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Abstract

In this paper we have described some Ramanujan formulas and obtained some
mathematical connections with ¢ and various equations concerning Modified
Gravity Theory
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From:

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

We have that:

0.796408*1 = x*1
1+240 sum (r*3/((e™((((2P1*r)sqrt22)))-1))), r = 1..infinity

Input interpretation

l+24DZ‘

-'2'rr1\.-22 =

Result:
1

1

1-3/(P1*sqrt22)-24 sum (r/((e™((((2Pi*r)sqrt22)))-1))), r = 1..infinity

Input interpretation:

3 r
m—_ W —
ay 22 =1 F-:.'Z:r Y22 1

)

Result:
0.796408

0.796408



1-504 sum (r*5/((e™((((2P1*r)sqrt22)))-1))), r = 1..infinity

Input interpretation
5

e 5&42‘

-'2'rr1\.-22 =

Result:
1.

1

1-3/(Pi*sqrt22)-24 sum (r/((e™((((2Pi*r)sqrt22)))-1))), r=1..1729

Input 1nterpretat10n
1729

1- - 24
fr"."22 ;{ r'ZTrWEZ—]_
Result:
0.796408
0.796408

14240 sum (r3/((e ((((2Pi*r)sqrt22)))-1))), r = 1..1729

Input interpretation:
1729 .3

1+24a2‘ :

f-’2'rr'|\- f2z -1

Result:
1.

1

1-504 sum (r*5/((e™((((2Pi*r)sqrt22)))-1))), r=1..1729

Input interpretation:
1729 s

g 5[:142‘ :

f-’2'rr'|\- f2z -1



Result:

0.796408*1 = R*1

Input interpretation:
0.706408 -1 =R~ 1

Result:
0.796408

0.796408

From

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

Henece
b = VB g amevE ...,
64g55" = 4096e"VE ...
so that
642 + g2 = VB _ 94 4 4379 ™VE | ... _64{(1 4 VI)2 4 (1 V3)2}.
Hence

™V _ 9508051.9982 . . .

we perform the following calculations adding the value of the golden ratio:

64%(22/0.796408)-24-sqrt276+golden ratio

Input interpretation:

24 24 2276 +4
0.796408 N




# iz the golden ratio

Result:
1728.942828070630392801426333667279707547246337834500603741 ...

1728.94282807... = 1729

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)

Series representations:

64 22 — — 1
Ml B, . O N [ PR G Y R N L R el
0.796408 Y b =Y 275 ), [k ]

k=0
1k 1)

64 - 22 S — & 2s) ok
— T 24276 +¢=1743.94 + -+ 275 § 2 2%

0.796408 fd i gy J%‘j k!

S I, Res, 1,275 (-7 -5|T(s)
244276 +¢=1743.94 + ¢ - - A —

0.796408 2
From:

Towards a Resolution of the Cosmological Singularity in Non-local Higher

Derivative Theories of Gravity
Tirthabir Biswas, Tomi Koivisto, and Anupam Mazumdar - arXiv:1005.0590v2 [hep-

th] 9 Nov 2010



We have that:

1 . o : o
b = —zeim (1t + 6hy M2(A + 4hy M2)) | (3.34)
by = '“"?'Ol‘lfﬂ (Mgt + 28y (302 + 1) M2 + 1320202 + 384K3MS) | (3.35)
r20.M
1 . o
;o= ———— [ (3)2 £ 26) + 6h A (3X2 + TI) M2
h, B {;1(_3/\ 1+ 264) + Bhy A(3X2 + T30) M2
+ 19R2(1410% 4 2424) M + 174240NR3MS + :3916811-3Mﬂ | (3.36)

((-((((1/(36/24))(1/4)-0.796408))) + ((((1/(720/24))(1/6)-0.796408))) -
((((1/(90720/24))7(1/8)-0.796408))))))

Input interpretation:

- 1 -

-4 = —-0.796408 | + T - 0.796408 | - i —0.796408
\ 24 24 24

Result:

0.102987...

0.102987...

TH(((((((1/(36/24))(1/4)-0.796408))) + (((1/(720/24))(1/6)-0.796408))) -
((((1/(90720/24))(1/8)-0.796408))))))*1/(4724/10°3)

where 4724 = (4372 + 276 + 64 +24/2)
Input interpretation:

azzel [ [1 1
ey _[4( = - D.?QEMDE] + [,J

| 720
24

[ 1
—0.796408| | ¢

& on7z0
24

-0.796408

24

Result:
1.618046011760977435256436221477178952797099273322781164766...

1.61804601176.... result that is a very good approximation to the value of the golden
ratio 1.618033988749...

or:



16 L(((-((((1/(36/24))(1/4)-0.796408))) + ((((1/(720/24))(1/6)-0.796408))) -
(((1/(90720/24))7(1/8)-0.796408))))))

Input interpretation:
1 1

[\I 5 —O.?954DE] [\f sz ~0.796408

6

| L _0.796408 |+

Result:
1.618327638710124772893694156537356414411009352673597756007...

1.61832763871...

We have also:

((T*1/(((2Pi)* LA(2sqrt] L/((<(((1/(36/24))(1/4)-0.796408))) + (((1/(720/24))(1/6)-
0.796408))) - ((((1/(90720/24))*(1/8)-0.796408))))]))))))"1/10

Input interpretation:

1
X 1
(2 m)
1
1 1 1
10 £ 4I| 35 0796408 1+ al Zag ~0-796408 |- E=I| So g —0-796408
\ VIV = ¥ 24 A
Result:

0.999184081896751798424413697236988266513720233235585215721...

0.99918498189... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™V
\/g =1- R = (0.9991104684
—¢+1 1+7
1+3 405‘{/5_3—1 e
e—47r«/§
1+
I+...

and:



(TP * 1A(2sqrt] L/(((<((((1/(36/24))(1/4)-0.796408))) + ((((1/(720/24))(1/6)-
0.796408))) - ((((1/(90720/24))"(1/8)-0.796408)))) ) D)))))*1/8

Input interpretation:

1 1
(2 ) L
1
l = 4|'TE-D.?964DS + r_;‘I ﬁ —0. 796408 |- 8I .;.;—r, ~0. 796408
"1' .".l 24 ‘l.l 24 | 24
Result:
0.998981...
0.998981...
from which:

16log base 0.998981((((1* 1/(((2P1)* 1/(((2sqrt[ 1/(((-((((1/(36/24))"(1/4)-0.796408)))
+ ((((1/(720/24))*(1/6)-0.796408))) - ((((1/(90720/24))*(1/8)-0.796408))))1)))))))-
Pi+1/golden ratio

Input interpretation:

1
16 logg cogesi |1 1 =
(2 )
1
i b i e -
o I 2 i
4| 36 0. 726408 '5| 720 0. 726408 8| o0 720 0. 726408
N 24 N 24 N o4
1
T+ -
&
logpixiis the base-b logarithm
# iz the golden ratio
Result:

125.4348102664580550101802288056266217880058435454556937362...

125.434819266458... result very near to the Higgs boson mass 125.18 GeV



Alternative representation:
[

1

16 logg cosest

2m

1

[ 1
|4 E =0.796408

"ql 24

16 log

n

i

L 5 78408
8 Z20
N 24

1

8

\

IE=

2nm

1

0. 726408 -

1 N o4

4+

\ o4 24

4/ 36 g 720 's| 20 720

| | — T
| ) N

1

24

T+ — +

log(0.998981)

Series representations:
[

1

-0.796408

16 logg cosest

2m

1

[ 1
—— -0.726408
26

n

=

\ 24

:—1#[_1+ﬂ9.m99? ]"‘

2 g T
logi(0.998081)

\

Bl

10

I
g

[od
0. 706408

ﬁ"'l 2ol | 20720
24

1

24

-0. 76408

-T+ - =

-+ - =



1
16 logy cogost . ot ; =
1
[ 1 [ 1 [ 1
-, L _o.7esans L prosans|| | —L— 0. 7os40s
4 26 |8 20 8 0 720
\ 24 N 24 N o4
1
VE. 70997 1T e 2 160K [ 2 ]
1 k
— —m+ 16 logp cogos:
& iy
f
1 1
16 logp cogost Y R ; =
1
' | A S
i 4I 1£ _0.796408 [+ '5‘|| 1@ _0.796408 |- SI| 5 1_7 0. 796408
‘lql 24 |\ o4 N o4

VB.70997 3,

1 k!

f.-|:|.114311_1‘“‘|:—1;]J|c

— -+ 16 logy gogos;
: m

16log base 0.99898 1((((1*1/(((2Pi)* L/(((2sqrt] /(((-(1/(36/24))(1/4)-0.796408)))

+ ((1/(720/24))(1/6)-0.796408))) - ((((1/(90720/24))(1/8)-

0.796408)))NDM))))))+11+1/golden ratio

Input interpretation:
i

1
16 logg coges1 |1 1
(2 m)
5 1
i oo N
= TO e ] | =
4 36 0. FOG408 ‘6 720 0. 796408 s/ 96 720 0. 7O6408
\ o4 L 24
1
11+ -
&

11




Result:

loggixiis the base=b logarithm

# iz the golden ratio

139.5764119200487491576428721889061246722030129448307995572...

