On the Ramanujan’s mathematics (Rogers-Ramanujan continued fractions,
Hardy-Ramanujan number and sixth order mock theta functions) applied to

various parameters of Particle Physics: New possible mathematical connections
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Abstract

In this research thesis, we have analyzed and deepened further Ramanujan
expressions (Rogers-Ramanujan continued fractions, Hardy-Ramanujan number and
sixth order mock theta functions) applied to various parameters of Particle Physics.
We have therefore described new possible mathematical connections.
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https://www.britannica.com/biography/Srinivasa-Ramanujan
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Ramanujan's manuscript

The representations of 1729 as the sum of two cubes appear in the bottom right
corner. The equation expressing the near counter examples to Fermat's last theorem
appears further up: o + B> =’ + (-1)".

From Wikipedia

The taxicab number, typically denoted Ta(m) or Taxicab(n), also called
the nth Hardy—Ramanujan number, is defined as the smallest integer that can be

expressed as a sum of two positive integer cubes in n distinct ways. The most famous
taxicab number is 1729 = Ta2) =1 + 12° =9’ + 10’

From:

Ramanujan’s “Lost” Notebook VII: The Sixth Order Mock Theta Functions
GEORGE E. ANDREWS AND DEAN HICKERSON - ADVANCES IN

MATHEMATICS 89, 60-105 (1991)

From:

A (L, 1, —~¢, 5%

2(—1)"g"*" (1 +q)
1 +q2n—l

J

« @ % s T
(—1y(l—q7)

N T
1 9 \LT4q-

o qﬁﬂz—n[]. HQZH)

2i4 1 I"

1 g7+l

I

|



Forj=3 and n =5, we obtain:

((2(-1)*5*%0.5229 * (14+0.5))/((((1+0.579))))+0.5/45%(1-0.5710)*[(1-
0.5)/(1+0.5)+2*(((-1)3*(1-0.572)))/((0.5"4 * (1+0.5"5)(14+0.5"7)))]

Input:
2(-1)° x0.5%° (1 +0.5) 1-0.5 1y (1-0.5%)
oS gy —— a2 [ L
1+0.5 ' "(1+0.5 3.5% {1+0.5%)(1 +0.57)
Result:

-5.577680003577036611760202646743526307781859737300601. .. = 10~°
-5.577689003577...%107

Now, we have that:

A::(ls _lsﬂq_ls qz)
C2=1)"g" " Y1 +¢)
l +q2n—1

S l:_l_zn—l Ve 2(—1)" ]
+4q ( q") jgl( Yaq q(u-l)l(l_l_qzn-l}

Forj=3,9=0.5 and n= 5, we obtain:

((2(-1)5%0.5/29 (140.5))) / (((1+0.529))) + 0.5°45(1-0.5"10)*[-1-2%(~1)"3*0.59-
(2(-1)"5))/((0.5°16%(1+0.5"9)))]

Input:
2(-1° 0.5 (1 +0.5) 2(-1p°
4 0.5% (1-05")[-1-2¢-17x 057 - ————
1+0.5 ' ' 0.516(1+0.5°)

Result:
-1.8626734322709295743614177354174809893734455108642578. .. = 107°

-1.86267343227¢-9



From which:

((((-1/4096* 1/(((((((2(-1)"5*0.5"29 (140.5))) / (((140.579))) + 0.5"45(1-0.5"10)*[-1-
2*(-1)"3*0.529-((2(-1)*5)/((0.5M16*(1+0.5"))D)))))*/2 - 256 + 32 - 1/golden
ratio

Input:
| 1
E-:-115 D.SE"'-"-:1+III.51 45 | 100 3 0 20130
0.5% (1-0.519)|-1-2(-130.5% -

140,57 ’ : ) : 0518 (14057} | 1

\‘ - -256+32 - -
4096 &
# iz the golden ratio

Result:
137.41788093506552802468355270221648530402067240862282851824...
137.417889...

This result is very near to the inverse of fine-structure constant 137,035

And.

L/(((((((-1/4096* 1 /(((((((2(-1)"5*0.5"29 (1+0.5))) / (((1+0.5"9))) + 0.5"45(1-
0.570)*[-1-2*(-1)"3*0.59-((2(-1)*5))/((0.5"16*(1+0.5"))N D))" 1/2 - 256 + 32
- 1/golden ratio)))

Input:
1
1
2(=11°:0.5%° (140.5) . 545 (3 g 510}[_1 _3(1)3 0,59 . — 210

,‘i ) 14057 ' ' ' 0.518 (14057 | _ 956432 _ 1

4006 4

# iz the golden ratio

Result:
0.00727707...
0.0072707...

This result is very near to the fine-structure constant
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We have also:

27*1/2%((((-1/4096* 1/(((2(-1)15%0.5729 (1+0.5))) / (((1+0.529))) + 0.545(1 -
0.570)*((-1-2%(-1)3%0.529-((2(-1)5))/((0.5° 16*(1+0.5°9)))))) /2 - (233+1.618)
+0.6556795424)))

Where 0.6556795424 is the following Rogers-Ramanujan continued fraction:

‘ /%erfc[g ] ~ 0.6556795424

27%1/2%((((-1/4096* 1 /(((2(-1)15*0.5729 (1+0.5))) / (((1+0.529))) + 0.5°45(1 -
0.570)*((-1-2%(-1)23*0.529-((2(-1)*5))/((0.5° 16*(1+0.529))))) /2 - (233+1.618)
+ ((sqrt((e*Pi)/2))erfe(sqrt2/2)))))

Input:
1
2(-11°0.5% (140.5) 5 545 (1 510)(_1 513059 . 24=1P
- 140.57 ' 0,518 (140,57} |
2|\ 4096

[r— 3

v2

|
(233 +1.618) + "f % erfc[T]

erfeix) is the complementary error function

Result:
1728.99...

1728.99...

This result is very near to the mass of candidate glueball fy(1710) 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—
6



Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number
1729 (taxicab number)

Now, we have:

2q3n[n+l}ﬂ{1+gn+l)(1_qzn+2)
(1—g)1—g?)
n (1Y (1—g¥*Y)
/=0 ¢ 1+ N1+ g%y

A;r(qzr _11 {}: ‘?) =

Forj=3,9=0.5 and n= 5, we obtain:

((2%0.5M(15(5+1)/2)*(14+0.5°6)(1-0.5 12)))/A((1-0.5)(1-0.572))) * ((((-1)*3*(1-
0.5"7)))/ ((((0.5°12(140.573)(1+0.5"4))))

Input:

2% 0.51954102 (1 4 0.58) (1 - 0.5%3) (-17 (1-0.57)
(1-0.5)(1-0.5% 0.5 (1+0.5%)(1+05%)

Result:

-5.232973096241824118895273582608092064950980392156862... x 10~'°
-5.23297309624e-10

From these three results, we obtain:

[-(1/-5.5776890035¢e-9 * 1/-1.8626734322e-9 * 1/-5.2329730962e-10 )]*1/8 - 55

Input interpretation:
I

1 1 1
- - IS ) -ss
\ ' 55776890035 10° | 1.8626734322 - 10°/\ 5.2329730962 - 10~¢

Result:
1864.0335183...

1864.0335183... result practically equal to the rest mass of D meson 1864.84



[-(-5.5776890035¢-9 / -1.8626734322¢-9 /-5.2329730962¢-10 )]"1/3 -55-
5+1/golden ratio

Input interpretation:

_5.5776800035 107 i
B ]
d]e -1.8626734322 10 L5 54—
\ 5.2329730962 - 10°1° ]
#is the golden ratio

Result:
1720,2583868...
1729.2583868...

