = -2B

For:

A — —o0 here, while B — oc on the horizon.
A = B0, rpaz = 100, r/m ~ 12.5.

9, =0,=2; A=B=53268295; ¢*®=42347.261; ¢ =0.00002361427 ;

10.653659....=2B; -10.653659....=-2B ; ¢ 1s the dilaton field = 0.9991104684

(with regard the dilaton field see: “On some new possible mathematical connections
between some equations of the Ramanujan’s manuscripts, the Rogers-Ramanujan
continued fractions and some sectors of Particle Physics, String Theory and D-
branes™).
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We note that 0.9991104684 is equal to the value of the following Rogers-Ramanujan
continued fraction:

e_% e
=1- = =~ (0.9991104684
\/g g 275
-p+l1 I+
1+3 ¢5‘{/5—3 -1 1+
e—4/r\/§
1+
1+..
Thence, from
2B 2B
BiE#) = g P % (r?e‘q_BéLQ) = BB - +2€ (8,B)* + 8)xe?~ ~ap3 = ———0, A0, B
o : 2
g gl < i _ 9B /.
+ 8xe—+ R 2“ (2B — 8,A8,B — e7288,A — 728 (6,A)%) = 0, (B.5)

=
A = 50, Taz = 100, r/m ~ 12.5.

9, =0,=2; A=B=53268295; ¢*®=42347.261; " =0.00002361427 ;
10.653659....=2B; -10.653659....=-2B ; ¢ is the dilaton field = 0.9991104684
Q =P =2%0.9991104684

we obtain:

4*0.9991104684 — 1/(10072)*(10072*4*0.9991104684)-
8*50%(0.00002361427)*1/(100/2)*(1+42347.261)*(10.653659)2+8*50*(0.0000236
1427)*1/(100°2)*(3-42347.261)*(10.653659)"2

y; 2
(@B) L8 A3B2"°% 9 A8 B

.’

8P — L (r2er-25,q) —sae-A-B1EE
r

Input interpretation:
1
4 0.9991104534-ﬁ[1m2 4..0.9991104684) +

1
B .50 —2[l+4234?.261} 10.653659° - (-0.00002361427) +
100

1
850.-0.00002361427 E[3_4234?'251} 10.653659°
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Result:
-0.0798184561595A51801570044856

-9.0798184561595651891570044856

328 i _ ) : _ : ) p
F8 e A"B____ (2B — 0,A0,B — e7288,A — 28 (9,4)%) =0,

‘r"'?

8#50%(0.00002361427)*1/(100°2)*(1-42347.261)* [(((4*5.3268295-
4%5.32682952-0.00002361427%10.653659-0.00002361427(10.653659)"2)))]

Input interpretation:
1
8 50 0.00002361427 » —— (1 -42347.261)
100°

(45.3268295 — 4 - 5.3268295° + 10.653659 » (~0.00002361427) +
10.653659” - (-0.00002361427)}

Result:
3.687754107015234130288907 14478684 1084756

3.687754197915234130288907144786841084756
Thence, in conclusion, we have:

4%0.9991104684 — 1/(10072)*(100°2*4*0.9991104684)-
8*50%(0.00002361427)*1/(10072)*(1+42347.261)*(10.653659)"2+8*50%(0.00002
361427)*1/(10072)*(3-42347.261)*(10.653659)"2 +
3.687754197915234130288907

Input interpretation:
1
4 &9991104&84—-1555[1DD2 4.0.9991104684] +
850« — (1+42347.261)  10.653659° - (-0.00002361427) +
100

1
850.-0.00002361427 E[E—*ﬂtz 347.261) - 10.653659° +
3.687754197915234130288907

Result:
-5.3020642582443310588680074856

-5.3920642582443310588680974856
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From which:

1+ 1/(((-(4%0.9991104684 — 1/(100°2)*(10072*4*0.9991104684)-
8*50*(0.00002361427)*1/(100°2)*(1+42347.261)*(10.653659)"2+8*50%(0.00002
361427)*1/(10072)*(3-42347.261)*(10.653659)"2 + 3.68775419791))))"1/4

Input interpretation:

1
1+1.-"[(-[4 0.9991104684 — —— (100° ~ 4 - 0.9991104684] +
/ 1002 :

1

850 7 (1+42347.261) 10.653659% - (-0.00002361427) +
1

B450:0.00002361427  — (3 - 42347.261) 10.653659% +

3.53??5419?91}] ~ [1,-41}

Result:
1.656237788840051604056533179328511283169098258086288800250. .