139.57641192... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternative representation:

i

1
16 logg cogosn o2
. 1
f 1 1
i 4II 25 0796408+ lSII Sag ~0-796408 |- sll Sae ~0.796408
\ 24 \ 24 24
.
1
16 log o
. 1
i [ 1
III.'.'-":'-'64IIIS—4| - +ﬁ|| i 's|| S
1 Nooa N o4 24
11+ -+
& log(0.998981)
Series representations:
r
61 !
16 logp cosost Py
1
L. IE -0.796408 [+ ﬁll Lm -0.796408 |- Sll q L 0796408
\ 24 \ 24 L
e
-1 [_“—W'TW? ]
1 16 E?:l k
11+ - -
& log(0.998981)
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1
+11+ - =

1
+1l+-=
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1

].El ]'GED.WS?S]. o + 11 + — =

1
[ 1 | 1 [ 1
b ‘{I 35 0796408 [+ | —r- ~0.796408 - 5| 50720 -0, 796408
24

,"ql 24 Y 24
1
VB8.70997 I, e 21647k [ 2 ]
k
11+ -+ 15 ].Dgu_p;uggg]_
fi] T
i
1 1
16 ].Ugn_gggguSl e +11 + ; =

1

[ L | L | 1

4 a8 _0.706408 |+ o 220 0. 706408 |- 5| 5072 0. 796408
\ o4 N o4 24

V8.70997 5,

T

1
(-o1nas1nk (2]
k!

11 + — + 15 1030.998';'81
&

27%1/2*16log base 0.99898 1((((1*1/(((2Pi)* 1/(((2sqrt] L/(((-((((1/(36/24))(1/4)-
0.796408))) + ((((1/(720/24))(1/6)-0.796408))) - ((((1/(90720/24))"(1/8)-
0.796408)))]D))))))))+golden ratio

Input interpretation:
271 .16
2

logg . 1 +b
0.998081 2 ) 1

1
| R o i
14 36 -0.796408 [+ | 7ag ~0-796403 |- SI| o0 70 0796408
|\ 24 \ o4

Vo4

13



loggixiis the base=b logarithm

# iz the golden ratio

Result:
1729.06...

1729.06...

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”.

Alternative representation:
[

1
El 16 logy cogos1 = to=
4 1
i [ fis il
-, X _n.rosans L _n.rosans | 0. 796408
4| 38 EED 8 0720
\ 24 N 24 \ o4
¢
216 log zln

36 "6 720 § 90720
Voage Nz N 4

1
2
| — | - —
u.?qr54|:|s-4| Lo, 1

log(0.998981)
14



Series representations:

{

1

16 logg cogost

2m

2

1

-4 o N
-[4|| 25 0798408 +H o ~0-796408 [EII 0. 706408
\ 24 Y 24 \ o4
Vo 70007
i <—1J"‘[-1+TT‘
'I;_ E:'|[{=1 I
logi0.998981)
i
61 1
— 16 logp oogosn an
4 1
57 s 1
-[4|| 25 0796408 +H = ~0-796408 -[Sll 0, 706408
\ 24 N 24 \ o4
1
VBF0GT 3p. e 1N [ 2 ]
k
¢+ 216 logg cososi
i
61 1
— 16 logp oog0s1 an
1
A i N
-[4|| 25 0798408 +H So ~0-796408 [EII 0. 706408
\ 24 N 24 \ o4
-0.114811F (- 1)
V8.70997 I, - Cal
¢ + 216 logp cogos: '

15
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TH(((-((((1/(36/504))(1/4)-0.796408))) + ((((1/(720/504))(1/6)-0.796408))) -
((((1/(90720/504))"(1/8)-0.796408))))))*1/(2880/10"3)

Input interpretation:
2880 1
1+ 103 '[‘H —g —0.796408

504

| 1 |1
+|of 75 —0.796408| | o o —0.796408
S04

04

Result:
1.41160... +
0.790684. .. i

Polar coordinates:
r = 1.61796 (radius), 6 = 29.2546° (an;

1.61796 result that is a very good approximation to the value of the golden ratio
1.618033988749...

Or:

TH(((((((1/(36/504))(1/4)-0.796408))) + ((((1/(720/504))(1/6)-0.796408))) -
(((1/(90720/504))(1/8)-0.796408))))))* 1 /((64*48-24*8)/10"3)

nput interpretation:
G4 48-24 8 [ [1
-1 o

1 1
~0.796408 |+ | o — - 0.796408 || ¢f

1+ 3 =
10 36
504

7 B op 720

- 0.79640 E]
504

04

Result:
1.41160... +
0.790684. .. i

Polar coordinates:
r =1.61796 (radius), & =29.2546° (an;
1.61796

16



TH(((((((1/(36/240))(1/4)-0.796408))) + ((((1/(720/240))(1/6)-0.796408))) -
((((1/(90720/240))(1/8)-0.796408))))))*/(3472/10"3)

Input interpretation:

b 1 2 .t
14003 — 4|| — —0.796408|+|s =— -0.796408|- |5 —— -0.796408
36 | 720 | 20720
"'J 240 240 1"1 240
Result:
1.49213.. +
0.626362... i

Polar coordinates:
r=1.61827 , 8=227715" (an;

1.61827 result that is a very good approximation to the value of the golden ratio
1.618033988749...

Or:

TH(((-((((1/(36/240))(1/4)-0.796408))) + ((((1/(720/240))(1/6)-0.796408))) -
((((1/(90720/240))"(1/8)-0.796408))))) 1 /((64*48+18°2+76)/10°3)

Input interpretation:

1+
54484182 178 | 1 |1 || 1
103 i —0.796408 |+ | 5| oo —0.796408 |- | g ooy —0.796408
N G e G
Result:
1.49213... +
0.626362... i
Polar coordinates:
r = 1.61827 (radius), 6 =22.7715° (an;
1.61827

17



TH(((((((1/(36/24))(1/4)-0.796408))) + (((1/(720/24))(1/6)-0.796408))) -
(((1/(90720/24))7(1/8)-0.796408)))))1/(4728/10°3)

Input interpretation:

4728 I 1 | 1 || 1
1+ 107 |- 4|' = ~0.796408 | +| ¢ == ~0.796408|~|g o —0.796408
\ = A vy N 22
Result:
1.61830...

1.61830... result that is a very good approximation to the value of the golden ratio
1.618033988749...

Or:

TH((((((1/(36/24))(1/4)-0.796408))) + (((1/(720/24))(1/6)-0.796408))) -
((((1/(90720/24))(1/8)-0.796408))))) 1 /((64"2+24"2+64-8)/10"3)

Input interpretation:

6424242 464 -8 & [ 1 1
1+ 102 | 4f E -0.796408| +| 4 E - 0.796408]| - | —0.796408
.‘\ \ 24 24 24
Result:

1.618297669603592633967180965134973996333729940567136813253...

1.6182976696.... result that is a very good approximation to the value of the golden
ratio 1.618033988749...

(((TH(-((((1/(36/24)M(1/4)-0.796408))) + ((((1/(720/24))™(1/6)-0.796408))) -
((((1/(90720/24)(1/8)-0.796408)))))"1/(4728/10"3))))"15+(4372-24)/12-1/golden
ratio

18



Input interpretation:

13

amg| ([T [ [ @
L+ 103 | |4 55 ~0.796408|+ ol o —0.796408| - | oo —0.796408| | +
' 24 24 24
4372-24 1
12 i
# iz the golden ratio
Result:
1729.05...
1729.05...

This result is 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)

Alternative representations:

1+]- 4, E —0?964D8 + .5| E —D?954D3 - gl ﬁ —D?954D8
\ % 24 N "
15
;4728 4372-24 1
ey s
/100 12 p
15
4348 - PR [ II 1 |I 1 1
5 +11+ 1|:|3: .79 - 4( 36 * 8 720 _,:I 90 720 T 25in(54)
N3 2 24
[ 1 | || 1
L+ |- 26 0796408+ | o o ~0.796408| | o o —0.796408
N 24 24
15
[ / 4?28] 4372-24 1
AETE ) BT i
15
i . 1+ 50 | 0.796408 oL i, o i
12 2cos216° +mg; 42 _i‘lg +?q|@ fﬂlm?zcl
24 2 24

19



1 1 i
1+|- f— — 0.796408 = ‘?.l o - 0.796408

’ 1
+[‘?‘ g -0.796408

nET 720
V24 24 24
15
;4728 4372-24 1
bt
10° 12 ¢
| 15
4348 angl o [ 1 { 1 | 1 1
T Lt 408_4{£+’5@'3’m T 25in(666°)
"124 \ 24 \ 24

Or:

4348/12 + (1 + (0.796408 - (1/(36/24)) (1/4) + (1/(720/24))(1/6) -
(1/(90720/24)(1/8)N1/(4728/10"3)) 5 - 1/2 (1/4 + sqrt(5)/4))

Input interpretation:

15
o M e P— [1 |' 1 [ 1 1
T i e '4(£+?q|@'?qlm i T
*‘i \ 2 24 24 [4 T ]
Result:
1729.05...
1729.05...
where we have used/chosen
p=—6\2=_—6M2, (3.58°

Thus we have a late time super-inflationary attractor sclition given by

i 4 64

i R A Y
k] —# 5 St )

6
In the expanding branch, since Ay > 0, this means that the attractor solution only

exists if A < 0. Our numerical studies confirm this behavior, see figure 3, and we will
also provide a “Dynamical System Analysis” further corroboraring it.

From the previous equations (3.34-3.36), we obtain:

20



1

hy = ————
@ 36 M

(14 6hy M2\ +4h M?)) ,

_1/36(-6+6*(1/6)(-1+4%1/6)

Input:

& [+6xg(1+2x5)
Exact result:

19
108

Decimal approximation:
0.1759250925025025025025025025025025025025025025025025025025 .

