On the study of a fundamental modular equation for an initial theoretical
framework concerning the motivations of the mathematical connections that are
obtained between various formulas of Ramanujan's mathematics and different
parameters of Particle Physics and String Theory

Michele Nardellil, Antonio Nardelli

Abstract

In this research thesis, we have analyzed a fundamental modular equation for an
initial theoretical framework concerning the motivations of the mathematical
connections that are obtained between various formulas of Ramanujan's mathematics
and different parameters of Particle Physics and String Theory.
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https://www.britannica.com/biography/Srinivasa-Ramanujan

Introduction

“In the work of Ramanujan, the number 24 appears repeatedly. This is an example of what
mathematicians call magic numbers, which continually appear, where we least expect them, for
reasons that no one understands. Miraculously, Ramanujan's function also appears in string theory.
The number 24 appearing in Ramanujan's function is also the origin of the miraculous
cancellations occurring in string theory. In string theory, each of the 24 modes in the Ramanujan
function corresponds to a physical vibration of the string. Whenever the string executes its complex
motions in space-time by splitting and recombining, a large number of highly sophisticated
mathematical identities must be satisfied. These are precisely the mathematical identities
discovered by Ramanujan. (Since physicists add two more dimensions when they count the total
number of vibrations appearing in a relativistic theory, this means that space-time must have 24 +
2 = 26 space-time dimensions.)”

“When the Ramanujan function is generalized, the number 24 is replaced by the number 8. Thus the
critical number for the superstring is 8 + 2, or 10. This is the origin of the tenth dimension. The
string vibrates in ten dimensions because it requires these generalized Ramanujan functions in
order to remain self-consistent. In other words, physicists have not the slightest understanding of
why ten and 26 dimensions are singled out as the dimension of the string. It's as though there is
some kind of deep numerology being manifested in these functions that no one understands. It is
precisely these magic numbers appearing in the elliptic modular function that determines the
dimension of space-time to be ten.”

(Michio Kaku, Hyperspace: A Scientific Odyssey Through Parallel Universes, Time Warps,
and the Tenth Dimension)



Now, from the paper “Modular equation and approximations to n”” of Srinivasa
Ramanujan, we analyze the following formula:

- () () {9 [}

[(1+sqrt5)/2) ((3+sqrt13)/2)]71/4 (((sqrt((9+65°0.5)/8)+sqrt((1+6570.5)/8))))"1/2

Input:

(G V)G V) {3 oV 3 (14 Vee)

Exact result:

{07 {1 31-¥®) -1 10-7%)

Decimal approximation:
2.415871946186809362816339075281469555671777147068661130889...
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From which we calculate, squaring the two terms (1+V5)/2 and (3+V13)/2 and
putting 1/24 instead of 8 that multiplied the two terms 9+V65 and 1+V65, we obtain:

[((1+sqrt5)/2)°2 ((3+sqrt13)/2)"2]1/4
(((sqrt((9+65°0.5)/24)+sqrt((1+650.5)/24))))"1/2

Input:
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Decimal approximation:
2.791002819266536925164482620044353502833296791440335845365...

2.791002819266...

Alternate forms:
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1 |(fr 8¢ [1 82 [5 [13 VA
V3% 55 s 3 JaedE)e V)

[1+v€][3+~.=ﬁ][\ll+~j§ 49@@]

2. 2394¥3

f 6561 x° —393660x7 — 278478 x® + 466560 x° +
\\ 1160883 x* +51840x° —3438x° -540x+1 near x = 60.6794

Minimal polynomial:
6561 x°° — 393660 x°° — 278478 x°F + 466560 ™ +
1169883 x'+51840 x'% - 3438 x® -540x* + 1

Now, performing the square root of the previous expression, we obtain:



From
[((1+sqrt5)/2) ((3+sqrt13)/2)]*1/4 (((sqrt((9+6570.5)/8)+sqrt((1+6570.5)/8))))"1/2

multiplying by 1/3, the following terms within the roots, (1+V5)/2, (3+V13)/2, 9+V65
and 1+V65, we obtain:

[(1/3(((1+sqrt5)/2) ((3+sqrt13)/2))] 1/4
(((sqrt(1/3(9+6570.5)/8)+sqrt(1/3(1+6520.5)/8))))"1/2

Input:

GO e |2 Ebva) 3 G ve)

Exact result:

| ——
\[ (1+V5)(3+V13) |-\fl[ ] ,J—;[9+\'||55]

]

V2

Decimal approximation:
1.304804318458619474625610830105273761964580280875442373800...