This result is very near to the mass of candidate glueball fy(1710) 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)

10727((N(1/2 - e/2) sqrt(-cos(e )))) [-( -5.5776890035¢-9 * -1.8626734322¢-9 * -
5.2329730962¢-10 )]

Input interpretation:
10%7 [}Tl"lz_:"'lz y —cosie m ]

(~(~5.5776890035 - 1077 (-1.8626734322 - 10™7)(-5.2329730962 - 10717%)))

Result:
1.618107081806218493746181384120341660873649654758621931378...

1.618107081806... result that is a very good approximation to the value of the golden
ratio 1,618033988749...



And:

[-(-5.5776890035¢e-9 * -1.8626734322e-9 * -5.2329730962¢-10 )]|*1/4096

Input interpretation:

|
4”-".2;'—[—5.5??6890035 1077 {-1.8626734322 - 107°)(-5.2329730962 - 1077))

Result:
0.08534366640817...

0.98534366640817... result very near to the value of the following Rogers-
Ramanujan continued fraction:

e_% e ™
JE =1- e’”"g =~ (0.9991104684
-p+1 1+—e_3”‘/§
1+ 45 -1 I+
e—47r\/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

27*sqrt(((log base 0.98534366640817[-( -5.5776890035¢-9 * -1.8626734322¢-9 * -
5.2329730962¢-10 )])))+1

Input interpretation:
2?"ﬁ,l'll1050.';‘853436664081?[_[_5'5??68';':”335 1077
(-1.8626734322 - 107°)(-5.2329730962 - 1077} + 1

logpixiis the base-b logarithm

Result:
1729.00000000...

1729



This result is very near to the mass of candidate glueball fy(1710) 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)

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”.

2sqrt(((log base 0.98534366640817[-( -5.5776890035¢-9 * -1.8626734322¢-9 * -
5.2329730962¢-10 )])))+8+golden ratio

Input interpretation:
2 ‘j1930.'?—'853436664081?[_[_5'5??689D035 B
(-1.8626734322 - 107°)(-5.2329730962 - 107 %))} + 8 + ¢

logpixiis the base-b logarithm

#is the golden ratio

Result:
137.618033989...

137.618033989...

This result is very near to the inverse of fine-structure constant 137,035

2sqrt(((log base 0.98534366640817[-( -5.5776890035¢-9 * -1.8626734322¢-9 * -
5.2329730962¢-10 )])))+11+1/golden ratio

Input interpretation:
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2 \/1030.9853436664081?[‘[‘5-5??'589'3035 1077
1
(-1.8626734322 - 1077)(-5.2329730962 - 107"))) + 11 + ;

loggixis the base= b logarithm

# iz the golden ratio

Result:
139.6180330980. .

139.618033989... result practically equal to the rest mass of Pion meson 139.57
MeV

2sqrt(((log base 0.98534366640817[-( -5.5776890035¢-9 * -1.8626734322e-9 * -
5.2329730962¢-10 )])))-Pi+1/golden ratio

Input interpretation:
2 51030.9853436664081?[_[_5'5??58';':”:'35 107
1

(-1.8626734322 - 1077} (-5.2329730962 m'mm-m;

loggixiis the base=b logarithm

# iz the golden ratio

Result:

125.476441335...

125.476441335... result 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

Now, we have that: (page 86)

r(Gr+1) (r+1)6r+4) _ _(2r+3)3r+2)

q
or +4

q q
b =1+2 -2

q q
=1 +2 . y
r§! 1 qr | q2r g 1 | q3r+2

F{6r+1) (r+ 1)(6r+4)
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Forq=0.5 and r=1, we obtain:

142%((0.5N(6+1)))/((1-0.5+0.5%2)) — 2 * ((0.57(2*10))) / ((1+0.5°(3+2)))

Input:
D.S G+1 |:|.52 10
153 e
1-0.5 +0.5° 1 +0.5%+2
Result:

1.020831483783143939393939393939393939393939393939393939393 ..
1.0208314837...

Repeating decimal:
1.0208314837831439 (period 2)

[L/(((142*%((0.5M(6+1))))/((1-0.5+0.5/2)) — 2 * ((0.57(2%10))) /
(1+0.5°3+2))))] /24

Input:
1
\\ L 1-0.5 40,52 ) 140,53+2
Result:
0.99914131...

0.99914131... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_ﬁ e ™V
\/§ =1- R =~ 0.9991104684
-@p+1 1+—e‘3”‘5
143 4054\/5_3 -1 145
e—47r\/§
1+
I+...

and to the dilaton value 0.989117352243 = ¢

12



5log base 0.99914 13 1[1/(((1+2*((0.5"((6+1))))/((1-0.5+0.5"2)) — 2 * ((0.5(2*10))) /
((1+0.57(3+2))))))]+5+1/golden ratio

Input interpretation:

1 1

Slo S
g0.00014131 e 0.55+1 9 05210 I +¢,

1-0.5 40,52 140,53+2

logpixiis the base-b logarithm

# iz the golden ratio

Result:
125.618...

125.618... result 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

Alternative representation:

1
; i ; 3 lng[“ 2057 2.0520 ]
2 5
5 1o O 054057 1405
En..o_n_uml[ 2 |:|.5'5‘+11 i 0.533 i':' ]+ " & " & 3 log(0.999141)
1-0.540.5¢ 140,57+
Series representations:
s (-1 (-0.0204064
1 1 | Slpreeese
5 ].Dgn_ppp141 a1 710 +5+-=5+-- L
14 205 2 n.s;ﬂ & & logi0.999141)
1-0.5 40,52 140,53 +2
1 1 1
> 080 som141 J.gaxoaf*l  gypsixil +5+;:
T 1054052 140.5%+2

1 —
5+ ; -5820.32 log(0.979594) - 5 log(0.979594) :)_‘ (-0.00085869)" Gik)
k=0

13



5log base 0.9991413 1[ 1/(((1+2*((0.5/((6+1)))/((1-0.5+0.5°2)) — 2 * ((0.5°(2*10))) /
((140.5°(3+2))))))]+18+golden ratio

Input interpretation:

1
1-0.540,52 140,53+2

5 logn ooo141m1 +18 +¢

1+2

logpixiis the base-b logarithm

# iz the golden ratio

Result:
139.618...

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

Alternative representation:

1
. Blog W 0.5?1_2 0.535':']
S5 LR 054052 1405
ED.PPF‘HI[ 2 0584 3 052 10 ]+ i L log(0.999141)
1-0.5+40.52 140.53+2

Series representations:

o (=115 (-0.0204064 ¢
5 Zk:l I

log(0.999141)

1

o 05541 3 052710
1-0.540.52 140,53+2

5103-::.999141[ ]+ 18 +¢ =18 +¢-

14



1

5 logo.ooonan 2.058+  g.p52-10 tl8 T
1-0.540.52 140,53+2
18 +¢ —5820.32 log(0.979594) - 5 log(0.979594) L (-0.00085869)" Gik)

k=0

Slog base 0.99914 13 1[1/(((1+2*((0.5°((6+1))))/((1-0.5+0.572)) — 2 * ((0.57(2*10))) /
((1+0.57(3+2))))))]+18-1/golden ratio

Input interpretation:

1

Slo The
go.00014131 T 0.55+1 3 o 5210 r &

1-0.5 40,52 140,53+2

loggixiis the base=b logarithm

# iz the golden ratio

Result:
137.382...

137.382...