1.656237788849... result very near to the 14th root of the following Ramanujan’s
class invariant Q = (Gsos/Gyo1ss) = 1164.2696 i.c. 1.65578...

and:

1+ 1/(((-(4%0.999 11046 -1/(10072)(100/2%4%0.99911046)-
8#50(0.00002361427)1/(100°2)(1+42347.261)(10.653659)2+8*50(0.0000236142
7)1/(100°2)(3-42347.261)(10.653659)*2 +3.68775411)))) /4 - (47-7-2)1/10"3

Input interpretation:

1
1+1.-"[[-[4 0.99911046 — —— (1007 ~4 - 0.99911046) +
/ 1004 i

1
850 ﬁ[l+4234?.25l} 10.653659° - (—0.00002361427) +
1
850 .0.00002361427 —2[3—4234?.2511 10.653659° +
100

1
3.53??5411]] N [1,-4}} AT e
10°

Result:
1.618237786174293818037343041006222107298604660920223282310. ..

1.61823778617...
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e*((((4*0.99911046-1/(10072)*(100°2*4%0.99911046)-
8*50%(0.00002361427)1/(10072)(1+42347.261)(10.653659)*2+8*50(0.000023614
27)1/(100°2)(3-42347.261)(10.653659)*2 + 3.6877541979))))4-521-47-
0.61803398

Input interpretation:
1
f[4 0.99911046 - —— (100% - 4 - 0.99911046) +
1004 ;

1
B350 ﬁ[l+4234?.2ﬁh 10.653659” -« (—0.00002361427) +

1
8.50.0.00002361427 —2[3—4234?.251} 10.653659° +
100

4
3.58'?'?5419'?9] -521-47-0.61803398

Result:
1729.20...

1729.20...

Alternative representation:
100 4 0.99911 8 50(0.0000236143 (1 +42347.3) 10.65377)

100° 100°
(8 - 50)0.0000236143 ({3 - 42 347.3) 10.6537°)

41002
153??5419?9&00&] ~521-

e |4:0.99911 -

+

+

100° 4 0.99911

100°
8  50(0.0000236143 (1 + 42 347.3) 10.6537°}

100°
(8 - 50)0.0000236143 ((3 - 42 347.3) 10.6537°)

41002
153??5419?90000] -521-47-0.618034 fo

47 -0.618034 = exp(z) [—4 0.99911 -

+

+
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Series representations:
100° 4 0.99911 8 50(0.0000236143 (1 +42347.3) 10.65377)

100° 100°
(8  50)0.0000236143 ((3 - 42 347.3) 10.6537%)

41|:|r:|2
3.53??5419?90000] =

e|4:0.99911 -

+

+

[t4)
- l
521 -47-0.618034 = -568.618 + 845.318 2‘ E
k=0

100 4 0.99911 8 50(0.0000236143 (1 +42347.3) 10.65377)

100° 100°
(8  50)0.0000236143 ((3 — 42 347.3) 10.65377}

41002
3.58??5419?9DDDD] =

e (4099911 -

+

+

on 14k
521 -47-0.618034 = -568.618 + 422.659 L I:‘

k=0

100 4 0.99911 8 50(0.0000236143 (1 +42347.3) 10.65377)

100° 1007
(8  50)0.0000236143 ({3 - 42 347.3) 10.6537%)

41992
3.58??5419?9DDDD] s

e(4 099911 -

+

+

845.318 yy | ki

k!