0.17592592592.....

hy = ﬁ (A + 2h1(3X% + 11p) M2 + 1320hT M} + 384h3 M?)
(20M

1/720%(((-1%-6+2%1/6(3+1 1%(-6))+132%(-1*1/36)+384(1/216)))

Input:
2 Drgas Tmetisesamn o it
720 [_[_ o Lo L (“3&]“‘ ElﬁJ

Exact result:
19

810

Decimal approximation:
-0.02345679012345679012345679012345679012345679012345679012...

-0.023456790123....

21



i
" - 00720 M3

+ 12R2(1410% 4 242u) M} 4 17424003 ME + 39168,’1{;”3} .

[,u(:a,xi +261) + BRAA(3A2 + T3u) M2

_1/90720%(((((-6(3+26(-6))+6* 1/6%(-1)(3+T73(-6))+12* 1/36(141+242(-6))+17424((-
1)(1/216))+39168*(1/6)*4))))

Input:
1
_QD?ED[_6[3+26 (-6n+6 3 (—13(3 + 73 (-6 +
12% — (141 + 242 X (=6)) 1?424[ i} 3glﬁg[i}4]
T X 216)" 6

Exact result:
770

81648

Decimal approximation:
~0.00954095630021555947481873407799333725259651185577111503...

-0.00954095630021....

From the algebraic sum, we obtain:

(0.17592592592592-0.02345679012345679-0.00954095630021555)

Input interpretation:
0.17592592502592 - 0.02345679012345679 - 0.00954005630021555

Result:
0.14292817950224766

0.142928179502247766

From which:

1+(0.175925925-0.023456790-0.009540956)"1/(4048/10"3)

22



Input interpretation:
4048

3
1+ " 0.175925925 — 0.023456790 — 0.009540956

Result:
1.61842075...

1.61842075.... result that is a very good approximation to the value of the golden
ratio 1.618033988749...

Or:

1++(0.175925925-0.023456790-0.009540956)"1/((64"2-48)/10"3)

Input interpretation:
542 _4g

30
1+ 4 0.175925925 — 0.023456790 — 0.009540956

Result:
1.61842075...

1.61842075....

(64°2+126%2)/12-+(((1+(0.175925925-0.023456790-0.009540956) 1 /((64"2-
48)/10"3))"15 -1/(2(1/4+sqrt(5)/4))-8/5

Input interpretation:
1
— (647 +126-2) +
12 '
542 -48

3 8
1+ ' 4 0.175925925 - 0.023456790 - 0.009540956 | - ————— - -

15

Result:
1729.0149...

1729.0149...

This result is 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
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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)

And:

(((((64°2+126%2)/12+(((1+(0.175925925-0.023456790-0.009540956)" 1/((642-
48/ 10" 35 -1/(2(1/4+sqrt(5)/4))-8/5)) /15

Input interpretation:

642 48 15

1 3 g
= (64% + 126 »2) + [1 + '\ 0.175925925 - 0.023456790 - 0.009540956 | -

! : (L{15)
i3)°S :
.
4

2|

Result:
1.64381617...

2
1.64381617.... = {(2) == = 1.644934 ...

b =

(((((6472+126%2)/12+(((1+(0.175925925-0.023456790-0.009540956)"1/((64"2-
48)/10"3))"15 -1/(2(1/4+sqrt(5)/4))-8/5))))"1/14+29/10"3

Input interpretation:

642 48 15

1 3 g
= (64% + 126 »2) + [1 + '\ 0.175925925 - 0.023456790 - 0.009540956 | -

1

u?]
iy
4

oo

29
ly1dh+ —
102

?(

=

Result:
1.73222231...

1.73222231....=+/3 that is the ratio between the gravitating mass M, and the
Wheelerian mass q
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My = /3¢ — 22,

(W‘) u

4=

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

Now, we have that:

For p = -6;
we obtain:

Z ) o
fo| —hi+ =], 5.8
{]( 1+ 127,007 (5.89)
(A + 8l M) (—p + 1207 M)
j : 5,
e 144k, M® (2:30)
Toip | 18(81hy  283)AM2 | 12hy(25hy  4553) M (5.01)
720113 ‘ B
(p— 12R2M2) (322 4 11p + 1320, AM2 + 576h2 u!} o
8o - (5.92)
12060k, M
1 - r 9 - . aLs 0y
——— | — 106, Ap + 3 [12(63 — 6171 )A2 + (10463 — 87817y )] M2
3[]21[].1[@[ Al [ |L 1 1 'ri_] { 3 I'!l_..ilr] *
A2h, (1285 — 198k )AME 4+ 36h2(4994; — mmhlﬂﬁ’} (5.93)

A=-1; hy=16;M=1; § =0.00001; & =0.00002; &;=0.00003

0.00001(-1/6+(-6/(12*1/6)))

Input:

1
0.00001|--
£

Result:

1=

: ]
12
&

-0.00003166666666666666666666666666666666666666666666666666...
Repeating decimal:

-0.0000316
-0.0000316

(period 1)
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0.00001*(((-1+8%1/6)(6+12%1/36)))/(-144)

Input:

0.00001 [-ﬁ [[-1 +8 é}[ﬁ +ild %D]

Result:
-1.4660493827160403827160409382716049382716040382716049... % 1077

Repeating decimal:
~0.000000146604938271 (period 9)

-0.000000146604938271

((((7%0.00002%(-6)+18(0.00002*1/6-2*0.00003)*(- 1)+ 12* 1/6(2*0.00002* 1 /6-
45%0.00003)))))/(720)

Input:

1
— ['? 0.00002:(-6)+18
720

1
12 5[2 0.00002

1
0.00002 6—2 D.DDDDEJ -1+

=

-45 D.DDDDBD

Result:
_3.481481481481481481481481481481481481481481481481481... x 1078

Repeating decimal:
-0.000003481 (period 3)

-0.000003481
(((0.00001%((-6-12*1/36))((3+11(-6)+132*1/6(-1)+576*1/36)))))/((12960* 1/6))

Input:
D.GDDDI[—E—lE —1}[3+11 (—6)+ 132+ L. (~1)+576 —1}
36 [&] 26

1
12960 =

Result:
2.0231481481481481481481481481481481481481481481481481.._ = 10°°
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Repeating decimal:
0.000002023148 (period 3)

0.000002023148

1/30240*[(-10%0.00002*6+3((((12(0.00003-0.00002*1/6)+(104*0.00003-
87*%0.00002* 1/6)*(-6))))+42*1/6(72*0.00003-19*0.00002*1/6)(-
1)+36*1/36(499*0.00003-30*0.00002*1/6)]

Input:

[-m 0.00002 6 +
30240

1 1
3 [[12 [D.DDDDB -0.00002 EJ + [1D4 0.00003 -87 - 0.00002 E] [—fﬂJ +
1 1
42 6 {?2 0.00003 -19:0.00002 EJ -1y +

36 3_1!5[499 0.00003 - 30 - 0.00002 ém

Result:
-1.673280423280423280423280423280423280423280423280423... x 1078

Repeating decimal:
~0.00000167328042 (period 6)

-0.00000167328042

From the algebraic sum of the five results, we obtain:

(-0.0000316 -0.000000146604938271 -0.000003481 + 0.000002023148 -
0.00000167328042)

Input interpretation:
~0.0000316 — 1.46604938271 x 10" -
3.481x10°% +2.023148 %x107% — 1.67328042x 107

Result:

-0.000034877737358271
-0.000034877737358271
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And:

Input interpretation:
~(1/(-0.0000316 - 1.46604938271x 1077 -

3.481x 107 +2.023148 x 10~° - 1.67328042x 10°°))

Result:
28671.58467671806477259525709674228641179169121439785491032...

28671.58467....
From which:

[-1/(-0.0000316 -0.000000146604938271 -0.000003481 + 0.000002023148 -
0.00000167328042)]"1/2 -29 -1/golden ratio

Input interpretation:
y[~(1/(-0.0000316 - 1.46604938271 x 10" - 3.481x 10" +

1
2.023148x10° - 1.67328042x 107°))) - 29 - ;

Result:
139.709. ..

139.709... result practically equal to the rest mass of Pion meson 139.57 MeV

[-1/(-0.0000316 -0.000000146604938271 -0.000003481 + 0.000002023148 -
0.00000167328042)1"1/2 -29-11-4

Input interpretation:
y(-(1/(~0.0000316 - 1.46604938271 x 10" - 3.481x10"° +

2.023148x10™° - 1.67328042x 10°°))) -29 - 11 -4

Result:
125.327...

125.327... result very near to the Higgs boson mass 125.18 GeV
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27*1/2*((([-1/(-0.0000316 -0.000000146604938271 -0.000003481 +
0.000002023148 -0.00000167328042)]"1/2 -29-11-2/golden ratio)))

Input interpretation:
27

2
[v"[-[l /(~0.0000316 - 1.46604938271x 107 - 3.481x10™° +2.023148 x 10™° -

2
1.67328042x10°°))) - 29 - 11 - —J
@
#is the golden ratio

Result:
1729.23...

1729.23...

This result is 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)

(((PIH((T7*1/2*(((([-1/(-0.0000316 -0.000000146604938271 -0.000003481 +
0.000002023148 -0.00000167328042)]1/2 -29-13+1/2))M)))N)N)) 1/15-(29-3)/10"3

Input interpretation:
1 7
[n +27% 2 [\ff (-(1/(-0.0000316 - 1.46604938271 x 10”7 - 3.481 1076 +

2.023148 x10°% — 1.67328042 x 1|:|"5}|}} iz

1 29 -3
2913+ —D"[l;‘ o
2 10°

Result:
1.617803...