This result is very near to the inverse of fine-structure constant 137,035

Alternative representation:

1
] lag[“ 2 05° 2 050 ]
054052 14057

log(0.999141)

1 1 1
5 logg 000141 +18 - ; =18 - ; +

1-0.5 40,52 140,53+2

Series representations:

15



£ g —10¢ (—0.02040 64
51 : T e, Bl Ty
o R e
Shesms 5 LT L o & P log(0.999141)
1-0.540.52 140.53+2
1 1
51050_99_:-141[ o 05641 3 ps2 10 ]+ 18 - ; i
1-0.540.52  140.5%+2 -
l o
18 - — - 5820.32 log(0.979594) - 5 log(0.979594) >’ (~0.00085869)" Gik)
¢
k=0

{ 1+ 1 i 141 . j
| " 1 . T L T
tor | Cr(0) 0 anda Gk X
| ! [} ¥ |
1

1/(((5log base 0.99914 13 1[1/(((1+2*((0.5°((6+1))))/((1-0.5+0.5/2)) — 2 *
((0.5°(2*10))) / (1+0.5°(3+2))))))]+18-1/golden ratio)))

Input interpretation:
1

1 1
5 logg coora1m1 Bl 1o |+18- 2
0.5 0.5 a4

142 -2 Tz

1-0.5 40 5= 140,54+

loggix)is the base- b logarithm

# iz the golden ratio

Result:
0.007278096. .

0.00727896...

This result is very near to the fine-structure constant

Alternative representation:

1 1
1 1 1
Slo +18-= Slog
80.999141 AxB AL ayp 2 XIN é 1, 2x0.57 20,520
1-0.540.52 1405342 18-1, 054052 14055
# logl0.999141)

16



Series representations:

1 1
SZW (-1 (-0.0204064
5 logp eoo141 & 11 710 |+ 18- z 18- 1 - = 3
14 2x0.5 * _2xp5*< d a o g0 290141)
1-0540.52 1405342

1

1+ -

1 1

5lo +18- -

Bo.eeo141 2 pebtl g3 pg2 10 &
1-0.5405% 1405342

—[[D.E qﬂ}f [D.E +¢ (3.6 +1164.06 log(0.979594)) +

$10g(0.979594) 3" (~0.00085869)" Gik)
k=0

27%(((1/2*5log base 0.9991413 1[ 1/(((1+2*((0.57(6+1))))/((1-0.54+0.5/2)) — 2 *
((0.57(2%10))) / (1+0.5°(3+2))))]+4)))+1

Input interpretation:

1

1-0.540.52 140,53+2

+41+1

1
27 - 5 1030.99914131[

1+2
loggixiis the base=b logarithm

Result:
1729.00...

1729

This result is very near to the mass of candidate glueball fy(1710) 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 representation:
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5 1
27| - ID 4 1=
[2 Eu..c@-;'141[l+ 2 0.5’5”11 I 0.533 i':' ]+ ]+
1-0.540.5% 140,57+

5 lcg[ L

14 2x057 _2x0.5%0
1+27|a 054052 14055
210g(0.999141)

Series representations:

5 1
27| = lo 41+1=
[2 Eu.m141[l+ 2.0584  g2.p52+10 ]+ ]+

1-0.5 40,52 140.5°+2
135 35 *.—1_1*‘1-0.22040643*‘
210g(0.999141)

109 -

5 1
2?[5 ].Dgu_pggl_q_l : 5 0.564‘1 ) 5 |:|_5E 10 ]'I"q' +1 =
1-0.540,52 140,53+2 .
109. - 78574.4 log(0.979594) - 67.5 log(0.979594) L [—D.DDDESE&Q}k Gik)

k=0

Now, we have that:

Forr=2

3r[r+1}.-"2(1 _q3r+ qﬁr)
1+q9r

o.alf’('?)“*' Ji z—z 4

3r{r +1)/2 Ir(r+ 3)/2 Irir+5)2

" a
_; 1+q9r ; l_l_qBr z 1+q‘}r'

(0.529) / (140.5718) — (0.5215) / (140.518) + (0.5°21) / (1+0.5718)

Input:
0.5 0.51% 0.5!

= +
1+05%¥ 1+05'"¥® 1405

18



Result:
0.001923076923076923076923076923076923076923076923075923076...

0.00192307692...

(((((0.579) / (1+0.5218) — (0.5715) / (1+0.5218) + (0.5/21) / (140.518)))))*1/512

Input:

|
ml 0.5 0.51° 0.5%1
= = +
Y1+05% 1+05"¥ 14058

Result:
0.98785978. ..

0.98785978... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% eV
\/g =1- e_z”‘/g = (0.9991104684
143 (/)54\/5_3—1 145
e—47z\/§
1+
I+...

and to the dilaton value 0.989117352243 = ¢

1/41og base 0.98785978(((((0.5%9) / (1+0.5"18) — (0.5/15) / (1+0.5718) + (0.5°21) /
(140.518)))))-Pi+1/golden ratio

Input interpretation:

1 0.5° 0.5%% 0.5°! 1

—10 7 7 - - L
g4 ORIl R U 1a0s) Tt 8

loggixiis the base=b logarithm

19



# iz the golden ratio

Result:
125.476...

125.476... result 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

Alternative representation:

1 : 0.5 0.5%° 0.5%1 1
o ‘QBoosTas = + =l
4 SO 0518 1,05 1405 ¢
0.57 0,515 0.521
1 Gg[lm.sls T lwsis 1+D.518-'
—T+ —+
& 4 log(0.98786)
Series representations:
1 0.5° 0.5 0.521 | Flid E0, Caonnin;
— logg os7ss = + —-T+—-—=——"- .
4 1+05" 1+05" 1405 ¢ ¢ 41ogi0.98786)
1 1 0.5 0.51° 0.5%1 ] 1
— logg os7ss - - -+ - =
4 S0l 0518 1,05 1405 ¢
1 1 1\.I_|
= 7 —20.4677 log(0.00192308) - - log(0.00192308) ¥ (-0.0121402)° Gik)
4
. k=0
Note that:

1/41og base 0.98785978(((((0.5%9) / (1+0.5"18) — (0.5/15) / (1+0.5718) + (0.5°21) /
(14+0.5718)))))-Pi+1/x = 125.4763890892

Input interpretation:

1 0.5 0.51° 0.5%1 1
3 logg ogresors = —r+ - = 125.4763890892

+
1+05% 1+05% 1+05'® x

loggixiis the base=b logarithm

Result:
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1
124.858 + - = 125.4763890892

X
Plot:
128 | ;
127 | \
126 | H""‘-H..__\_\_\_____
125
— 124
\ i | ]
- — 124858 4 -
IHII. IE'E! — 17EIRANREG2
1.5 1.0 0.5 . 0.5 1.0 1.5 20 Le5.aresganess

Alternate form assuming x is real:
1.61803

X

Alternate form:
124.858 (x + 0.00800908)

X

= 125.4763890892
Alternate form assuming x is positive:
x = 1.61803 (for

Solution:
x = 1.61803

1.61803 result that is equal to the value of the golden ratio 1,618033988749...

Now:

1/4log base 0.98785978(((((0.5"9) / (1+0.5*18) — (0.5*15) / (1+0.5”18) + (0.5721) /
(1+0.5718)))))+11+1/golden ratio

Input interpretation:

1 0.5 0.51° 0.5%1

a logg esrasers 1+05% 14058 ¥ 1+05' ‘

1+ -

loggixiis the base=b logarithm

# iz the golden ratio
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Result:
139.618...

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

Alternative representation:

1 1 0.5° 0.5 0.5°1 ; 1
i Dg D8TRA = + + + - =
4 SO%T01 05 14+05% 14058 é
0.5% 0.515 0,521
11 + E 4 Dg[lm.ﬁlS T lws5® " 1+|:|_51SJII
& 4 log(0.98786)
Series representations:
1 : 0.5 0.51° 0.5%1 ] - 1
1= Gg DRTRA = e -+ + — =
4 0901 .05 1405'% 14058 ¢
e 1-1f%-0.008077
1 L — ¢
11+ - -
¢ 4 log(0.98786)
1 1 0.5 .59 0.5°1 ] - 1
i Gg DETRA = + + + — =
4 SUTTOly L0518 71,0518 14058 ¢

1 1 ]
LR 20.4677 10g(0.00192308) - - log(0.00192308) > (-0.0121402 Gik)
k=0

This is the Ramanujan fundamental formula for obtain a beautiful and highly precise
golden ratio:

; 1 B 11 x 5e(-V5n)" B 55 x 5e(-V5%)°
%(—1 +v5)" +5e(-V5)° 2 (%(—1 +V5) + Se(-‘@”)s) 2 (% (-1+v5) + Se(-\/gﬂ)s)
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1(((1/32(-1+sqrt(5)) 5+5* (e ((-sqrt(5)*Pi))*3)))

Input:
1

1 =5 (-¥F )
= [-1+¥5}) +5¢ y
33 ;

Exact result:
1

— = 5
& (VB 1P« 5e YA

Decimal approximation:
11.09016994374947424102293417182810058860154589902881431067 ...
11.09016994374947424102293417182819058860154589902881431067

(11*5%(e™((-sqrt(5)*P1))"*5))) / (((2*((1/32(-1+sqrt(5))"5+5*(e"((-sqrt(5)*P1))"5)))

Input:

2 [—1 (-1+VEP 456777 ]
= .