521 -47-0.618034 = -568.618 +

£

We have that:

With regard the Einstein dilaton Gauss Bonnet (EdGB) gravity

In the coordinates (4), the nontrivial components of the EAGB equations of motion (3a)

are
2B
) AW g8 =] 1 e e
EY « (1—1—4)\(1—36 QB) ?) 8.8 + - _ET(QQ—FPz)
_14 e 2B _
+ 4/\L (d-rQ + E.?_"IJ_BP&B) = D._ (Blj
r
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EY (1 +4 (1 —3e725) 9) 0,B — %wﬁ—BQP
r £
1—e 2B .
+4)e B (P8,B — 6,P) =0, (B.2)
.
_ I—e#F 1 :
B (1 +4A (1 — 3e7%5) 9) A+ ; — 7 (Q*+ P?)
r r &
e2B 1 . :
+4Xe A (PO,B—9,P) =0, (B.3)
T

Y10

EY « (—1+8/\c :

) (62B — M2B52A + 2428 (5, A)® + 5,A8,B)

(0A_0.B 0P\ .

~ (1 & sae-289) (8, BY" | 8ae*-3Bp

r N @ r r
4B ; -
L ( bee 24)\6—259@,3) 8,44 ea-2%8
r r r
; d.Q0, A angOnBOP 1 o4 o . ;
= 8,\\62_4—-£BQ% g 8}‘6_4—38% g EEE.'—'!—:B (Qz e PB} _ D. [:B'il]

Now:

For

A = 50, rmee = 100, r/m ~ 12.5.

9, =0,=2; A=B=53268295; ¢*®=42347.261; " =0.00002361427 ;

10.653659....=2B; -10.653659....=-2B; ¢ is the dilaton field = 0.9991104684

Q=P =2%0.9991104684

From

9
E.:HB

EY (1 +4X (1 — 3¢725) 9) 8.B +
r

—1 1 2 2
2r _EF(Q +P)

14e28 :
g & T (8,Q + e BPy,B) =0,
T
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we obtain:

((1+200(1-3*0.00002361427)(2*0.9991104684)/100))10.653659-+(42347.261 -
1)/200-50(((2%0.9991104684)"2+(2*0.9991104684)2))

Input interpretation:

2-0.9991104684
[l +200¢1 +3(-0.00002361427y) 100 ] 10.653659 +
42347.261 - 1 . .
T -50 [[2 0.9991104684)" +(2 - 0.9901104684) ]

Result:
-134.330014547049796326171977744

-134.330014547049796326171977744+200%((-
140.00002361427)/100)(4*0.9991104684+0.00002361427*10.653659%2*0.9991104
684)

Input interpretation:
1
-134.330014547049796326171977744 + 200 [ﬁ (-1 + D.DDDDEE&ME?}J

(4.0.9991104684 + 0.00002361427 -~ 10.653659 - 2 - 0.9991104684)

Result:
-142.323714942765470183236559291 77703973104

-142.3237149427 ......

From
(g) ) 2 QY . 1 A_B
E o (144X (1 —3e*7) = de—g‘f'f'-’ QFr
) 4
1= 28 i
+dxe*B—— (P§.B—6,P) =0, (B.2)
-

-)\ — 50- T‘niq_m — 1001 'Pfﬂl ol 125
9, =08,=2: A=B=53268295: ¢®®=42347.261 ; ¢?®=0.00002361427 ;

10.653659....=2B; -10.653659....=-2B; ¢ is the dilaton field = 0.9991104684
38



Q=P =2%0.9991104684

(1+200(1-3*0.00002361427)(2*0.9991104684)/100)10.653659-
50*(2*0.9991104684)"2+200*((1-
0.00002361427)/100)*(10.653659*2%0.9991104684-4*0.9991104684)

Input interpretation:

2.0.9991104684
[1+zam1+3 (-0.00002361427)) gglgm ] 10.653659 -
50 (2 - 0.9991104684)° +
1-0.00002361427
200 i (10.653659 - 2 - 0.9991104684 + 4 - (-0.9991104684))
Result:
~111.8339454185587080989018636902
-111.833945418...
From
(g) 2B Q\ , , 1— e 1, 2 2
EY oc (144X (1 — 3e ); d,A + 5 —EF(Q + P?)
e2B 1 .
D T i (PO,B — ,P) =0, (B.3)

T

A = 50, Fmae = 100, r/m ~12.5.