1.394804318458...

Alternate forms:

;:[uﬁ][awﬁ] 5+\/E+\I?4+10\/E

243

|
| | ll ' II '
§1(1+VE)(3+VI3) \ql\hmfﬁs sy 94V 65
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Minimal polynomial:
6561 x'% — 17496 x'* + 8748 x12 + 1944 x1° —2187x% + 216 x° + 108 x* - 247 +1



Or, equivalently:

[(1/3(((1+sqrt5)/2) ((3+sqrt13)/2))] 1/4
(((sqrt(1/24(9+6570.5))+sqrt(1/24(1+650.5)))))*1/2

Input:

L GEFNG V) | 3e o) el

Exact result:
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o=

#Igl[l+"."'§][3+m]

W

Decimal approximation:
1.394804318458619474625610830105273761964580280875442373800 ...

1.39480431845...

Alternate forms:

;:[1+ﬁ][3+fﬁ][5+~,@+”'?4+1D\/E]
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242
Minimal polynomial:
6561 x'% — 17496 x'* + 8748 x12 + 1944 x1° —2187x% + 216 x° + 108 x* - 247 +1



Note that:

1/10727*sqrt(((([((1+sqrt5)/2)*2 ((3+sqrt13)/2)*2] 1/4
(((sqrt((9+65"0.5)/24)+sqrt((1+65°0.5)/24)))) 1/2))))))

Input:

U () o) )

10°7 \

Exact result:
|

{:‘||[1+f€][3+fﬁ][51 Jé[l+\'€] +§\f—;[9+vﬁ]]

1000000000000 000000000000000v 2

Decimal approximation:
1.6706294679750315373833260400701464520435819177968074... x 10727

1.6706294679...%107 result very near to the value of the formula:
m,, = 2 X %mp =1.6714213 x 10727 kg

that is the holographic proton mass (N. Haramein) that we have obtained performing
the square root of the expression and multiplying by 107 (this result is a sub-multiple
of a “golden number” 1.6706294679...)

Alternate forms:

[ . o g

| 1 Bi I1 Bi IS IlE = EY
i;'[\lﬁ'? +\(§+? + §+\(?][1+v5}[3+413]

2000000000000000000000000000

i[lﬂiﬁ][awﬁ][\llhdﬁ +\I|9+~/E]

1000000000000 000 000000000000 2783



Furthermore, we obtain:

a) [(1/3((1+sqrt5)/2) ((3+sqrt13)/2))] 1/4
(((sqrt(1/x(9+6520.5))+sqrt( 1/x(1+65°0.5))))) 1/2 =1.39480431845

Input interpretation:

JHGVE)(E (e 13) o+ VEs) | 2 (1+Ves) -

Result:
|
_ i
{/-; (1+v5}(3+V13) ‘1' JO+v65 [ 4y1+4/65 [12
= ¢ X X
— = 1.39480431845
V2
Plot:
|
_1_4..'.1_:1 5134413
' J2 N 3
1 [ — —
\_ Voeves [1ey1eves 1
| = 1 N N
- 20000 - 10000 [ 10000 2[][51[]-[]- -Zj[-][El[]-[]- -H-][J[][] SO000 = 1.33480451845
Solution:

x = 24.0000000006

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.



And

b) [(1/3(((x)) ((3+sqrt13)/2)))]*1/4

(((sqrt(1/24(9+65"0.5))+sqrt(1/24(1+6520.5)))))" 1/2 =1.3948043 1845

Input interpretation:
I

d}[x(} [3”@”} ‘J \/Iziﬂr[%ﬁ] +\/l2i4[1+~.f¥] — 1.39480431845

3 2

Result:

i/é[gw’ﬁ] ‘4(%\/%[1”@] +é \/%[9+1,"E} Yx = 1.39480431845

Plot:

Alternate forms:

5++/ 65 ++ 74+10+/ 65 ] Vx

234 f3

|[3+fﬁ}

\

= 1.39480431845

[~ ,
| | |
V3+viz 11|~J1+~JE +\19+JE s

243

= 1.39480431845



%“G‘r root of 43046721 x° - 71744535 x7 - 60052833 x% - 17714700 x° -

\\' 603612 x* +218700x% -9153x° +135x + 1 near x = 2.33919
1.39480431845

Alternate form assuming x is positive:
1.00000000000 ‘{." x = 1.12783848555

Solution:
x=1.61803308871

1.61803398871 result that is the value of the golden ratio

From the following Ramanujan expression:

™ \,"F

64a — 4096be™ ™V 4 ... = ™M _ 24 4 276 V™
for n = 65, calculating the right hand side, we obtain:
eN(Pi*sqrt65)-24+276*eN(-Pi*sqrt65)

Input:

FVE _gnpopg ooV

Exact result:

-24 + 276 P_JE B f\"IE ¥

Decimal approximation:
9.9989369587826751812107950514358447950605626635590556... x 10'°

9.998936958...*10"°

Property:

4 E5 ; (85 7 .
24 4+ 276 ¢ T+ ™ " isatranscendental number

Alternate form:

F—\.-"E m [2?5 - 24 Fu"E m +{“2 v 85 .rr]
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Series representations:

FVE 24,2767V o
nvEa g eak |2 7vV6d T T
i { | 276 — 24 ¢ i

mmﬂlz] z”m o 54*{1;;2]]
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L L
27624 S T & +exp 21y 64 i ['54{{#
k=0

g k!

_ _ — @ (-1 (=7), (65-20) 55"
{‘;H'l a5 _24_’_2?5{—3%65 = EXP[—}T'\;‘I [ 2}.’-:
k=0

o (=10 (=1) (65— z0) 2k
[2?5_24’2}{1][”\/;2 [ 2}k zo) Bg

e k!

o (-1 (-2, (65 —z0)* 55"

exp|2r

k!

k=0

From this result, performing the In, we obtain:
In(((e™N(Pi*sqrt65)-24+276*e(-Pi*sqrt65))))

Input:

lﬂg[fn VB o4 2766 ‘“E]

log(x) is the natural logarithm

Exact result:
log|-24 + 276 B,

Decimal approximation:

25.32832071316208642047406802264724286761544060030537205722. ..

25.328329713...
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Alternate form:
log({276 —24 Y& 7 +f2‘“ﬁ"] T

Alternative representations:

lﬂg[{“n LT B ‘“E] = 1ag,.[-24 R0y Sl T £ ]
lag[e" VB 204 T “E] = log(a) lngﬂ[—24 LITG T E ]

lﬂg[{“n LT ST ‘“E] - -u1[25 BT i L ‘“E]

Series representations:

lﬂg[{“n LT BT "E] -

k
- — —
- 354276 ¥ 65 T V65 m
k

lng’[—EE +275e VST +¢=\’IE”] -
k=1

ﬂrg[—24 + 276 {“_\J:E T+ f“lE T x]

ll::lg'[f'ﬂ‘“:E - 24 + E?ﬁf_”ﬂﬁ] =2in -
2

" fec k
oa (-1 {—24+ IR BT GV E —I] x™

logix) - E = Fiin
k=1

m- '1rg[—1] —arg(zg)

10g[fﬂ\"lﬁ—24+ E?ﬁf_"ﬂﬁlzgzn all +
2r
e ey k
o (1 (-24+2767V6 "4 V6T _go) gt
logiza) — %
glzo) kz_‘l i

Integral representations:

— dt

244276 e'_\‘lﬁ II'+r1"'l'E 1
J 1 £

1ag[f" VB 005076 ] o
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logle™® ~24+2767VE | =

{—25 + 276 VEI T L GVES ’T]_S [i-5)° (1 + 5)

I i a4y

ds fto
Efr._jwﬂ. il -s)

From the result obtained, we subtract the value of the above expression:

F2GEE)GEVE)) Y 2 loxVs) | 2 1+Ves)

that is equal to 1.394804318 and obtain:

In(((e"(Pi*sqrt65)-24+276%e"(-Pi*sqrt65))))-1.394804318

Input interpretation:
lﬂg{t’ﬂ VB _ 94,2760 ] ~ 1.394804318

log(x) is the natural logarithm

Result:
23.933525395...