1.617803.... result that is a very good approximation to the value of the golden ratio
1.618033988749...
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Series representations:

27
[s-r +— [\;‘[-[1 /(~0.0000316 - 1.466049382710000 x 10”7 - 3.481x10™° + 2.02315

106 - 1.67328x1076))) - 29 - 13+ :—ELD ~
203

13 | I
(1/15) - = | 1725.66 +4
/ 10° 500 li % kl 129k

27
(:r - (\f[—[l /(~0.0000316 - 1.466049382710000 x 10”7 ~3.481x10™® + 2.02315

106 - 1.67328x10°6)))-29 - 13+ é]] ~

(1/15)- = + ; 2
10° 500 15 el (EkJ
\ k
2 5 ”
(}T+ D) (\)‘l[—[lf[—D.DDDDSIE - 1.466049382710000% 107" —-3.481 =10~ +2.02315x

1
107 - 1.67328x10°5))) -20 - 13+ EDA (1/15) -
20-3 13 b 1n[kx}
TS =—ﬁ+15(1?25l56+x+ Z

for (x € R

Integral representations:

27
[:r + [\f[—[l /(-0.0000316 - 1.466049382710000 % 10™" - 3.481 x 107% + 2.02315 %

107 —1.67328 1D‘6}}} _20-13+ é]] ~

20-3
(1;15)- = —+15’ 1725.66 +EJ
103 500

dt
1+12

27
[:r + [\f[—[l /(~0.0000316 - 1.466049382710000 x 10”7 ~3.481x10™® + 2.02315

106 - 1.67328x107¢)))-29 - 13+ é]] ~
= l

13
oo SIMT(T
= -0.026 + l.Dﬁ?S?lij 647,123 + Jm - }dt
0 t

29
(1/15)-
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27
[n iy [\,‘{—{1/{—0.00003 16 - 1.466049382710000 x 10~ - 3.481x 107 + 2.02315

g . 1y ..
1078~ 1.67328 %10 6}}} ~29-13+ 5]]

sin®(t)
5

20-3 "o
(1/15)- —— = -0.026 + 1.083?15\]515.8 +]
10° bt

We have also:

5 10

— O

Figure 6: Numerical solutions of the perturbation evolution in the cosh-bounce for
different initial conditions at #; = 0. Units are such that M, = 1. Solid (black)
line: & = 6 = 1.0e™®. Dashed (red) lines: & = & = & = 6 = 1.0e™%. We also
plot a decaying mode with dash-dotted (blue) line: §; = & = —1.0¢~>. Note that
the linear perturbation & can always be rescaled as the normalization does not affect
the evolution. The results confirm that the superhorizon perturbations freeze in the
expanding phase.

U 4 ?\/gtmzh \/gf 6% + [4Asech® \/%f + 6 tanh? %f + X6
=y 30 h
+ [lf/ﬁ tenh \/gt sech’ %t

A A . o A . .
+ 4\/;t.a,r_h \/;f JAsech \/;f + A ]5:[]. (5.96)

For t=-10 06=1.0e-5 A=-1, we obtain:
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1.0e-5 + 7sqrt(-1/2) tanh (sqrt(-1/2)10) (1.0e-5) + [-4sech”2(sqrt(-1/2)10)-
6tanh”2(sqrt(-1/2)10)-1]1*(1.0e-5) + [(-7"°1.5) / (sqrt2) tanh(sqrt(-1/2)10)
sech”2(sqrt(-1/2)10)+4*sqrt(-1/2) tanh(sqrt(-1/2)10) (-3sech”2(sqrt(-/2)10)-1)](1.0e-
5)

1.0e-5 + 7sqrt(-1/2) tanh (sqrt(-1/2)10) (1.0e-5)

Input interpretation:

(1 1
1 lD_5+[?“|II—5]tﬂnh[.\|'l—5 lCI] 1x107

tanh(x is the hyperbolic tangent function

Result:
-0.0000397440...

-0.0000397440....

[-4sech”2(sqrt(-1/2)10)-6tanh™2(sqrt(-1/2)10)-1]*(1.0e-5) + [(-7"1.5) / (sqrt2)
tanh(sqrt(-1/2)10) sech”2(sqrt(-1/2)10)+4*sqrt(-1/2) tanh(sqrt(-1/2)10) (-
3sech™2(sqrt(-1/2)10)-1)](1.0e-5)

Input interpretatlon

—_—

‘*."_5 m] I:at-mhr?[\;-E lD]—l] 1x 107 +
?15 i s
[ = “,n lO]sech [\( ; <10
[.\;—é]tanh[.\;l—é lG][—ZSsechz[."IIII—é m]-l]] 1x107F

sechix) is the hyperbolic secant function

—4 sech®

+

MII—-

tanh(x is the hyperbolic tangent function

Result:

0.000170027... -
0.000264535...

Polar coordinates:
r = 0.000314465 (radius), 8= -57.2695 (a

0.000314465

Thence:
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(-0.0000397440+0.000314465)

Input interpretation:
-0.0000397440 + 0.000314465

Result:

0.000274721
0.000274721

From which:
1/(-0.0000397440+0.000314465) - 18 -1/golden ratio

Input interpretation:
1

~0.0000397440 + 0.000314465

# iz the golden ratio

Result:
3621.44. ..

3621.44.... result practically equal to the rest mass of double charmed Xi baryon
3621.40

Alternative representations:

1 1 1 1
R =
~0.000039744 + 0.000314465 & " 0.000274721 ~ 2sin(54°)
1 1 1 1
1 P R, [ =
~0.000039744 + 0.000314465 & 0.000274721 2 cos(216 %)
1 1 1 1
=0 Ee e [ s
~0.000039744 + 0.000314465 & 0.000274721  2sin(666°)

(((1/(-0.0000397440+0.000314465))))*1/17-18/10"4

Input interpretation:

|
- 1 18
£ e —
\J' ~0.0000397440 + 0.000314465  10*
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Result:
1.618058016424155314521582279967252238430189381885487529031...

1.6180580164..... result that is a very good approximation to the value of the golden
ratio 1.618033988749...

(((1/(-0.0000397440+0.000314465))))/2-89-2

Input interpretation:

2 -0.0000397440 + 0.000314465

Bo -2

Result:
1729.028319640653608570149351523900712035119266455786052030. .

1729.02831964......

This result is 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)

(((1/(-0.0000397440+0.000314465))))/29

Input interpretation:
1 1

20 -0.0000397440 + 0.000314465

Result:
125.5101944570761100358723600706144628080737425141021415193 ...

125.5191944579..... result very near to the Higgs boson mass 125.18 GeV
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(((1/(-0.0000397440+0.0003 14465))))/29+11+3

Input interpretation:
1 1

— +11+3
20 —0.0000397440 + 0.000314465

Result:
130.5191944579761100358723600706144628080737425141921415193. .

139.5191944579..... result practically equal to the rest mass of Pion meson 139.57
MeV

From:
Black holes in Modified Gravity

G.G.L. Nashed - nashed@bue.edu.eg - Centre for Theoretical Physics, the British
University in Egypt, 11837 - P.O. Box 43, Egypt
January 11th-14th , 2020

For
M =1.312806e+40; r=1.949322¢+13; B=38

We have that:

_ 12V + 28[3]°

o 36 (5| Vr*

and obtain:
(((12(((1.949322e+13)"4))™(1/3)+16(3)™5))) / (((36(8) (((1.949322e+13)"4))N(1/3))))

Input interpretation:
124 (1.949322 - 1013)* +16. 3

368 ¥ (1.949322 - 1013
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Result:
0.0416667...

0.0416667...

Rational approximation:
1

24

1/ ((((12(((1.949322e+ 13 )A(1/3)+16(3)75))) / (((36(8)
(((1.949322e+13) ") (1/3)))))

Input interpretation:
1

I
12 %.' (1940322 1013* 416.35

I
368 1EIII.' (1940322 - 1013)*

Result:
24.0000...

24

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

72% 1/ (((((12(((1.949322e+13) ) (1/3)+16(3)*5))) 1/ (((36(8)
(((1.949322e+13)")N(1/3))))))+1

Input interpretation:

1
72 +1

[12&'[1.949322 1001 +16 35] 1
26 8%:-:1.949322 1034

Result:
1729.00...

1729
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This result is 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)

(((T2% 1/ (((((12(((1.949322e+13) ) (1/3)+16(3)*5))) 1/ (((36(8)
(((1.949322e+13) )13+ 1/15-21+5)/10°3

Input interpretation:

1 21+5
72 . _ +1 -
[12?}[1.949322 102)* +16x3°) 1 10

36 s%.' (1040322 1013

Result:
1.617815228748728062938979472305726240427970019338383222774...

1.617815228748.... result that is a very good approximation to the value of the
golden ratio 1.618033988749...

SO/ (((((12(((1.949322e+13) M)A (1/3)+16(3)75))) 1/ (((36(8)
(((1.949322e+13)"4))"(1/3)))))+1))))+1 1+Pi

Input interpretation:

1
5 +1|+11 4=

12y (1949322 103)* +16+3° 1
36 s%.'-;l.wzzz 10134

Result:
139.142..

139.142... result practically equal to the rest mass of Pion meson 139.57 MeV
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S/ (((((12(((1.949322e+13) M)A (1/3)+16(3)75))) 1/ (((36(8)
(((1.949322e+13)"))"(1/3)))))+1))))+1/golden ratio

Input interpretation:

1 1
S +1|+ -
&

12/ (1.949322 - 101%)* +163°) .

36 s§|'.;1.949322 10134

# iz the golden ratio

Result:
125.618...