Exact result:
55 F—25 W5 :r5

2(L (V5 -1f 4557
=1 _

Decimal approximation:
9.99200225070718723070536304129457122742436976265255... x 1077428

9.99290225070718723070536304129457122742436976265255 x 10"-7428

(Ssqrt(5)*5*(e™((-sqrt(5)*P1))*5))) / (2*((1/32(-1+sqrt(5))"5+5*(e"((-
sqrt(5)*Pi))"5)))

Input:

Va3 m|

5v5 «5e'

2 [—1 (~1+V5P +5¢ Y77 ]
= .

Exact result:
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25 45 ¢ 25V5 a°

2(L (V5 -1f 4557

Decimal approximation:
1.01567312386781438874777576205646017808823520008784 . = 107 7#7

1.01567312386781438874777576295646917898823529098784 x 107-7427

Input interpretation:

1 5 Y
(B Ve o5
0,00200225070718723070536304129457122742436076265255
7428 -
1.015673123B06781438B74777576205646017808823520008784
107427

]]’“[1;5}

Result:
1.618033088740804848204586834365638117720309179805762862135. ..
Or:

((CCLA(CL/32(-T+sqrt(5))"5+5%(e"((-sqrt(5) *P1))*5)))-(-
1.6382898797095665677239458827012056245798314722584 x 10°-7429)))"1/5

Input interpretation:

1

. = |5
3 [ 2 JE 3 ERY 1.6382808 707005 66567723045882 70 12056245 798314722584
1"1- E[‘:L* 5/ +5e o i 107429

Result:
1.618033988740804848204586834365638117720300179805762862135...

The result, thence, 1s:
1.6180339887498948482045868343656381177203091798057628

This is a wonderful golden ratio, fundamental constant of various fields of
mathematics and physics

Translating the formula from the cosmological point of view, the two infinitesimal
values with exponents -7427 and -7428 could represent the slightest ripples of the so-

called supersymmetric vacuum which, therefore, like any vacuum, is not really
24



"empty". The golden ratio represents then the very first symmetry break, even before
the Big Bang, from which it emerged and was formalized the infinite-dimensional
Hilbert space that is of a fractal nature, as is the golden ratio whose value is also a
Hausdorff dimension. So ¢ represents the thought-information that becomes a
creative act and from which the formal phase begins with the infinite representations
of the absolute reality that corresponds to the two infinitesimal values mentioned
above.

Now, we have that:

1/4log base 0.98785978(((((0.5"9) / (1+0.5*18) — (0.515) / (1+0.5*18) + (0.5721) /
(1+0.5718)))))+11-golden ratio

Input interpretation:

1 0.57 0.5%° 0,571

3 1080 es7sso7s 1:05% 1:05" "1s05%) ¢

logpixiis the base-b logarithm

# iz the golden ratio

Result:
137.382...

137.382...

This result is very near to the inverse of fine-structure constant 137,035

Alternative representation:

1 : 0.5 0.5%° 0.5%1 -
s _ 4
4 0B8RS\ 1 cis T 051 1.05% ) ¢
0,57 o510 0521
lng[lm.sls T T0slE  1gsl8

11
£ 410g(0.98786)

Series representations:
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-1 (—0.c0s077f

Ly 0.5° 0.5'5 0.5 Y g, T k

- lo - _ = - -

4 CBoSsTS8l 1T T L0518 14050 ) ¢ T T 410g(0.98786)
1 1 0.5° 0.5 0.5°1 11-4

— 1o . -+ =+ —_ =

4 EooeTes 1+05® 1+05% 1+05!%

[l
11 - ¢ - 20.4677 log(0.00192308) - 0.25 log(0.00192308) " (-0.0121402)" Gik)
k=0

1/((((1/4log base 0.98785978(((((0.5"9) / (1+0.5"18) — (0.5*15) / (1+0.5"18) +
(0.5721) / (1+0.5718)))))+11-golden ratio))))

Input interpretation:

1
:i lﬂgu_ps.’rssp?s[lf;:m = IT;SS + 1?;:18 }*11“3’
logy(x) is the base- b logarithm
#is the golden ratio
Result:
0.00727898._ .
0.00727898...

This result is very near to the fine-structure constant

Alternative representation:

1 1
— [ B e B SE SEY Je11=¢ a2 __.ngls ool
4 OO0OBTRELy 5 sTE 10518 T 140518 11— g+ 140518 1405618 140518
4log(D O8TEE)

Series representations:
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1 1

9 15 21 =
iy [ 5 0.5 0.5 (=1 (-0.998077
2 lo - - +11-¢ b
4 OBo.o87S6\ 1 T8 7,0 518 1+|:|.51Sj 11 — ¢ — k=l k
4log(0 987EE)
1
9 15 21 =
1 [ 0.5 0.5 0.5
= lo - + +11-
4 OBoos7s| Ty 5T ~ 9518 1+|:|.51Sj ¢

-[1},.-3 [- 11 + 6 + 20.4677 log(0.00192308) +

0.25 10g(0.00192308) 3" (-0.0121402)" Gik)
k=0

Now, we have that:

(_ l )r qr[3r+4}

Gr <4 1

Jie0(q) =3, i

]r q[r+l){3r + 1)

-1
Tl =T !

1_q6r+3 3
(4.11 - 4.12)

Forq=0.5 and r=2

(-1)°2 0.5/(2(3%2+4)))) / ((1-0.57(6*2+1)))

Input:

[_1}2 |:|.52|:3 241

1 - |:|_56 241

Result:
0,5379074594066658527652301306311805640336955104725018... = 1077

9.537907459...%107’

(12 0.57(2+1)(3*2+1)))) / (1-0.5M(6*2+3)))
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Input:

(— 1}2 CI-S':2+1:I':3 241)

1 - I:I__SB 2"‘3

Result:
4,7685171056245612064262825403607287820062868120520554 .. = 1077

4.7685171056...*%107

We have:

(((((-1)"2 0.5%(2(3%2+4)))) / ((1-0.5%(6*2+1)))))) *1/ (((((-1)"2
0.5M(2+1)(3*2+1)))) / ((1-0.57(6%2+3))))))

Input:
(1) %0.52 94 1
1 — 0_56 241 (-1 xp.5(2+1){3:2+1)
1_0_56 243
Result:

2.0001831278232206079843730924185081186668294460953973873763...
2.00018312782... =2 result practically equal to the graviton spin

2.00018312782 = 2

With a difference of 0.00018312782

Or:

(((((-1)"2 0.5M(2+1)(3*2+1)))) / ((1-0.57(6*2+3)))))) * 1/ ((((((-1)"2
0.5M2(3*2+4)))) / ((1-0.5%(6*2+1))))))

Input:
f 1}2 D_5{2+1]{3 241) 1
1— D.SE‘ 243 .:_1]2 0_52'13 244)
10, 50%24]
Result:

0.400054222235786004211554307687612537003602730646595660267 ...
0.4999542222 =~ (0.5 =1/2 result practically equal to the electron spin

0.4999542222 < 0.5
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With a difference of -0.0000457778

We have also:

2X[(((((-1)"2 0.5%(2(3*2+4)))) / ((1-0.57(6*2+1)))))) * 1/ (((((-D"2
0.5M(2+1)(3*2+1)))) / ((1-0.57(6*2+3))))]"6 - Pi + 1/golden ratio

Input:
5]

5 (—1)% % 0.52 @2+ . ;

LR (=132 «p 5124103 241) o ;

1-0,5072+43
#is the golden ratio

Result:
125.547...