23.933525395... result very near to the black hole entropy 23.9078

(From: Three-dimensional AdS gravity and extremal CFTs at ¢ = 8m -
https://arxiv.org/abs/0708.3386)

Alternative representations:

lag[f” L AL ] ~1.3948 = —1.3948 + lngt.[—zﬂl rITE g VR Y

lag[f” VB 204 06D ] - 1.3948 =

~1.3948 + logia) 1%[_24 £ 276 TVE L u'E']

lag[f” V68 _ 94,9767V ] ~1.3948 = —1.3948 u1[25 _276VE _ V6 ]
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Series representations:

log{e” V& —244276¢™ “E] ~1.3948 =

= e\
(—1f* [-25 +276TVES 4 GTVES

1%

~1.3948 + lcg[—ES +276 VB T *’E] =

£ k

[}
-

log{e"VE —24 4276 "E] ~1.3048 =

~1.3948 +log|-24 + 276 ©F Lo

VT stV aver w{lﬁ]

log(e” V& _ 944376 ‘“E] ~1.3948 =

&S 3], -ver s, Lasl 2k

~1.3948 + log|-24 + 276 exp| -7\ 64 )’ T‘? +e “h=0
k=0 :
Integral representations:
N N 0440 TEe T T, ST 1
logle™® ~24+276 ¢V ) -1.3948 = -1.3948 4 [ e - dt
w]

lag[f” LT ST ‘“E] ~1.3948 = —1.3948 +
1 Sk [—25 +2'?'l.'5|¢='_"\":E +¢=”“IE]_S Fi—sy (1 +5)
— ds for -1
2w J—J’m+}- r[l—j}

Or, subtracting n'"* :
In(((e™(Pi*sqrt65)-24+276*e"(-Pi*sqrt65))))-(P1)*1/4

Input:
log(e" V& 244276V ) {x

logix is the natural logarithm

14



Exact result:
10g{—24 +276 f_\‘lﬁ i f\‘lﬁ ’T] - ;t(l;

Decimal approximation:

23.906994349361609671607743400469696201430607437648726779876...

23.99699434... =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.

Alternate form:
—:t'l: -4 65 7+ 103’[2?5 - 24-1:="“;E e ¥5a ’T]

Alternative representations:
i

log(e V™ ~24+276 ¢V ) Y = log,(-24+ 2767V 47 VE) Y

—

1!::|g{t="T Ve _ 24+ 276" \‘I’E] - :U: = logia) lcgﬂ[—E‘I- +276e™ V& +e Ve ] - ‘t‘l T

L::g[f-““E 244276 f“’E]-ﬂ: - —I_.il[ES—E'?ﬁe'“'E -H‘“’E]-iﬂ

Series representations:

lag[f” V& _ 244276 {“’E}_ﬂ =

(=)
:'-"'IE T

_354276e ¥ B5 T,
k

4 T +logl-25 + 276 P-\-’En +¢u\".EJT ) Ll
Hime -5
k=1
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log{e" V& 94,2766 ‘“E] 5

ﬂrg[—24 +276 {“_“I'E T+ f"'l'E s x]
+logix) -

4
= 2
"qll.i"l"i' L 9

= = k
(1) [-24+ 276 V5 T 4 VOS5 T -x] x*

s
2 c

k=
_ - ;r—'lrg{—l]—arg[z.:,}
10g[r’”’l65 —24+2?6P_nﬂ65]—'\jﬂ =-ym+2in al -
2
k Vesx, VEs o &
o (1F(-244276¢ R
logizg) - Y
ElZn >_‘ K

k=1

Integral representations:
~_244276¢~Y 65 1, V65 1 ]

log(e” " ~244276™VS |- = Vx4 | 7 dt

1
logfe" V6 -24+2?5¢='”E]_§‘H a

[—25 +2'?I5{=_JE’T +¢=“IE’T]_S I(-5)° [(1 +5)

4 I i saty
—*g";r J ds tol
Il -s)

2 =i pa+y

From the previous expression, we obtain:

a) In(((x(Pi*sqrt65)-24+276*x"(-Pi*sqrt65)))) = 25.328329713162

Input interpretation:
lc:g[x" VB _ 244276 %7 "E] — 25.328329713162

Result:
log{x' 85 ™ 4276 xV 8 7 _24) = 25.328329713162

16

logix is the natural logarithm



Plot:

— log[x" 85 74276 x7V 85
.