9, =09, =2; A=B=53268295; ¢*®=42347.261; ¢?® =0.00002361427 ;
10.653659....=2B;  -10.653659....= -2B ; ¢ is the dilaton field = 0.9991104684
Q=P =2%0.9991104684

(((1+200(1-3*0.00002361427)(2*0.99911046)/100))) 10.653659-+(1-42347.261)/200-
50(((2*0.99911046)2+(2*0.99911046)2))+200*((0.00002361427*42347.261 -
1)/100)(10.653659*2*0.99911046-4*0.99911046)
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Input interpretation:

2:0.99911046
[1 +200(1+3+({-0.00002361427)) —J 10.653659 +

100
1-42347.261 2 2
T-SD ((20.99911046)" +(2x0.99911046)" | +

1
200 [ﬁ (0.00002361427 - 42 347.261 - l}}
(10.653659 -2 -0.99911046 +4 . (-0.99911046))

Result:
~557.7926301218911213247345522568

-557.79263....

From

—QBE

r

- (1 4 &w”g) (8,B)? +8)e13B P (d“’i &8, Qd"‘p) 8,B

EY (—1 +8e ) (62B — * B0 A 4 €425 (8, A) + 8,40,B)

r i r r

(-1+400*0.00002361427*0.9991104684/50)(4*5.3268295-
4*5.3268295+10.653659"2+4*5.3268295"2)-
(1+400*0.00002361427*0.9991104684/50)(10.653659)"2

Input interpretation:

0.9991104684
(—1+4DD 0.00002361427 LJ

50
(4 +5.3268295 + 4~ (-5.3268295) + 10.653659° + 4 - 5.3268295° ) -

0. 1104684
[l+4DD 0.00002361427 LJ 10.653659°

Result:
~340.479927405851138052241193173223136

Input interpretation:

-340.479927495851138952241193173223136 + 400 - 0.00002361427 - 2
10.653659 10.653659 0.9991104684
0.99911[}4684[ - +2x2 —J 10.653659

100 100 S0
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Result:
-340.4638551115002836049175994603579877888

-340.4638551115...

From

5

_AR .
4 g24-2B (1 — € + 2‘—1)\6_29—5?~B) 8, A + 2428 o, B
r r r
. 0.00a, A ardlBEP L . .
+ 8)‘.{?14_-180% + SAEA—SB% + 6{).'—1—:8 (QE _ PE) =) (B-—l)

.:!\ — 50. T‘nla,m — 1001 Tfﬂl ~ 125
9, =0, =2; A=B=53268295; ¢ =42347.261; ¢*®=0.00002361427 ;
10.653659....=2B; -10.653659....=-2B ; ¢ is the dilaton field = 0.9991104684

Q=P =2%0.9991104684

((((((1-exp(-
4*5.3268))/100)+1200%0.000023614(0.02%0.9991104*10.6536)))))10.653659+0. 1

0653659+(32*0.000023614%0.9991104*5.3268)+(32*0.000023614*0.9991104*5.
3268)+1/2(((2*0.9991104)"2-(2%0.9991104)2))

Input interpretation:

1
[ﬁ[l—exp[—f% 5.3268y + 1200 - 0.000023614(0.02 - 0.9991104 lD.EISBEI}]

10.653659 +0.10653659 + 32 - 0.000023614 - 0.9991104 - 5.3268 +
1
320.000023614x0.9991104 <5.3268 + _ ((2 0.9991104)” — (2 - 0.9991104)*

Result:
0.2853836016959450116042386235326387502430678240781612906304 .

Result:
-340.1784715098133385933133608368253490385560321750218388
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Final result:
-340.17847150981333859....

In conclusion, we obtain the following expressions:
(-(-340.1784715 -557.79263 -111.833945418 -142.3237149427))

Input interpretation:
—(—340.1784715 - 557.79263 - 111.833945418 - 142.3237140427)

Result:
1152.128761R607

1152.1287618607

From which:
(-(-340.1784715 -557.79263 -111.833945418 -142.3237149427))+34+Pi

Input interpretation:
~(—340.1784715 - 557.79263 - 111.833945418 — 142.3237140427) + 34 +

Result:
1189.2704...

1189.2704... result practically equal to the rest mass of Sigma baryon 1189.37

((-340.1784715 * -557.79263 * -111.833945418 * -142.3237149427))"1/44

Input interpretation:
*V -340.1784715 . (-557.79263) - (- 111.833945418) - (- 142.3237149427)

Result:
1.642310384. ..