125.547... result 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

Alternative representations:
6 6
[_1}2 0.52':3 244) 1 1 [ D.EZD ]
2 -+ =-a+-———— + 2| —
(<12 051241003 %2410} (19 58 % 241 i 2 cos(2167) (1-0.517)0.5%1
1-0.51%

1-0. 559 243

2 = 1}2 D_52{3 244 1
—T+ =
l:,:_]_]ED_E-:EHHE E+1]'|,:1_D_5l5 E+1:| i

[i]
1 0.5%°
~180° 4 - 2

+
2 cos(2167) {1-0.513)0.521

1-0.515

& &
(~17 0.52¢ 244 1 1 [ 0.520 ]
+2| —

2 — - 2 —T+— =-T+
|:.:_1:|- |:|_5':-_+] 13 ._+1]]|:1_|:|_5|5 241 :I ‘p 2 CDS[‘%}

Series representations:
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s 1}2 0.5213 244

{{_1]20_512+1]13 E+1:"||:1_|:|_5|5 E+1:|

1-0. 559 243

= 1}2 D.SE.:B 244

{{_1]20_512+1]13 E+1]'||:1_|:|_5|5 E+1:|

i 1}2 D.SZ {3 244)

{1_1]20_5-{E+1HE E+1:I'|I:1_,:|_5l5 E+1:I

1-0 55 <243

Integral representations:

= 1}2 0.52':3 244
2

{1_1]20.5-:E+1H3 E+1]'|,:1_,:,.56 E+1:I

1-n.589 243

(— 1}2 0.5213 2+4)
2

{1_1]20_51E+1]13 E+1]'|,:1_D_56 E+1:I

(— 1}2 0.5213 244
2

{1_1]20_51E+1]13 E+1]'|,:1_D_5l5 E+1:I

1 1 LIS
—a+—- =128.07 + - -4 12k
o i g

1 1 @ gt
-7+ — =130.07+--2
o o o

(%)

1 1 &2 2%-6+50k
—;r+—=128.ﬂ?+—-2‘¥
I & e [BkJ

k
1 1 w1
—;r+—:128.CIT+——EJ dt
¢ & o 1+t2

1 1 "1
2 g =128.D?+——4J v1-£ 4t
@ 0

&

oo SITL(E)
dt

1 1
-+ — =128.C|'?+——Ej
¢ o o £

2F[((((((-1)*2 0.5%(2(3*2+4)))) / ((1-0.57(6*2+1)))))) * 1/ ((((((-D"2
0.5M(2+1)(3*2+1)))) / ((1-0.57(6*2+3))))]'6 +11 + 1/golden ratio

Input:
[&]
(1) (.52 1 - 1
0.56 241 -112 <0512 +10(3-241) i = ;

# iz the golden ratio
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Result:
139.688...

139.688... result practically equal to the rest mass of Pion meson 139.57 MeV
Alternative representations:

6
2 g =2 e i |2 O
(-1 051241003 x241))(7_p 56 %241 ¢ (1-0.51%)0.52! 2sin(54°)
1,58 %343 1-0.518
6 6
2 il S gl B2
(<17 051241003 x241))(7_p 56 % 241) & 2 cos(2167) (1-0.51%)0.521
1-g;50 %24 1-0.51%
3
(172 0.523 2+ 1 0.520 1
? (12 05124103 =240} {1 g 56 % 241) Sl b e (1-0.513)0.52! T 25in(666°)
10,58 243 1-0.515

Now, we have:

27TFIC(-1)"2 0.57(2(3%2+4)))) / ((1-0.57(6*2+1)))))) *1/ ((((-1)"2
0.5N(2+1)(3*2+1)))) / ((1-0.5°(6*2+3)))))]"6

Input:
&
1yt %503
27
) B D.SE‘ 2+1 (=132 -0 5(2+1)(32241)
1-p.56%243
Result:

1728.949551974089685015092705806320160672476410429782789246...

1728.9495519...

This result is very near to the mass of candidate glueball fy(1710) 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)
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We have that:

r { “r {r+ 1 W3r+232
"Ilé(g z + T Ay Z Ir+2 : {329}
—4q
(—l] |.;J.I[r+lfl[-'ir+21»,*2 q{1r+3]{3r+2} q{r+l}(6r+1) _
L fomer — o et (o (@8)

1 qir{r*'rl]ﬂ{l __qa.- +qﬁ")
ju.s’i’(ﬂ"‘i-’rf.z'_'z 1+

Ir(r+1)72 Irir+3)2 3rir+5)/2

q q q
= E E . (3.34
Z 1 + qgr l + qgr ‘}r { }

L r

s0 (3.34) equals

Ir{r+ 1)/2 Irfrr 3)2
25, £ = A (3.35)

r 147 L TE 7

For r =2, we obtain from (3.29):

2%((0.5°2))/(1+0.5°6)) — 2*((((-1)*2 0.5((2+1)(3*2+2)/2))N/(((1-0.57(3%2+2)))

Input:
0.52 (—172 » 0.52+D11/2(3:2+20
2 23
1+ |:|56 1 |:|53 242
Result:
0.491817406220260035143288084464555052790346007003060817406_ ..
0.491817496...

Repeating decimal:
0.491817496229260935143288084464555052790346907993966

(period 48)

For (3.33), we obtain:
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((0.5M(((2*243)(3*2+2))))/(1-0.5N(6*2+4)))+((0.5°((2+1)(6*2+ D)))/((1-
0.5/(6%2+1))))

Input:

D_S-:z 243){2=242) D_5c2+1y16 241)

1 ni |:|_56 2+4 = 1 iz |:|-56 2"‘1

Result:
1.8191975072505756631781763868881671004082611542560844 . « 10712

1.8191975972... %107

For (3.35)

so (3.34) equals

Ir{r+ 1313 Ielp+3)2

g q
2y 5L i (335)

r r

We obtain:

2% 0.5°N(6(2+1)/2)) / (1+0.5°18) — 0.5°((6(2+3)/2)) / (1+0.5°18)

Input:
0-56 2412 |:|_56 (243)2
2 i
1+0.5!8 1+0.5!®
Result:
0.003875717637185527093783974517919472047912414884891949112...
0.00387571763718...

Thence, we have:

(0.49181749622926093514328 * 1/ 1.819197597259575663178176386 x 10"-12 *
1/ 0.003875717637185527093783974)

Input interpretation:

0.49181749622926093514328
1 1

1.819197597259575663178176386 - 1071%  0.003875717637185527093783974
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Result:
6.0754458475575008840088616472080057626363084238838514. .. = 1013

6.9754458475...*%10"

(((0.49181749622926093514328 * 1/ 1.819197597259575663178176386 x 10"-12
*1/ 0.003875717637185527093783974)))*1/4 -123

Input interpretation:

1
ﬁl49181?49522926D93514328

1.819197597259575663178176386 10712
]" (1;/4)-123

0.003875717637185527093783974

Result:
2766.96772679738613560070. .

2766.96772679... result very near to the rest mass of charmed Omega baryon 2765.9

3(((0.491817496229 * 1/ 1.819197597259 x 10*-12 * 1/ 0.003875717637)))"1/5-
29-golden ratio”3+1

Input interpretation:
|

3 ':Jll 0.491817496229

1

S R |
1.819197597259  10-12 0.003875717637

# iz the golden ratio

Result:
1729.0733163...