— 25.328329713162

Real solutions:
x = 0.4502786176336052

x = 2.718281828459017
2.718281828459017 = e

Solutions:
¥ ?18281828459D450.03?48148224992?63':6.28318530?1?‘;‘5861’J:—IQ.TD?';‘ZSS-’-‘WISE‘%E‘]

3

—12.000000000000000 = n = 12.000000000000000

¥ =12.71828 1828459':'45003948 148224902763 (6.2831853071 79586/ n+25.32832971340184)

L]

—12.000000000000000 = n = 12.000000000000000

And:
b) In(((eN(x*sqrt65)-24+276*eN(-x*sqrt65)))) = 25.328329713162

Input interpretation:
1ag[¢=" V& _ 244276V | = 25.328329713162

log(x) is the natural logarithm

Result:
1ag[2?5 VB x L VB x_o4) 95 328329713162

17



Plot:

Real solutions:
X = —2.444467723925576

x = 3.141592653589760
3.141592653589760 = n

Solutions:
x = 0.12403473458920846 (6.283185307179586 in - 19.70792884768469), ne Z

x = 0.12403473458920846 (6.283185307179586 i n + 25.32832971340184), ne Z

£isthe set of integers

¢) In(((e"(Pi*sqrt65)-3x+276*e (-Pi*sqrt65)))) = 25.328329713162

Input interpretation:
log{e” VB _3x.:276¢7 "E] — 25.328329713162

logix is the natural logarithm

Result:
log[-3x+e' ® 7 4276 .V ) _ 25.328320713162

18



Plot:

25.0 | —
I B
: T~

24.5 |

240 |

3.5

".j.[]; —_— |.:..;|| 276

" osox10fox10M 5x10% 010l s w10l 0 1pl® T 25.328323713162

Alternate form assuming x is positive:
log{-3 VBT, 2VE T 976) - 50.656659426564

Solution:

x=28
8

Note that when the Ramanujan function is generalized, 24 is replaced by 8 (§ +2 =
10) for fermionic strings

Integer solution:

x=10

From the first expression

JE(1VE) (3 (3+313)) | 3 [0+ VE5) +| 3 (1+V5)

2

we obtain:

[((1+sqrt5)/2) ((3+sqrt13)/2)] /4 ((sqrt((9+65°0.5)/x)+sqrt((1+6520.5)/x))) /2 =
2.4158719461868

19



Input interpretation:

QI(E[IWE]H%[LMUJ 9+V65 le{_ — 2.4158719461868

2 x
Result:
I
{/[hﬁ}[awla} ._qf\.' 9+ 65 [ +q1+V65 f2
= 24158719461868
v2
Plot:
2.555
z‘
2.[&5
2.3; il (1 ?l:'_ql ?l
[ V2 ¥
Ey
. P — e ———
2.;5? R =P ..'l +¥ 1+vE5 ..'l
[ | ¥ x N x
10 5 | . = — 2.4158719461868
Solution:
x=2=8

Integer solution:
x=2=8

8

Note that when the Ramanujan function is generalized, 24 is replaced by 8 (§ +2 =
10) for fermionic strings

20



and:

[((1+sqrt5)/2) ((3+sqrt13)/2)] /4 (((sqrt((9+65°0.5)/(x-2))+sqrt((1+65°0.5)/(x-
D))M/2 =2.4158719461868

Input interpretation:

| |
:f [é (14 d?]}[l (3+413 ]] \ ‘J 2 ;f N ‘qll s ;f _ 2.4158710461868

Result:

[ |I 0 [ —
J1eVE)E+VTE) Y 9V65 [ w1465 [ L

V2

2.4158719461868

Plot:
0 \
Z.Ej:
. — L4/ (1445} (34413
26 | X
= 1 | 1_
- 'l', = ey "J l [ = i
24 \ ' o ! o
i = — 2 4158719461868
Solution:
X = 1':'

Integer solution:
x=10

10 (dimensions number in Superstring theory)

[((1+sqrt5)/2) ((3+sqrt13)/2)]'1/4
(((sqri((9+6570.5)/(x*1/3))+sqrt((1+65°0.5)/(x*1/3))))"1/2 = 2.415871946 1868

Input interpretation:

{(I[% [1”@]][% [3”!@]} "\‘1 9;«}?5 +‘\ ILE — 2.4158719461868

1
3 3

21



Result:

\{[1+~.f5][3+~.f13} | \/Tw{ 1+455 \/

2.4158719461868

Plot:
16 |
3.2
30| o - —
— —H (1445 |[3+v 13
28| N
26| I B IR
j; [ I3{94v85) ”.1— e f3{1+vE5) 1
I y ! Y A Y
e
r . . . . 1o _Hq\“-‘_ e e
—10 [ 10 20 = 2.41587159461868
Solution:
Xx=24

Integer solution:
x=24

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.