1.642310384...
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((-340.1784715 * -557.79263 * -111.833945418 * -142.3237149427))* /44 -
24/10"3

Input interpretation:

- 24
*V —340.1784715 - (-557.79263) - (- 111.833945418) - (- 142.3237149427) e

Result:
1.618310384...

1.618310384...

((-340.1784715 * -557.79263 * -111.833945418 * -142.3237149427))"1/3 +233+55-
5+1/golden ratio

Input interpretation:
\ —340.1784715 » (-557.79263) (- 111.833945418) - (- 142.3237149427) +
1
233+55-5+ -
¢

# iz the golden ratio

Result:
1729.09166...

1729.09166...

Alternative representations:
15-:"| (—-340.178 (-111.8339454180000) (- 142.32371494270000))(-1)557.793 +

1 af 5 1
233 +55-54+ = =283 +V 3.02016 x 10° + —
i 2 sini54 %)

“E;"I (-340.178 (-111.8339454180000) (- 142.32371494270000)) (-1)357.793 +

1 3f = 1
233 +55-54+ - =283 +V 3.02016%10° 4 - ——
& 2 cos(2167)

*Sql'll (—-340.178 (-111.8339454180000) (- 142.32371494270000)) (- 1) 557.793 +

1 3f = 1
233 +55-5+ = =283 + ¥ 3.02016 % 10° R e ——
] 2 sin(666 9)
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((-340.1784715 * -557.79263 * -111.833945418 * -142.3237149427))"1/4-89-8

Input interpretation:
Y -340.1784715 - (-557.79263) - (- 111.833945418) - (- 142.3237149427) — 89 - 8

Result:
137.42700...

137.427...

This result is very near to the inverse of fine-structure constant 137.035

((-340.1784715 * -557.79263 * -111.833945418 * -142.3237149427))"1/4-76-18-
1/golden ratio

Input interpretation:

;‘,"I—34CI.1'?84?15 (—557.79263) - (-111.833945418) - (- 142.3237149427) -

1
76 -18 - -
o

# iz the golden ratio

Result:
130.808097. ..

139.80897...

Alternative representations:

i'll (—-340.178 (-111.8339454180000) (- 142.32371494270000)) (- 1) 557.793 -

1 4 1
76-18- - = -94+V 3.02016 x10° -

; 2 sin(54 =)

“‘tu'll (-340.178 (-111.8339454180000) (- 142.32371494270000)) (-1)557.793 -

1 4 1
76 18- - =-94+ V¥ 3.02016%10° ——

; 2 cos(216%)

ju'll (-340.178 (-111.8339454180000) (- 142.32371494270000))(-1)557.793 -

1 4 1
FE_18- -~ =044 ¥ 3.02016x10° ——

; 2 sin(B66 =)
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From:

White Holes as Remnants: A Surprising Scenario for the End of a Black Hole
Eugenio Bianchi, Marios Christodoulou, Fabio D'Ambrosio and Carlo Rovelli, Hal
M. Haggard - arXiv:1802.04264v2 [gr-qc] 17 Mar 2018

Uity =V_U_ = (1 — %) e (20)
For
rp ~ 7/3 m.
((1-

(7/3%13.12806e+39)/(2*13.12806e+39)))*exp(((7/3*13.12806e+39)/(2*13.12806¢+3
)

Input interpretation:
, ©13.12806 147

213.12806 - 10°°

7 +13.12806 - 10%°
3
- EXp

213.12806 - 10°° [ ]

Result:
-0.53521175719226012375231151633761839075239843073263553222. ..

-0.5352117571922...

From which:

sqrt[-sqrt2/(((((1-
(7/3%13.12806e+39)/(2*13.12806e+39)))*exp(((7/3*13.12806e+39)/(2*13.12806¢+3

IMN]-8/1073

Input interpretation:

V2 a2
Z.13.12806  10%7 Z.13.12806  10% 10°
o e R
= EX
'\ 2.13.12806 105 P 2.13.12806 103

Result:
1.617528820560127836157963433967419761761520639551016090549. .

1.6175288295691...
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For

,
Om-

6

K(0) =

We know that
h=1.054571817 * 10"-34 and m=13.12806e+39 , thence:
1=(13.12806e+39 * 1.054571817e-34)"1/3

Input interpretation:
g
Y 13.12806 - 10%° » 1.054571817 - 10734

Result:
111.4531218888670286228753437470873901933156229644735167293...