1729.0733163...

This result is very near to the mass of candidate glueball fy(1710) 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)
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Now, we have that:

Turning to 4 and u, we have, by Egs. (2.23) and (2.24),

rs+ {"""5_;" 4}"2} —1

2,.M9)= ) selr)(—=1)gq (4.13)
sgir) =sg{s)
r=simod 2)
and
2 mlg)= T sg(=1yg T, (4.14)
Sgir) = sgls)
r=s(mod 2)
Jod(g)=Y (=1)y'g»=+2 ¥ (~1)g~* (223)
n=0 j=—n
211.4”[‘}'}:2(_l)nq"(3"+lF1 E {_1}jq_'ﬂ {224}
" _Ip'- —

Forj=3 and n=35, we obtain from (2.23):

-1)P5 * (0.5M(15(5+1)12))) * (-1)73 0.57((-3)"2)

Input:
(—1)° 0.5+ NZ 13 D.S“"B’E

Result:
5.5511151231257827021181583404541015625 = 10717

5.5511151231...*10"

and from (2.24)
D5 *(0.5MN(5(15+1)/2))) * (-1)"3 0.5M((-3)"2)
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Input:
(= 115 D.SE {15+1y2 [— 113 I:I.S':—B'IE

Result:
1.7763568304002504646778106689453125 = 10°1°

1.7763568394... %107

From the ratio between the two results, we obtain:

(5.5511151231257827021181583404541015625 x 10*-17/
1.7763568394002504646778106689453125 x 107-15)

Input interpretation:
5.5511151231257827021181583404541015625 - 10°17

1.7763568394002504646778106689453125 - 10°1°

Result:
0.03125

0.03125=1/32

From which:

((4*1/(5.5511151231257827021181583404541015625 x 107-17 *1 /
1.7763568394002504646778106689453125 x 107-15)))-Pi+1/golden ratio

Input interpretation:
4 l!,-"l[5.551115123125?82?021181533404541[)15525 10~

1 ] 1
-+ =
1.7763568394002504646778106689453125 - 10717 1]

# iz the golden ratio

Result:
125.47644133516010160974194345108614 ...

125.47644133516... result 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
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and:

((4*1/(5.5511151231257827021181583404541015625 x 10"-17 *1/
1.7763568394002504646778106689453125 x 107-15)))+11+1/golden ratio

Input interpretation:
4 lf,-f[5.551115123125?82?021181583404541015625 1077
1
1.7763568394002504646778106689453125 - 107'*

1
+11+ -
fir]

# iz the golden ratio

Result:
139.61803308874080484820458683436564..

139.6180339887... result practically equal to the rest mass of Pion meson 139.57
MeV

Now, we have that:

Gr{3r+1)/2 2Trir+1)/2

q 1o 4 q
ZZr I+ 42" +2q E,: l+qr:rr+-;-+2§

S(r+1)(3r+2)2

1 +q:."'?r+15

27r(r 4+ 1)/2 Dr 4 1 dr = 2)/2

v 9 v q
Z l-i-qr"” q 2 l+t;ﬂr+9

L r

Hr+ LW 3r+4)2

- q
—4q }Z 1+q21’r+18 .

r

For r =2, we obtain:

2% (0.57N(18(6+1)/2))/(1+0.5°54) + 2%0.5°3%* (0.5°(54(2+1)/2)) / (1+0.5763) + 2 *
(0.5°27(6+2)/2)) / (1+0.5"72)

Input:
) |:|_518 {6+1)2 7.0 53 I::I.554 2+1y2 0.52? {64202
54 E &3 * 72
1+0.5 1+0.5 1+0.5
Result:

2.1684053789468360686870979462419350084764713961290298... x 1071°
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2.1684053789...*107"

~(0.5°(54(2+1)/2)) / (140.5754) — 0.5°(-3) *(0.5°27(6+2)/2)) / (1+0.5°63) — 0.5°(-3)
* (0.5N27(6+4)/2)) / (1+0.5772)

Input:
34 x241)2 =
0.5 =t _ 10480 . 10578
1+0.5% 0.5% 0.5%

Result:

-4.135903309284172863044415380633558863131135957164058. .. 10728
-4.1359033092...*%102°

In conclusion, we obtain:

(2% (0.57(18(6+1)/2))/(14+0.5/54) + 2%0.5/3* (0.5/(54(2+1)/2)) / (1+0.5/63) + 2 *
(0.5727(6+2)/2)) / (1+0.5772))))) - (-4.1359033092841 x 107-25)

Input interpretation:
0.518 (6+1)2 |:|-554 24102 D-Sz? (G422

— 2k e ———— 2 ———— |-
1+ 0.5 1+0.5% 1+0.5™

~4.1359033002841  107%°

Result:
2.1684005148501453527870079462410350084764713961290298.. « 1071

2.16840951485.. %10

From which:

[((((2* (0.5°(18(6+1)/2))/(1+0.5754) + 2%0.5°3* (0.5°(54(2+1)/2)) / (1+0.5763) + 2 *
(0.527(6+2)/2)) / (1+0.5772))))) - (-4.1359033092841 x 10°-25)]*1/4096

Input interpretation:
0.518 (6+1)2 D.554 2+1)2 0.52? {6+2)/2
2x ———— +2x0.5° 32 — ||=
1+0.5% 1+055% 1+0.5%

~4.1359033002841 107" | (1/4006)

Result:
0.98956288. ..
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0.98956288... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™
\/g =1- e_z”‘/g =0.9991104684
-p+1 1+—e‘3”‘/§
143 ¢54\/5_3 ~1 e
e—47r\/§
1+
I+...

and to the dilaton value 0.989117352243 = ¢

and:

2sqrt(((log base 0.98956288[((((2* (0.5°(18(6+1)/2))/(1+0.5/54) + 2*0.5/3*
(0.5°(54(2+1)/2)) / (140.5763) + 2 * (0.5/(27(6+2)/2)) / (1+0.5"72))))) - (-
4.1359033092841 x 107-25)])))-Pi+1/golden ratio

Input interpretation:

) ||1 5 0.518 {6412 50 53 |:|.554 24102 5 D.SZ? (642)'2
0Z0 080562 420 + — |-
g S AN 1+0.5% 14058 1+0572

1
~4.1359033092841 1077 .

loggix)is the base- b logarithm

#is the golden ratio

Result:
125.476...

125.476... result 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
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2sqrt(((log base 0.98956288[((((2* (0.5°(18(6+1)/2))/(1+0.5/54) + 2*0.5/3*
(0.5°(54(2+1)/2)) / (140.5763) + 2 * (0.5/(27(6+2)/2)) / (1+0.5"72))))) - (-
4.1359033092841 x 107-25)])))+11+1/golden ratio

Input interpretation:

) ||1 5 0.518 {6412 50 53 |:|.554 24102 5 D.SZ? (642)'2
0Z0 080562 420 + — |-
g S AN 1+0.5% 14058 1+0572

1
~4,1359033092841  107%° |+ 11+;

logpixiis the base-b logarithm

#is the golden ratio

Result:
139.618...

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

27*sqrt(((log base 0.98956288[((((2* (0.5°(18(6+1)/2))/(1+0.5/54) + 2%0.5/3*
(0.5°(54(2+1)/2)) / (140.5763) + 2 * (0.5/(27(6+2)/2)) / (1+0.5"72))))) - (-
4.1359033092841 x 107-25)])))+1

Input interpretation:
' 0.513 6+1y2 |:|.554 241)2 |:|-52? (64202

Ix—— +2x053 x—— 42 — |-
1+0.5% 1+0.55 1+0.57

|
27 1|‘III 1030.93956283[

~4.1355033002841 - 107° |+ 1

logpixiis the base-b logarithm

Result:
1729.00...