[(1+sqrt5)/2) ((3+sqrt13)/2)]*1/4 ((((sqrt((9+65°0.5)/((x*1/3)-
2/3)))+sqrt((1+6520.5)/((x*1/3)-2/3))) /2 = 2.4158719461868

Input interpretation:

#"[%[lﬂfg]][l[h@” | ig“‘/E + 16 = 2.4158719461868

IR L -l | 1 2
2 VY25 X%y

22



Result:

{/[1+J5}[3+€13}J\.‘9+1#55 L +\/1+1H:5 \/_.12
"3
V2

0 [k

T x
3 3

2.4158719461868

Plot:
34/
3.2/
30| [r cpeman:
. — L4 {1445 ) (34413)
vz ¥ '
28 =
26 | Jg+ES | L iy144Es | L
| x 2 x_2
. \ \ 373 | 373
237
-5 - 5 10 15 20 25 30 — 2.41587139461868
Solution:
X = 25

26 (dimensions number in bosonic string theory)

From the previous Ramanujan expression

VB 94,976,V

we have:
(((e™(Pi*sqrt65)-24+276*e"(-Pi*sqrt65))))*1/4 - 18 + Pi

Input:

{/H‘“E e L [ B

Exact result:

—lE+</—24+2?5f_ﬂE”+fﬂE” +

23




Decimal approximation:
547.4679724479696711078215509400894231688865980504543044248

547.4679724479... result practically equal to the rest mass of Eta meson 547.862 that
we have obtained performing the 4th root, subtracting 18, that is a Lucas number
(linked to golden ratio), and adding «

Alternate forms:

— P II - _
—18 H,":“' 65 /4 {I 76 24V 05T L S2VES T

. s o f o o st
P_.:v 65 /4 [_mfn:wss JT:II.-'4+{I2?5_24€¢ B5r, 2VEn H,II‘*’ 65 fr],.-‘*j,r

Series representations:

{/f”‘“ﬁ _244276e" VS _18+1=

4 rvEa T ea k(12 yEs pe eek| Y2
_18+\/-24+2?5f Lo (i) SR
{/f”“lﬁ—24+2?5f_”ﬂﬁ -1B+m=
& [_ik[_l} T\‘lﬁ‘?w l:_ﬁ-l_ﬂ:rkl:_ﬁ]k
—18+4!—24+2?5EXP il Bl Z‘% +e “k=0 k! +r
\i: k=0 ’
{/f”ﬁ-zmz?ﬁf’“’ﬁ ~18+7=
3 Hyo RES;:—%H 64 r[—é —5)I(s)
-18 +[-24 + 276 exp|- k
2V
LY " 1 .
x I, Res,_1,; 64~ r[—i —5)I(s)
e 2 YRR

2vr
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From the initial formula

JE(v3) (L V) y (o+v65) + 2 (1+Ves)

2

we have also:

((((([((1+sqrt5)/2) ((3+sqrt13)/2)]"1/4
(((sqrt((9+65°0.5)/8 y+sqrt((1+65°0.5)/8))))*1/2)))))6-64+golden ratio”2

Input:
. 5 : A
;“/[é[lﬂfg]][%[zﬂfﬁ]]‘qll\/é[9+d'¥]+\/é[l+d'¥] 6444
# iz the golden ratio
Exact result:
i 1 —uaz(1 [1 — 1 [1 :
& <644 (1+V5) (2 V13)] 3 5 (10 VES) 5 5 045

Decimal approximation:
137.4304322089539147400410006074613473280693578548535100062....

137.4304322...