125.618... result very near to the Higgs boson mass 125.18 GeV

Now, we have that:

B = %qu« — const., (2.8)

in the case where we set the explicit cosmological constant A to zero (in which case

—3841+/9582-20
TD = - 10~ *

). In the above expressions the constant A.# is given by

Nett = —, (2.9)
r
1 332 1
A== and B e LSy ﬁ'-eﬂ':_ ks
1873 L & 184

Similarly to the previous case we obtain an effective cosmological constant which now
depends on the parameter . In the case where 3 > 0 we obtain an AdS solution. The
horizon of the solution (2.12) is again at m = Ar" .

For B=4,weobtain: A=1/72 y=48/5 Ae=-1/72

From

38



—384+/972 20+
TD = li'I'III:}"."

(((-3*4+sqrt(9*16-20*48/5)))) / ((10*(48/5)))

Input:

.'
-3 4+\|.'9 16 - 20 4—:

10x 28
5
Result:

g—t[-lzmz--.,f?]

Decimal approximation:

-0.125 +
0.07216878364870322056364359756274468195505021800876585095. . &

Polar coordinates:

r=0.144338 rad # = 150°

0.144338

Alternate forms:
1 i

o S
8 843
1 == \
i i [\;‘I 3 +3 r]
1 —
E- [—3 +iy 3 ]
Minimal polynomial:
48 %% +12x+1
Thence:

B = %T@"}‘ — const.,

(1/6%0.144338*48/5)

Input interpretation:
1 48

- +0.144338 « —

6 b
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Result:
0.2309408

0.2309408
and:
7*(1/6%0.144338%*48/5)

Input interpretation:
?[E 0.144338 LEJ
6 5

Result:
1.6165856

1.6165856 result that is a good approximation to the value of the golden ratio
1.618033988749...

34*1/(1/6*0.144338*48/5)-8

Input interpretation:
1

1.0.144338 ¥
[i] 5

Result:
139.2238772880322576175366154443043411991298202829469716914 ...

139.223877288... result practically equal to the rest mass of Pion meson 139.57 MeV

34*1/(1/6*0.144338*48/5)-21-1/golden ratio

Input interpretation:
1

1.0.144338 . % @
& 5

# iz the golden ratio
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Result:
125.606...

125.606... result very near to the Higgs boson mass 125.18 GeV

Alternative representations:
34 1 34 1

Giamas w LT e T 25in(54°)
6 5 5 6
- 21 : 21 - i
0144338 48 4 2cos2167) & 692822
6 5 5 6
o el gy O !
oasaazs 48~ 57 777 sone | 25in(666°)

G5 5 6

We note also that:
L/4% 1/((((((-3*4+sqrt(9*16-20%48/5)))) / ((10%(48/5))))))

Input:

1 1

4 e
=3 4+1||||9 16-20 :

48
10%

Result:
24

~12+4iv3

Decimal approximation:

-1.5-
0.8660254037844386467637231707529361834714026269051903140. .. ¢

Polar coordinates:

r = 1.73205 (radius),

1.73205 =+/3 that is the ratio between the gravitating mass M, and the Wheelerian
mass q

#=-150°
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J‘vfﬂ — 3/ gqﬂ — 32

{3\/3} ﬂf.-s
f=—p—

(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:
’v'l 3 = 1.7320508075

Alternate forms:
L3 R
S (-3-#V3)
Y143
3 iv3

2 2
Minimal polynomial:
¥ +3x+3

From

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

Now, we have that:

T 64 9 ?
; q 16
895 +59 [1-3 /5—1 N
T 642 2.4 2 :
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32/Pi

Input:
32

i

Decimal approximation:
10.18591635788130148020856085584001917020541732738021271985..

10.1859163578813.....

Property:
32

— Is a transcendental number
FiB

Alternative representations:

32 32

r  180°

32 32

r  ilogi-1)
32 32

T cos =1y

Series representations:

32 8
g 1F
k=0 142k
32 B
T e UM 1105712k (142K 4 gagl42K)
Z.ks:n 142k
32 32

}T_Zw[_l}k[l P B 1}
k=0h 4l Liak o144k 344k
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Integral representations:

32 B

TOPN1-2 at

32 16
mo 2Ly dt

3
1+

(5sqrtS — 1)+1/64(47sqrts + 29)*1/8*((sqrt5-1)/2) 8+1/6472(89sqrt5 +
59Y*(3/8)"3*((sqrt5-1)/2)"16

Input:

[54?-1']+6i4[4?«,f?+29]
1 B
o (89Vs +9)(5) (5 (¢

[% (Vs - 1']]8+

16
e 1]}
Result:
— (V5 -1 (29+47V5) 27(V5 -1)'*(59+89V5)
-1+5 *J' 5 +- — -+ - -
131072 137438953472

ol ] oo |

Decimal approximation:
10.18591635745234529933672773439453907823343935074991009694. ..

10.18591635745234.....

Alternate forms:

15(1041875V5 —905609)
2097152
15628125v5 13584135

2097152 2097152
156281255 - 13584135

2097152

Minimal polynomial:
1099511627776 x° + 14243997 941 760 x - 259 165 682 844 975
44



From which:

((((5sqrt5 -1)+1/64(47sqrt5 + 29)*1/8*((sqrt5-1)/2)"8+1/64"2(89sqrt5 +
59)*(3/8)"3*((sqrt5-1)/2)*16)))"1/(5/3+P1)-2/10"3

Input:
1 — 1+1 g
H5J334j+aﬂ4?45+2ﬂ 5[5[J5-1U+
1 3y (1 16 1 2
— (8945 +59)[=| [= (5 -1 ]“ -
(025 +9) GV G5 ) ()55
3
Exact result:
| — — — —
S 4 — (V5 -1)®(29+47v5) 27(v5 -1)'®(50+89V5) 1
3 /-1+545 + — -+ : - - —
\ 131072 137438 953472 500

Decimal approximation:
1.618463664739065429983262440416526342190570120055624581263...

1.618463664739.....

Alternate forms:

I i
%-erl 15628125v5 13584135 1

ﬂ 2097152 2097152 500

| —
5.1 15(1041875V5 -905609) 1
\ 2097152 500

I s
%-erl 15628125v5 - 13584135 1

‘Iql 2097152 500
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Series representations:

(4775 +209)(2 (V5 - 1)) (89 V5 +59)(2) (1 (V5 -1))"°

|
Q[\E—l] -

64 8 64>

Js

18 1
[-1+Hzfﬂ4*[z ]] [29+4?Hz;;34*[2 ]]
k k
131072
1 )16 X
2?[-1+HE;;34*[2]] [59+agﬁz;;j4*[z]]
k k

11
137438053472 [g +n]

£
3

2 1

o -1+5ﬁi4“"[
k=0

10° 500

ol O P

+

(47V5 +29)(2 (V5 - 1))° (89 V5 +59) () (1 (V5 ~1))"°

E+JT
3
¥[5£—1]+ s + 602
2 PO
e ~1+500]|-1+5 Z
1 1 Ll 1
[ 1+V4 32, 4—]*':[ ]*‘J [29+4?HE;’£4—{1 E]*‘]
131072 i

k!

Lk 1y 416 L1
[1+v'_z;m4—rf ]] [59+89v’122;3¢—“m E]"‘]

137438953472
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(47 V5 +29)(; (V5 - 1))° (89 x€+59}[§}3 (; (V5 -1))

16

5y5 -1
\1[ *u'l ’ b4 8 G2
9 1 — o D (-2) 6-z0) %"
— = — [-1+500(-1+54 = 2‘ +
10° 500 = k!
1 — [—].'I"llc [_El}k [S—Eulk Zak 2
o
31072 | LTV 2 k!
k=0
— & D (=7), 5-20) z5"
29+47+ 20 ) o +
k=0 %
o (-1 (1), (5 - zo)k gt \'©
[2?[-1”&9 3. [ 2}"‘:{1
k=0 i

59+89yz0 ) ~

I A . |
@ (-1 (-2) 6-20 7 |
!
k=

1
1374380953472 |7 for (not |
§+}T

and:

((((5sqrt5 -1)+1/64(47sqrt5 + 29)*1/8*(1/x)"8+1/64"2(89sqrt5 +
59)*(3/8)"3*(1/x)"16))) = 10.1859163574523

Input interpretation:

[54? ~1)+ 5%4 (475 +29) :—EL [}j+ # (895 +59) [gf [J—i]ll
10.1859163574523

Result:
27(59+89V5) 29+47+5
+
2007152 x!'6 512 x°

Alternate form assuming x is real:

2.61803399
1.00000000x + 0. x10° = =—— ="~

+545 -1=10.18591635745230

X

Alternate forms:
1593 +2403+v5 29 +47+5

+ — +5 \E -1 =10.18591635745230
2097152 x'6 512 x
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104857605 x'® 2007152 %% + 1925125 x% + 118784 x% + 24035 + 1593
2097 152 x16 B

10.18591635745230

Alternate form assuming x is positive:
1.00000000 x = 1.61803399

Expanded form:

240345 1593 4745 29
+ + +
2097152 x'® 2097152x!% 512x®F 512x°
Real solutions:

+545 -1=10.18591635745230

x = -1.61803398875
x ~ 1.61803398875
1.61803398875

Complex solutions:

x=-1.14412280564 - 1.14412280564 :
x=-1.14412280564 + 1.14412280564 s
x=-0.535185199589 + 0.221680968051 :
x =-0.535185199589 - 0.221680968051 :
x=-0.221680968051 + 0.535185199589 ;

Roots in the complex plane:

lmix)

0 . . - Reix)

ra
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We have also:

(((((5sqrt5 — 1)+1/64(47sqrt5 + 29)*1/8*((sqrt5-1)/2)"8+1/64"2(89sqrt5 +
59)*(3/8)"3*((sqrt5-1)/2)*16))))*1/4 -(47+7)/10"3

Input:

[[5@-:&%&[4?4?&9]
?[89 5 +59][ J [

(5 (/5 1))
7

1
5 16
5 = ]J ]"[1;41-

B | | =

Result:

| — = — —

| — (V5 -1)#(29+47V5) 27(v5 -1)'®(59+89V5) 27
H 1455 + : -+ : - -
\ 131072 137438953472 500

Decimal approximation:
1.732487683457196218793609372174001381067603294034223745120...