1729

This result is very near to the mass of candidate glueball fy(1710) 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)

40



Now, we have that:

HGn -+ 1) b 4+ 1)

142 Y 9 =2Z'!I

T 6.5
b= I_qn_l_qEn - 1_+_q3n ( ]

For n =2, we obtain:

142 (((0.5°2(12+1))))/((1-0.5"2+0.5"4))

Input:
0.52':12+1:'
1+2x—
1-0.5% +0.5%
Result:

1.000000036679781400240384615384615384615384615384615384615 ..
1.0000000366797814...

Repeating decimal:
1.000000036679781400240384615 (period &)

2 * (((0.5°(124+1))))/((1+0.56))

Input:
0.52':12+ 1)
2

1+05°

Result:
2.9343825120192307692307692307692307692307692307692307... x 1072

2.934382512019...*10°

Repeating decimal:
0.0000000293438251201923076 (period §)

Rational approximation:
1

34078720
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(1427 (((0.5°2(12+1))))/((1-0.5%2+0.5"4)))))x = (((2 *
(((0.57(12+1)))N/A(1+0.576)))))

Input:
(.52112+1) 0.52112+1)
142x—— — l¥=2
1-0.5%+0.5% 1+0.5°
Result:

1.x =2.93438x107°

Plot:

1.0

-

=l 10| — 2 93438 »10°F

Alternate form:
1.x-2.93438%10% =0

Alternate form assuming x is real:
1.x+0 =2.93438x 107"

Solution:
X =~ 2.93438 %1078

2.93438*10®
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We have also:
(2 * (((0.5"2(12+DH))))/((140.576))))"1/2048

Input:

.52-:12+ 1)

2048 2
1+0.5%

Result:
0.99156692._ ..

0.99156692... result very near to the value of the following Rogers-Ramanujan

continued fraction:

e _1 e ™" ~0.9991104684
\/g - e—27r\/§ -
5 54(c3 _¢+1 I 6_3”“5
143045 —1 e
e—47z\/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

1/16 log base 0.99156692(((2 * (((0.5°(2(12+1))))/((1+0.56))))) - Pi +1/golden ratio

Input interpretation:
|:| .52 {1241} ] l

-+ —
1+0.5°

1
— lo 2
16 Eu.wms&pz[ P

Result:
125.476...

loggix)is the base- b logarithm

# iz the golden ratio

125.476... result 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
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Alternative representation:

2 0528,
i lng i 2—0.52”2”] — &+ E =-T+ E + lﬂg[ 140.5% }
il T é ¢ 161log(0.991567)
Series representations:
1 2 x0.5202+) I a zp, Sfet
i, ) SO e T T P
16 g”-'-"““?[ 1+055 ] Tt e T ¢ " 1610g(0.991567)
1 2 |:| 52':12+1:| 1 l
— i i S| o S
16 ED.Wlsﬁ?[ . ] e A m
1 =
7.38004 log{2.93438 x 107%) - — 10g{2.93438 x10°%} }" (-0.00843308)" Gik)
g '~ 18 4 )

k=0

1/16 log base 0.99156692(((2 * (((0.5"(2(12+1)))))/((1+0.576))))) +11 +1/golden
ratio

Input interpretation:

1 [2 0.52':12+1:|] 1

e 1Dg BEo +11+ -
l|5 0.22]156622 14 D_5'5 &

logpixiis the base-b logarithm

# iz the golden ratio

Result:
139.618...

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

Alternative representation:

1 o s LR 1 1 [zl-a-lnjzjj
—lo '? G 11+ - =11+ -
S En.ww&-[ " ]* Te T T4 1610g(0.991567)
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Series representations:

1 2 - 0.52012+1 1 1 I *"”k;'”k
S o BT RS o SO | NS o B oz
16 CBoeser| T e Tt 5 T Y S T 1610g0.991567)
1 2 |:| 52':12+1] 1 l
—lo ey B e
16 EUEN|T, asf | @ s
1 Ll
7.38004 log(2.93438x10™") - — log(2.93438x10™°) 3} (~0.00843308)° Gik)
k=0

27 * 1/32 log base 0.99156692(((2 * (((0.5°(2(12+1)))))/((1+0.5%6))))) + 1

Input interpretation:
|:|__52 {1241) ]
—|+1

1
32 OFEREETT ) o568

loggixiis the base=b logarithm

Result:
1729.00...

1729

This result is very near to the mass of candidate glueball fy(1710) 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 representation:

26 4
27 2..0.52012+D 27 log( <0 )
27 . JEEEE g —
37 gu_g-mse,[ 1+ 058 ] " 32 log(0.991567)
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Series representations:

it 2 x .57 2+ 2238 =1F =L

il e ] e I k
T T I 32 1og(0.991567)

27 2 ki gAeH
— loggeorser| ————— |+ 1 = 1-99.6305 log(2.93438 x 10°° ) -

32 1+05°

0.84375 log(2.93438 x107%) }° (-0.00843308)" Gik)
B )
k=0

Now, we have that:

fm3+4n+l{l _q3n+lj

e (635)

le{‘”=z 9

For n =2, we obtain:

((((0.57Q24+8+1))*(1-0.5°7))/(((1+0.577)))

Input:
0.524+3+1 [l _ CI-S?}

1+0.57

Result:
1.1461043311643970105075096899224806201550387596899224... x 10°°

1.1461043311643...*%107°

((((((0.57(24+8+1))*(1-0.5°T))(((1+0.5°7))))))* 1/4096

Input:

I
| D.524+8+1 [1 " CIS'?}
4DQG| !

\ 1+057
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Result:
0.99442733...

0.99442733... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e
JE =1- e—zw? =~ (0.9991104684
-p+1 1+—e_w§
1+ 45 -1 I+
e—41h/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

2 sqrt(((log base 0.99442733((((((0.5"24+8+1))*(1-0.5"7)))/(((1+0.5"7)))))))-
Pi+1/golden ratio

Input interpretation:

| 0.524841 (1 _ .57 1

2 | log —-T+ -
f 000443733 14057 &

loggixiis the base=b logarithm

# iz the golden ratio

Result:
125.476...

125.476... result 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

Alternative representation:

I 1 [.:1_0.5T;|D.533]
g 13 0.5 (1 _0.57) 1 1 5 OBl T 1057
4] ] = T e
| OB0es4a 14057 T T T 877N Tlogi0.994427)
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Series representations:

-1 -1
. " 1 [r;:u.524+8+1 (1- G.E?]] 1 1 [ B
0 -T+— = ——-T+ R ——
\ Eo.oo4427 14057 & b \q log(0.994427)
. |' : [D.524+3+1 (1= D.S?}] 1
00 004427 SR =g A
| e 1+0.57 ¢

(1 +logg ooaanr(1.1461x 10710 *

—_— o |

b T

II (5]
2 \( ~1 +1ogg cosszr(1.1461x107%) 3’ [
k=0

[0.52‘“8*1 (1- 0.5?}] 1

-+ — =
1+0.57

|
2 | log, 7
"lll 0904427 P

1 [
Leg+d \J ~1 +logg cosazr(1.1461x10717)
¢ )
& (-1 (~1 +logg geasz7(1.1461x 1071°)* (- 2),
k!

k=0

2 sqrt(((log base 0.99442733((((((0.5"(24+8+1))*(1-
0.5"))/(((1+0.577)))))))))+11+1/golden ratio

Input interpretation:

| 3.528+1 1 _p.57) 1
2 | logg cossz7az FLLa~
\ @

1+0.57

logpixiis the base-b logarithm

# iz the golden ratio

Result:
139.618...