111.4531218.....

2 =r,=1.94973e+13

thence, from

_ ]2 — 2472 4 487%
K(t) =~ T8 m? (

[y
—

We obtain:

((((9%(111.4531218)"2-
24(111.4531218%1.94973e+13)+48(1.94973e+13)"2%(13.12806e+39)*2)))) /
((((111.4531218+1.94973e+13)"8)))
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Input interpretation:
(9-111.4531218° - 24(111.4531218 - 1.94973 - 10"} +

1
48(1.94973 - 10°)* (13.12806 - 10°%)}

(111.4531218 + 1.94973 . 101%)®

Result:
150.5807708052308000516407512976260053855187706542170804536...

150.58977989523...

((((9%(111.4531218)"2-
24(111.4531218%1.94973¢+13)+48(1.94973e+13)"2%(13.12806¢+39)*2)))) /
((((111.4531218+1.94973e+13)"8)))+111.4531218-2Pi+(sqrt2/2)4

Input interpretation:
(9111.45312187 - 24(111.4531218 » 1.94973 - 10"} +

48(1.94973 - 10"%)% (13.12806 - 10°°)%)/

V2 Y
(111.4531218 + 1.94973 - 10°)® + 111.4531218 -2 + [?]

Result:
256.010...

256.010...

From which:

27/4%(((((((9*(111.4531218)2-
24(111.4531218%1.94973e+13)+48(1.94973e+13)"2%(13.12806e+39)*2)))) /
(((111.4531218+1.94973e+13)"8)))+111.4531218-2Pi+(sqrt2/2) 4)))+1

Input interpretation:

27

I 111.4531218% - 24(111.4531218 - 1.94973 - 10%%) +
48(1.94973 - 10"°)? (13.12806 - 10°°)%)/

V2 1
(111.4531218 + 1.94973 - 10"°)® + 111.4531218 - 27 + [?] ]+ 1

Result:
1729.07...

1729.07...
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Now, from

(mﬂaa:r - Tmt'n]' ~ ??13;;5

[ 2
V= 4?”{2 ; {Tmax . Imin)-

For A =1.054571817 * 10"-34 and m = 13.12806e+39 , thence:

we obtain:

4%Pi*111.4531218"2*sqrt[((2*13.12806e+39)/(111.4531218))] *
(((13.12806e+39)"3)) / (((1.054571817 * 10°-34)))

Input interpretation:

|
47-111.4531218° |IE 13.12806 - 10 (13.12806  10%°)°
';rr -

1054571817
\ 111.4531218 S

Result:
5.14031... x 10"

5.14031...*%10'®

((((4*Pi*111.4531218"2*sqrt[((2*13.12806e+39)/(111.4531218))] *
(((13.12806e+39)*3)) / (((1.054571817 * 10°-34))))))))"1/856

where 856 = 107*8

Input interpretation:

|
, | 2-13.12806 - 10%° (13.12806 - 10°°
a5 4 111.4531218° | : :

1054571817
‘lu 111.4531218 S

Result:
1.617240169194891971046108081892324982270149177353186630958. ..

1.61724016919...
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((((4*Pi*111.4531218"2*sqrt[((2*13.12806e+39)/(111.4531218))] *
(((13.12806e+39)"3)) / (((1.054571817 * 10°-34))))))))"1/55-34-13+(sqrt2)/2)

Input interpretation:

I —_
, | 2+13.12806 - 10°° (13.12806 - 10°°) V2
55 47 111.4531218 ‘Hl IO AT 231

Result:
1729.085...

1729.085...

(((((((((A*Pi*111.45312182*sqrt[((2*13.12806e+39)/(111.4531218))] *
(((13.12806e+39)"3)) / (((1.054571817 * 10°-34))))))))"1/55-34-
13+(sqrt2)/2))) /15

Input interpretation:

|
4711145312187 | 22 13:12806 10*°  {13.12806 - 10%°)
EL T i )

1.054571817
‘H 111.4531218 e

'GE

v 2
34-13+ £l ™(1;15)

Result:
1.6438206...

1.6438206...
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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:
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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:
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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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