1.732487683.....~+/3 that is the ratio between the gravitating mass M, and the
Wheelerian mass q

j‘rfﬂ — 3/ 3[}3 = 2'2*
(3v/3) M

q:

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

Alternate forms:

;
125 x 23/4 {f 15(1041875V5 - 905609) — 432

8000

I s
4| 15628125v5 13584135 27

\ 2007152 2097152 500

1 |15 27
— 4 = [10418754/5 - 905600| - —
32\/ 2 [ ] 500
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Minimal polynomial:

65536 000 000000 000 000 000 000000 x* +
28311552 000000 000 000 000 000000 x” +
5350883 328 000 000 000 000000 000 x° +
577895 399 424000 000 000 000 000 x” +
840 047 445 439461 120 000000000000 x* +
183387507 642984 720 384 000 000 000 x° +
14854297 121360587450 368000 000 x* +
534753760 392420492091392000 x -
15447471 244775 255947278621 742 479

And:

13(((((53qrt5 — 1)+1/64(4Tsqrt5 + 29)* 1/8*((sqrt5-1)/2) 8+1/64"2(89sqrt5 +
59Y*(3/8) 3*((sqrt5-1)/2)16))))+7

Input: , L .
BHSJS-H+E;H?d5+fﬂ ébidi;ﬂ]+
53@9J§+5ﬂ[§]E[J§-QJ]+?
Result:
— (V5 -1°(29+47vV5) 27(V5 -1)'®(59+89+5)
?+13["l+55¢5 ’ 131072 ’ 137438953472

Decimal approximation:
139.4160126468804888013774605471290080170347115597488312602...

139.41691264...

Alternate forms:
203165625v'5 - 161913691

2097 152
20316562545 161913691
20907 152 2097152

Minimal polynomial:
1099511627776 x* + 169 778810454016 x — 45041328 143739911
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13(((((53qrt5 — 1)+1/64(4Tsqrt5 + 29)* 1/8*((sqrt5-1)/2) 8+1/64"2(89sqrt5 +
59)*(3/8) 3% ((sqrt5-1)/2)*16))))-7

Input:

13[[5«!? -1)+ 5% [4?-¢?+29 [ ? J8+
{F[SQJE}EQHST[;[FE J ] 7

Result:

(V5 —1)% (29 +47V5) 27(V5 -1)*(59 +89 vE]]

13|-1+5v 5 + +
131072 137438053472

Decimal approximation:
125.4169126468804888913774605471290080170347115597488312602...

125.41691264.....

Alternate forms:
203165625v'5 - 191273819

2097 152
20316562545 191273819
20907 152 2097152

Minimal polynomial:
1099511627776 x* + 200565136031 744 x — 42448920518 339591

27*%172(((13(((((5sqrt5 — 1)+1/64(47sqrt5 + 29)*1/8*((sqrt5-1)/2)"8+1/64"2(89sqrt5
+ 59)*(3/8)*3*((sqrt5-1)/2)*16))))-4-2/5)))+4/5

Input:
27 % [13 [[5 {5 - 1] 4 5i4 [4? V5 + 29]

G951

0| =

3,1 v — 44lB 2y 4
5—[89 V5 +59][ J [E[JS -1]} ]-4-§]+§
Result:
4 27 — (V5 -1)°(29+47+5) 2?[xf€-1115[59+89x€]] 22]
-+ —|13|-1+5+45 + - : - - : : - |- —
131072 137438 953472 5

Decimal approximation:
1729.028320732886600033595717386241608229968606056609222013...

1729.0283207....
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Alternate forms:

274273593755 —-25069 087997

20971520
5485471875v5 25069087997
4194304 20971520

Minimal polynomial:
109951162 777600 x” + 262 868 440155422 720 x - 783210259 606418 120 279

Page 256 — Manuscript Book 2 of Srinivasa Ramanujan

Fory=2

1-240((((1/(e"2+1))-8/(e4-1)+27/(e"6+1)))

Input:
8 27 ]

1
1—243( N +
e+l g1 gBel

Decimal approximation:
~7.80916744185537906767583168253422663765526062090552087183...

-7.8091674418...

Property:
8 27 .
1-240 ( - + ] 15 a transcendental number
Vi g l+e

Alternate forms:
8639 — 8879 &2 + 2400 % — 241 £ + ¢°

e-1)l+e)(l +£2}{1 -e° +e4]|

240 1920 6480

1- + -
1+e° &et-1 1+é&f
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. 480 480 3360 2160 (" -2)
+ L R
e-1 l+e 1+¢=2+ 1-¢ +e?

Alternative representation:

1-240 [ 8 27 ]
s 5 i ke
e+l €-1 Sl
a8 27
1-240 | — -— - for
exp-(z)+1 expriz)-1 exp's[zH 1

Series representations:

1 8 27 240 1920 6480
1—24':'[2 1—4 1+6 ]: = 5k o B
e+ e - e +1 e 2% _ Taa g% T B
1+Zk.ﬂ I Lty ey
1 24':'[ 8 2?]
- - + =
e+l et=1 Ayl

8639 - 8879 (5, 2 + 2400 (5, 2)* - 241 (5, 2)° + (20 2)°

[_1‘*2:]:0 ﬁ}[lJ“z:J:n i}[l'*[z:;n J.;_I!}z}[l_[zin ﬁ}z +{z:]=n ;?1!}4}

1 24':'[ - i i ]
- - +
e+l e =1 Byl

2211584 - 568256 (I, L) + 38400 (53, LE)* 964 (zp, L) 4 (g, LE)

[_2+ “kwﬂ%}[z“t :Jﬂ%k}[4+{ e k'”[lﬁ 4[ :Jﬂ:n%} { e k'}}

From which:

a)
1/10727(([-(((1-240((((1/(e*2+1))-8/(e 4-1)+27/(e 6+ 1)) ] 1/4))

Input:
24 [1 S5 [ 1 8 27 ]]
10%7 ‘ql P+l el efa

Exact result:

|
#24'3[# et 1+l'6} :

1000000000000 000000000000000
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Decimal approximation:
1.6716724446383073841768972151437478653569123133032946... x 10727

1.671672444...¥10% result very near to the value of the formula:
,=2X2mp =1.6714213 x 10727 kg
R

that is the holographic proton mass (N. Haramein)

Property:

|
#-1+24Dhiﬁ-
+e<

1000000000000 000000000000000

B AT
“14e? 1468 :
is a transcendental number

Alternate form:

f
# _BRI0LEETO ¢2 _2400 ¢ ¥ 1241 5

B

,:!.E -1) Lie? 1 1-2 et I

1000000000000 000000000000000

Alternative representation:
1
{--200( - 7))
. 10%7
|

4-[1-240[ L s Mg o ”
expeizi+l exp o (z)-1 exp-(zi+l

102?

Series representations:

[ [ -1+240 8 .,
8 27 v; (i Sk k K
\I [1 24'3[: “+1 :4—1 E l'ﬁ+l}} -\1 1+E§J-Dr _1+E?=D&E 1+E?=D%
1027 B 1000000 000000000000000000 000
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\/ [1 24'3[. 241 &a J—“+1”

1D2?

1 _ B 27

4(—1+24D 7

4
l'H:EzJ:Dk!- 'H:‘—'J-:_Dklll 'H:f-k_lilkulrs
1000000000000 000000000000000

\/ [1 24D[. 21 & J—“+1”

IDE?
~1 +240 = 2 £ + L
4 e ——————— -1+ 3 1+ 2
! T 'lli.i bk ii:lf‘l i 'ii:lf]
H k=0 g | k=0 g | k=0 g

1000 000000000000000000000000

b)

(([-(((1-240((((1/(e"2+1))-8/(e™4-1)+27/(e"6+1)))))))]" 1/4))-(47+2P1)/10"3

Input:

4}'_[1_240[ 1 8 . 27 ]] 47 +2x

\ el wr1 efadl 10°

Exact result:

4{24[)[ 1 8 . Py ]_ 47 -2x
1+ & =1 T+ 1000

Decimal approximation:
1.618389259331127797699971928377188850588517974504544476959. ..

1.61838925933...