139.618... result practically equal to the rest mass of Pion meson 139.57 MeV
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Alternative representation:

Tin 533
I —— - lng[h-n.s jos ]
) | [0.5 (1-0.57) . T .
o o -+ + — = +
"ﬂl B0 004427 1+057 " & “1 log(0.994427)
Series representations:
oo (=1 -LE
; (l 1 [D.524+8+1 [l a DS?'I] 5 1 i 1 9 Ek:l I
9 +11+- = Lt s | R ———
\ Zo.o04427 1:057 " é ,“ log(0.994427)
5 ||1 [D.524+S+1 [1—':'.5?}] i 1 s 1
Ug 3 : + + - = 5 PR o
W 1+0.57 ¢ ¢

L)

f 0 1
2 V{ ~1 +10g0.004427(1.1461x107") [; ] (-1 +1ogg coaanr(1.1461x 10710 *
k=0

f
I

2 | 1020.@9442?[
\

P TaaRaie § S 1
1+0.57 g

1 f
s 2+ 2 \{ ~1 +1ogp c044z7(1.1461 x 1072}

@ (-1 (-1 + 1080 c04427(1.1461x 107°)* (- 7).
k!

k=0

27 sqrt(((log base 0.99442733((((((0.5°24+8+1))*(1-0.5°T))((1+0.57)))N)))))+1

Input interpretation:

l D-524+3+1 [1 3 D.S?]’

|
27 ‘1]| logp oo4a2733 12057 +

logpixiis the base-b logarithm

Result:
1729.00...

1729
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This result is very near to the mass of candidate glueball fy(1710) 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 representation:

{1-0.57)0.533 ]
|
2T1"I| 1030.@9442?[

lc:g[ 14057
log(0.994427)

D.524+8+1 |'l _ DE'?'l
14057

]+1:1+2?Q

Series representations:

=1F -1
27 ,J 1020.99442?[

[l
W

 10g(0.994427)

|:|.524+8+1 [l 2 D.S?]
1+0.57

]+1:1+2?\;

f
|

27 | 1020.99442?[
\

|:|.524+8+1 [1 - DET'}] )
+
14057

1

I w 1
1437 \( 1 +logy goaaz7(1.1461 x 10729) 5_[ 2 ][_ 1+ logg coauzr(1.1461x 10710 *
k
k=0

f
|

27 | 1030.99442?[
\

D_524+8+1 [1 = I:I.S?}
1+0.57

o (-1 (-1 +108g o04427(1.1461x 10710 [‘%}k

k!

;
] P (S, (M 2?\1 -1 +logp cosunr(1.1461x1071°)

k=0
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Appendix

DILATON VALUE CALCULATIONS 0.989117352243

from:

Modular equations and approximations to 1 - Srinivasa Ramanujan
Quarterly Journal of Mathematics, XLV, 1914, 350 — 372

We have that:

5. Since G,, and g,, can be expressed as roots of algebraical equations with rational coeffi-
cients, the same is true of G2! or g2*. So let us suppose that

_48+...

mn L

{ =ag=H

ki

_bg

or
24 —24
On __a_bgﬂ slrri

But we know that

e ™VRgM = 1 _ 24 VP 4 976 VR ...
64924 = ™™ _ 24 4 92766 V" _ ...,

64a — 64bg % + ... = ™" — 24 4 276 V" — ...
64a — 4096be™™V" 4 ... = ¢™V" _ 24 4 276V — ...
that is
€™ — (64a + 24) — (4006 + 276)e V™ 4 ... (13)

Similarly, if
a0 b 4w

then

€™™ = (64a — 24) — (4096b + 276)e V" 4 ... (14)

From (13) and (14) we can find whether ¢™V™ is very nearly an integer for given values of
n, and ascertain also the number of 9's or 0's in the decimal part. But if &,, and g, be
simple gquadratic surds we may work independently as follows. We have, for example,

g =/ (1+ \/E}
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Henep

oy e FTEY
642 = ™ 124 | 976 VE
640550 = 4096 ™V —
so that
B4(g% + gz 1) — €™V — 24 1 4372 VE 4 _64{(1+ VD)2 + (1 - VD)),
Hener
™32 = 2508051.9932
Apain
Gar = (6+ V37)T.
faH = eV 424 4 2766V o
BICT2E = 1096V ...
so that
64(C3 + G2 = o™V 421 443720 VT .. = 64{(6 + V3T)* + (6 —3T)¢}
Hence

e™% _ (00148647 0000TR . . .

Similarly, from

we obtain

. - i - (54v3\ ~ (5_vH
64(g28 | gai) =™V 24 | 437277V | .. —64 {k 5 | ,;/
¥ S
Hence
— =0
TV _ 94501957751.00000082 . _ .
From:

An Update on Brane Supersymmetry Breaking
J. Mourad and A. Sagnotti - arXiv:1711.11494v1 [hep-th] 30 Nov 2017

Now, we have that:
From the following vacuum equations:
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AR s omaw
Teved _— _CE 7 —2B8-p)C+287"¢
TE

[y ) ('\l

if 28\ gy i a0
K (p 4 | — TR )e 2B C+28:"¢
16K e 2€ -

h? Do (o)
(A2 — ke ™ 4+ ———— [T —p+ £ e~ 26-nC+28:" ¢

A

We have obtained, from the results almost equals of the equations, putting

4096« Y " instead of

. —28-pC+28 ¢

a new possible mathematical connection between the two exponentials. Thence, also
the values concerning p, C, fr and ¢ correspond to the exponents of e (i.e. of exp).
Thence we obtain for p =5 and = 1/2:

e~6C*+® = 4096e V18

Therefore with respect to the exponential of the vacuum equation, the Ramanujan’s
exponential has a coefficient of 4096 which is equal to 64>, while -6C+¢ is equal to -

v 18. From this it follows that it is possible to establish mathematically, the dilaton
value.

phi = -Pi*sqrt(18) + 6C, for C =1, we obtain:
exp((-Pi*sqrt(18))

Input:
Exp[—:r *.,.'"E]

Exact result:

a3y 2
e

Decimal approximation:
1.6272016226072509292942156739117979541838581136954016... x 107°

1.6272016... * 10°
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Now:

e~6C*+® = 4096 V18

e~ ™18 = 1 6272016... * 10°

L _=6C+d = 1,6272016... * 10
4096

0.000244140625 e ~6¢+® = ¢~™18 = | 6272016... * 10

ln(e‘”m) — —13.328648814475 = —m\/18

(1.6272016* 107-6) *1/ (0.000244140625)

Input interpretation:
1.6272016 1

105 0.000244140625

Result:
0.0066650177536

0.006665017...

0.000244140625 e ~6C*+9 = o—mV18
Dividing both sides by 0.000244140625, we obtain:

0000244140625 _gc4g _ 1 o—V1B
0.000244140625 0.000244140625

e 60+ =(.0066650177536

((((exp((-P1*sqrt(18)))))))*1/0.000244140625

Input interpretation:

[ V18" :
EXP| =
P ) 0.000244140625
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Result:
0.00666501785...

0.00666501785...

e~ 0C*+? = 0.0066650177536

1
0.000244140625 =

exp[—n u"'E]

= VET] 1
0.000244140625

=0.00666501785...
In(0.00666501784619)

Input interpretation:
log(0.00666501784619)

Result:
-5.010882647757. ..

-5.010882647757...

Now:
—6C + ¢ = —5.010882647757 ...
For C =1, we obtain:

¢ = —5.010882647757 + 6 = 0.989117352243 = ¢
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Conclusions

Note that:
goa =/ (1 +V2).
Hence
64gs = €™V _ 24 4 2766 V2 _
6495y = 40066 ™E 4 ...
so that

64(go3 + got) = €™V — 24 + 4372 V2 4 o = 64{(1 + V)2 + (1 —v2)"2}.

Hence .
e™V2% = 2508051.9982. .. .
Thence:
64972t = 4096~V 4 ..
And
(g2 £ g t) =@™VB 20 i Lo o= B4 VDR 4 (1 =3P

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

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

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