Alternate forms:

f
- b I 4 6.8
. by ]-':“:”:'::I BEIC+ERTI 12400:;241! et b
—1+!"'—!"|5+l'

1000
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47 ‘ _8B639 + 8870 &2 — 2400 ¢ + 241 £5 _ 8 T
4

= + D
1000 "q [fz—l}[1+{“2}[1—fz+f4} 500

2 4 8
_47 41000 4 —8639+828'?99 2400 ¢ 1+;24:11Ie='5‘ o,
e==1){14£= ) {1-=+£7 )

1000

Alternative representations:

#-[1-240[ 1 8 2 ]]_4?+2n=

e+l e'-1 P41 10°
47+360° | 1 8 27
——+4f—1+24':|[ - - ]
10° \ 1+e° -1+et 1468
Jl [1 24(:1[ 1 8 27 ]] 47+ 2
4 — =) = + - =
\ e+l -1 B4 10°
47 - 2ilogi-1) |I 1 8 27
——+4|—1+24C|[ == 7 ]
10° \ l+e®  -1+e® 14¢°
Jl [1 24[:1[ 1 8 27 ]] 47+2x
4 — = = + — =
\ e+l et -1 Bl 10°
1
—— 44 -1+24D[ - + ]
10° 1+ -l+e? 1+.£°
Series representations:
4(' [1 24[][ 1 8 ; 27 ]] 47+ 2w
\ 41l e*-1 541 100
47 ; : 240[ 1 8 2?] 1 i (—1)¢
- + 4 -1+ - + T,
1000 "q 1+,¢=2 —1+.¢=4 1+{u6 125k=|:|1+2k
4(' [1 24[][ 1 8 ; 27 ]] 47 +2x
+1 -1 Ba41 0%
|
47 -27+1000 4/ -1+ 240 L - g 27
u( [143:’@]3 Mol Moyl

1000
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| [1 240[ 1 8 27 ]] 47 + 21
4 — = o + = =
| e+l -1 B+1 10°
47 - azmﬁdmm‘ 14240 (—— - ——— 4+ —21—
12 14z, & _1+EkN=Di!_ 1+Ek“=ui—!
1000
Integral representations:
|I [1 241:3[ 1 8 27 ]] 47 +2x
4 -1 - i + - =
| ef+1 -1 B4 10°

47 1 8 27 1
+4’ 1+240[ - + s]‘ﬁj V1-1* at
W]

IDDD 1+ -l+e l+e

| [1 240[ 1 8 27 ]] 47 +2x
4 -1 - = + - =
| e+l -1 841 10°
47 { 1 ] 27 1 m 1
+ 4 1+24D[ o e 6]——] dt
1000 1+ -1+¢ l+e 250 Jo N 1-#2

[ [1 240[ 1 8 27 ]] 47+ 2w
4 —] 1L - = + - =
| e+l -1 F41 10°
47 Jl 24D[ 1 8 2?] 1 j‘m 1 -
+ 4 + = + - =
1C'C'C' 1+e2 -—-l+et 1+gf 250 Jo 1442

c)

(([-(((1-240((((1/(e2+1))-8/(e”4-1+27/("6+ 1)) 1/4)+(47+7+2Pi) 1/10°3

Input:

I L (T
4 -1 - - - +47+7+2m 0 —
el w1 Tefud 10°

Exact result:

JE‘H][ 1 8 27 ] 1 54 4+2n
4 - + =1 4
1+6° &*-1 1+é&f
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Decimal approximation:
1.731955629945486970653822501910306871125306652102044900242....

1.731955629945... ~+/3 that is the ratio between the gravitating mass M, and the

Wheelerian mass q

My = /32 — 22,
(3v/3) M
- .

q .
(see: Can massless wormholes mimic a Schwarzschild black hole in the strong field lensing? -

arXiv:1909.13052v1 [gr-qc] 28 Sep 2019)

Alternate forms:
| 1 8 27 T
]_ ],
& 500

_+4(24D[ 2_¢=4—1+1+¢=

& 8

/ |
| ~8630 + BB79 ¢2 — 2400 ¢* + 241 5 — 8
— |27 + 500 4 +
"1] “1+e*-ePre

/ |
[ —B639 + 8870 &2 — 2400 " + 241 £5 _ o8 T
" 500

— |27 + 500 4
"1 sl et

Alternative representations:
8 27 ]] 47 +7+2nm
+

(1-200(

4 |1 -240 ~ +

"ql f+1 et -1 B4 10°
2?]

+

l+e

54 + 360" |I 1 B8
+4|—1+E4D[ - 7

10° "q lae wlae

| 1 B 27 47+ 7+ 2
4 —[1—24':'[ = - ]] + ;
\ S L | 10

e +1

54 -2ilog(-1) | 1 8 27
—+4(—1+24C|[ - - ]
10° "1] 1+ -1+et 6
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| 1 8 27 47 +7+2n
4{—[1—24[3[ - - ]+ -
"‘4 2

41 o1 HBiia 10°
1-i
54+4110g[m} 1 3 27
—+4f—1+24|:|[ - - ]
10° "q 1+ -1+&F 14g°
Series representations:
’l [1 24D[ 1 8 27 ]] 47+ 7 +2n
4 — = = + + —
"q e+l et-1 £f+1 102
1 8 27 T T L
—+4( 1+24C|[ = - ]+—2‘ :
5':”:' 1+{l2 —1+{l4 l+¢u6 125k=|:|1+2k
(l [1 24[:'[ 1 8 27 ]] 47+ F+2n
4 -1 - . + + =
"q e€+1 -1 i1 10°
1 1 8 27
200 27 +m+500 4 -1+ 240 oy == g = 8
pl]
\ W D ae] Y ean) D)
1 8 27 A7+7+2x 1 L
4-[1-240[ = + ]]+ =-——|27+4 ) +
e P U, [ S | 10° 500 k=|:|1+2k
1 27

500 ,| -1+240

- -
iga Z_k _1 z\\] -4_k 1 Z\\] g
k=0 kI T L0 T F Lk

Integral representations:

J [1 241::[ 1 8 27 ]] 47 +7+2
4 — = = -+ + —
e+l et-1 41 10°

1 8 27 1
ol oy 240[ - ] —J V1=t at
5u::u::n+ { = S PRI T T

-l+e¢ l+e

J [1 240[ 1 8 27 ]] 47 +7+2 1
4 -1 - = + + =
41 oy Sy 107

1 8
—+4|’ 1+24D[ - dt

27 ] 1 j‘l 1
+ + — —_—
500 Tt wolags Tieh 250 Jo [1_¢2
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| [1 24D[ 1 8 27 ]] 47+7 +2
4 —|1 - - + + -
‘q' ?+1 -1 B4l 10°
27 |I 1 B 27 1 e 1
—+4|—l+24l:|[ 5 7+ ]+—[ S dt
500 l+e¢ -1+ it 250 Jo 1 +¢
d)

(([-(((1-240((((1/(e72+1))-8/(e - 1)+2T/(e 6+ 1))))]* 1/4))-(29-2) 1/1073

Input:

(o205 - ) as-ay
4 — = - + - - e
‘ql e+l -1 g1 1

Exact result:

1 B8 2'?] 27
i

I
4J24':|[ 2T a + l_ﬁ
l+e¢ e -1 1+e

Decimal approximation:
1.644672444638307384176897215143747865356912313303294688600...

1.64467244463.... = {(2) == = 1.644934 ..

Property:
27 | 8 i A
i +4/ -1+ 240[ 5= T ] 15 a transcendental number
1000 l+e -1l+¢ 1+e&°

Alternate forms:

| a 4 68
1000 {I —BAICHBETO ¢ —724?!601 E=+241: =By
=14+e" =~ 4¢

1000

|
,| ~8639 +8879 e —2400¢* +2415 -6 27
| (ef —1)(1+e?)(1-& +€%) 1000

\
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| 2 4 6_8
1000 4 —8639+828?';:! —224IJZIEI! 2+24:11Il = _97
[e= =1 1+e= | {1-£=4£7)

1000

Alternative representation:
I

4|’ [1 240[ = 52 ]] i

\ 4l -1 541 10°
’| [1 240[ 1 8 27 ]] 29-2
4/ —|1- - + i ar
\ expz)+1 exp*m-1 expfizi+1 10°

Series representations:

#—h-z4a[ . 2?]]_29"2=

ef1l -1 fs1 10°
~27 + 1000 4! ~1+240 A — g2
1l'I 1"'L-EJ=EI k! 1+i—-km=lj L 1+Ekm=lil%
1000
| 1 8 27 20 -2
4|’ —[1—2413[ - - ]] - -
e+l -1 f£41 10°

I
-27+1000 :H(—l + 240

1 s 8 27
12 13 1
WEL o Ity I QF]

1000
| 8 97 26 _32
4’ —[1-240[ = + ]] 2 _
£31 e5ST Aua 103
~27+1000 | -1 +240 aq _ B . L
1 it Sodli Pl >
\ et el (et
a5 k! o=t Sle=l) g

(((1-24((((1/(e"2+1))H3/(e"6+1)+5/(e*10+1)))))))

Input:

1 24[ : 3 & ]
= + +
P L, B |
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Decimal approximation:

-2.04434674005281722195038708747651054613672110426171991099. ..

-2.04434674...
Property:
1 3 5 ,
1- 24[ + + ] is a transcendental number
1+&° 1+ fls 1+e°
Alternate forms:
) 24 7 120
1+e2 1+® 14

72 24(e®-2) 24(-4+36%-2¢* +¢°)

1- + -+ -

Liag®  lTeetag 1-e? 16— P46t

. 24(9-10¢* +11¢* —6ef+6e% -2 +e'?)

[1+{“2}[1—{“2 +{“4}[1—1‘.“2+{“4 —e® + €8

Alternative representation:

1 24[ 1 3 5 ]
- + + =
e R R I T i U
1 3 5
1-24|— . ¢ ——
exp’iz)+1  expbz+1 exp'Pizm+l

Series representations:

1 3 5 24 72 120
1—24[ + + ]:1— - -
skl el e n £ A 8 0. RN
1 24[ ! 3 > ]
- + b =
PP [ T T |
i 24 72 120
B —e 17 Co 116 Co 1410
1+[Lk=ﬂk!} 1*[24;;:::.5} 1+[>_4k=l:|k!j
1 24[ ! 3 > ]
- + =+ =
AL LI L SO
i 120 72 24
P . 1. > 1+
(x: iime x S [Zw =L )2
k=0 k! k=0 k! | k=0
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From which:
((([-(((1-24((A /(e"2+1))H3/(e6+1)+5/(e 10+ D)) 2))M 1 /3+7/10M3

Input:

J-aa( 2 e )
—11 - + + +—
‘ql e+1 £f+1 e%+1 107

Exact result:

7 [24[ 1 3 5 ] 1]2-"3
1':”:”:'+ l+¢ﬂ"2+ E‘+1+.tv1':|

l+e

Decimal approximation:
1.617780531937765532982553597561811166615457653165039341632...

1.617780531937...

Property:
1 3 5 13
+|-1+24 5+ + = 15 a transcendental number
1000 l+e 1+ef l+e
Alternate forms:
7 1
+ i
1000 [ [142) (1-62 +eF ) [1-2 +et -8 4B ]Z-'3
215-230 62 4263 o 144 % 1144 8 40,10 425 12 14
74 1000 .
11+ e 1= 2 4ot 1L e 4t 0 4B | 23
[215-239 e2 4263 e% 144 8 1144 B g0 210 105 12 14

1000

el gt G012 14 v2/3
1000 + ?[ 2 q f ] 10 12 14 ]
-2154239¢° 263 ¢7 4144 ¢ 144 " 440 ¢ - 25 & 4

4_,10,,12 14 \2/3

3
=14£= —¢
IDDD[
215422062 263 ¢V 1144 5 144 08 140,10 55,12 14 ]

Alternative representation:
I

-2l ) o
-11- + + +— =
"ql TS WG | Wy 10°

€ €
|

- e e =
—{1- + + P
\ exp’iz)+1 expbizm+1 expiz)+1 10°
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Series representations:

s 3 Y 52
—-|1- + + +— =

\,,' 41 P41 2041 10°

[

7+1000 [—1+24

(e
= e + + + — =
\,' 41 fil P41 10°

&£ £

7+1000 [—1+24

3
1 N 3 . 5 ]Jz
1y T L0
I ) 1“:3210516 14 E80 o)

1000

(2= 5= =) -2

S + + +—— =
| e+l 41 eP+1 10°

\

((1+504((((1/(e*2+1))-32/(e4-1)+375/(e*6+1))))))

Input:
1+504 L o :
+ = +
E+1 -1 Fi1

Decimal approximation:
62.99946799157348527622354539079353528072991183800603648222. .

62.99946799157...

Property:
1 32 243
1+ 504[ - + ] is a transcendental number
lre? —l+et 1468
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Alternate forms:
_139105+ 1396092 — 17136 ¢" +503 5 + £°

(e—11(l+e)(l +f‘2}[1—£‘2 +¢=4}

504 16 128 122472

:|.+{°‘2 —1 1+¢=6

1+

4032 4032 49392 40824(e° -2)

+ + -
e—1 l+e 1+eé2

Alternative representation:

1 +504 L i 5
T == =+ —
E+1 -1 £Bi1
32 q=
1+504 | — -— - fi
expliz)+1 exp*izm -1 expb@i+l

Series representations:

1 32 2 504 16128 122472
1+504 7,1 A : i =1+ E ok &
e+ € — e +1 w 2% e 4% b
1+zk=ﬂ k! 1+2k=n X 1+Zk=ﬂ X
1+504 L 22 3
+ = + =
el =1 fa

~139105+139609 (552, 2 17136 (7, 2)* +503 (5, 2 )+ (T 2)

[_1 +sz=u k_ll}[l i) _ﬂfﬂ: i}[l“L [Efﬂ ﬁf}[l _[Z:Lu ﬁ}z +[Z:J=u ﬁr]

1 32 3’ @ 1)k
1+504 2 + = |-1-503 2‘—} +
e +1 ~1 €f+1 k!
1)

=0

| —13960 —l}kﬁ 139105 [ 3" SNy
k_ggz‘k!+gz‘k! /

=0 =0

17136

J':[‘f% %

RS
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From which:
((Q7[((1+504((((1/(e"2+1))-32/(eM4-1)+375/(eN6+ 1)) 1/15-(21+3)1/1073

Input:

4 1|:|3

e+l =1 gfixl

1 32 3 1
1\3{2? 1+504 - - + (21 4+ Fye —

Exact result:

5 |I 1 32 243 3

'\'{E 15/ 1 +504 - + - —
\ l+e w-=) d+eld 125

Decimal approximation:
1.618026051338880181711644151664564972335022772493359808954 .

1.61802605133...

Property

1 32 243
-—— % 1..1 3 15{ 1+ 5D4[ i + ] 15 a transcendental number
125 l+e¢ -l+¢ 1+e8

Alternate forms
1;5 [125\F 5I ~139105 + 139609 &% — 17136 &* + 503 % + £° _3]

1+ —ef et

\'{E |—1391G5+1395D9f ~17136* +503 £° + £° 3

"ﬂ (e? —1)(1 +€?)(1 € +£*) 125

|
1 ~139105 + 139609 ¢2 — 17136 ¢* +503 &% + ¢°
_5[125 5.'3 15|| Q + 1306009 ¢ e+ e +e 5

[{“2 - 1][1+|‘.“2}[1—1‘.‘2 +¢=4]

Alternative representation:
I

15 2?[1 504 [ = 2 B ] ok
+ == + = —
\ e+l et-1 841 10°
I
| 1 32 2 21+3
15/ 27 |1 + 504 5 = 2 £ & = 3
\ exp (2)+1 exp @ -1 exp®E+1 10
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Series representations:

1 32 3° 21+3
l‘fi 271 + 504 - 78 ” -

e+l -1 i1 10°
1 32 243
E—3+125%’§15i1+504 - - -+ =
1 N a2 w4 B
14 1+Lk=ﬂ§ _1+Zk=nE 1+Zk=ﬂ§
15/2?[1 st 32 37 ] 21+3
+ T + = =
\q e+l -1 i1 10°
1 1 32 243
E—3+125§/§151+5D4 — - — 4 —
— 3 bl o
\l 1*[2.;::05} _1+{Lk=nﬁ} 1*[2&:1:5}
1 32 3° 21+ 3 1
15 27 1+504[ " 71 J - e | A
\ 1 -1 B4 10° 125
243 32 1
125V3 | 1+504 — — 4 1
= 1+ —2L1 —— -1+—21 - 1+ 1
| [ - 1—_1;£f [ o q—_nf] [ o i—_l.‘f]
\'l k=0 k! k=0 k! k=0 k!
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Observations

Figs.

i

.‘I Quantum
[ Fluctuation
¥

Quantum
Fluctuation

Energy Density

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 ¢ is near region (a), the energy
density will remain nearly constant, p = p, 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 mn a bowl of molasses, slowly creeping down the side of its potential, rather than like
a marble shiding down the mside of a polished bowl. Durng 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 (¢). ending inflation.

A\
\J

Graph of a cubic function with 3
real roots (where the curve crosses
the horizontal axis at y = (). The
case shown has fwo critical points.
Here the function is

[(x) — (x* + 3« — 6x — B)/4.
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The ratio between M, and q

My= 3P —32,
2 :

q:—

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

\ 3(2.17049 - 10%72 - 0.0012
2 ((3v3) (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:

gk

i
2

B2 | =

[_

11;"3
1.7320508075688772035274463415058723660942805253810380628055. .. 1

iizthe imaginary unit

r = 1.73205 (radius), §=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
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+ \1'3]—[— e HE]:!‘JIB—

B2 | =
B3| =
B | =
B | e

— 1.7320508075688772935274463415058723660942805253810380628055. .. «

r=1.73205 01 , @=190°

can be related with:

, 1+i\/§ , 1, i3
u (—u{5_7]+v (—V{E_T]—q

Considering:
1 i3 1 i3
(‘I{E‘TJ*‘I{TTJ-Q

— iV 3 — 1.732050807568877293527446341505872366942805253810380628055. . i

r=1.73205 i1 d=90°

L]

:(—1)[1—£]—(—1){1+£J=q=1.73205zﬁ

2 2 2 2

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.
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From:

https://www.scientificamerican.com/article/mathematics-
ramanujan/?fbclid=IwAR2caRXrn RpOSvJIOxWsVLBcJ6KVad Af hrmDYBNyUSmpSjRs1BDeremA

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:
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
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Note that:

g =1\ (1+ \/E)

Hence
643 = €™V _ 244 276 V2 _
6dgp"" = 4006e™% 4
so that
64(g28 + g72) = ™V — 24 4 4372V 4 ... = 64{(1 + VD)2 + (1 -
Hence
¢™22 _ 9508051.0082 . . . .
Thence:
64g3 " = 4006¢—™VE 4 ...
And
64(g2 + gz = e™VE _ 241 4372 VE ... = 64{(1 + V)12 4 (1

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

v2)"}.

. V/E)iﬁ}

(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 3,5 8 13, 21, 34, 55, 89, 144, 233, 377, 610, 987, 1597, 2584, 4181, 6765, 10946,
17711, 28657, 46368, 75025, 121393, 196418, 317811, 514229, 832040, 1346269, 2178309,
3524578, 5702887, 9227465, 14930352, 24157817, 39088169, 63245986, 102334155...

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

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

The sequence of Lucas numbers is:

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

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

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

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

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

of spiral galaxies'” - golden spirals are one special case of these logarithmic spirals
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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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