This result is very near to the inverse of fine-structure constant 137,035 that we have
obtained subtracting 64 = 8” and adding the square of golden ratio

Alternate forms:
-upz - 64+ 5—1-2 [[l+*q'l'g] [3+*JI'E]]3;2 [*q'lll—ﬂz +1,'|Il+8! - \JI'E+ \JI'E]S

5—; (512¢2_32'}'68+[[1+1}'€][3+w"'ﬁ]]3;2 (V1-8:i +y1+8: +-\JI'E+\|/E]3J

ot gy (1) V) (201 5) - [ V)|

Minimal polynomial:
x® +300x7 +21890x% - 2728960 x° - 640057523 x* — 53341132940 x° —
2333619480060 x° -53575930102 100 x -511557 630 999 769
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(((([((1+sqrt5)/2) ((B3+sqrt13)/2)] /4
(((sqrt((9+65°0.5)/8)+sqrt((1+65"0.5)/8))))*1/2)))))6-76+golden ratio”2

Input:

{0 o) V3] ) | e

# iz the golden ratio

Exact result:

¢2_?a+%[[1+£][3+m]]3-"2[§ JE(ues) + 1y

Ba | =

30-¥)]

Decimal approximation:
125.4304322089539147400410006074613473280693578548535109962...

125.4304322089... 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, that we have
obtained subtracting 76, that is a Lucas number, and adding the square of golden ratio

Alternate forms:

¢2—?5+5—12[[l+wf€][3+w‘lﬁ]r;2[*q'lll—ﬁz +1,'|Il+8! +\JI'E+\JI'E]3

5—; [51%2_38912+[[1+¢E][3+w,fﬁ]]z_.-z [,,r'l_s. +y1+8; +-\JI'E+\|/E]3J

Minimal polynomial:
X +396x” +51122 x5~ 148912 %" - 736917203 x* - 87005415452 x° —
4845606479820 x° - 137293944409 652 x - 1596558 217731721
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We have also:

(((([((1+sqrt5)/2) ((B+sqrt13)/2)] /4
(((5qrt((9+6570.5)/8)+sqrt((1+65°0.5)/8))))" 1/2)))))6-64+Pi+golden ratio

Input:

[ &

0V (+V1)) || 5 (6+VEs) + 3 (1+Ve5)

-Bd 4w+

# iz the golden ratio

Exact result:

¢_54+é[[1+£][3+m]]3-“2[§ L (a+Ves) g\/g[wﬁ}]g”

Decimal approximation:
139.5720248625437079785036439907408502122665272542286168172...

139.57202486... result practically equal to the rest mass of Pion meson 139.57 MeV
that we have obtained 64 = 8> and adding 7 and the golden ratio

Property:
g 32 1, —\ 1, —
64+ 1 (145 ) (3 V13))" [343[1+455]+§4§[9+E]] i

Is a transcendental number

Alternate forms:

¢—54+5—12[[1+1}|?.][3+\'/E]]3';2[\'f1—3! +‘\u'lll+81 +‘\.;'I'E+‘\.;'I'E]3+fr

-t g1z (1495) (04 V)" {21+ V&) < 2[5 | <

1
R [512¢- 32768 +
512

[[l+\f€][3+\{l_3.]]3;2[\f1—31 +'q'|ll+81 +\E+E]g+512n}
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(((1/ sqrt(((([((1+sqrt5)/2) ((3+sqrt13)/2)]*1/4
(((sqrt((9+6570.5)/8)+sqrt((1+65°0.5)/8))) 1/2))))))*1/496

Input:

1

: [ .
49§ \‘:ifll[gl[l-rf?}}[%[a-rfﬁ]} \qll‘jal[g-r\@] +‘J'?:[1+\KE]

Exact result:
| F

e .
1984 1 1 [ P S [ P
| E‘HIIEI:IH 65I|+51u|5||'.¢'+u 65 |

[
396{[ (1+v5)(3+V13)}

Decimal approximation:
0.999111221532175498803850700474303122009832653806435246566...

0.9991112215... result very near to the value of the following Rogers-Ramanujan
continued fraction:

67% e ™V
\E =1- e =~ (0.9991104684
-p+1 1+—e_3”ﬁ
143 ¢54\/5_3 -1 14—
e—47r\/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢ (see Observations for this value).

Alternate forms:
25.-'3968

[ 3 T
[ N [ | 65
395@'[1+h’§][3+fﬁ] 193;341_”‘:'55 +49+“u'||55
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. [
93/1984 oo, (S
W 181+ 1481 45 +/ 13

2968 (1+v5 )(3+V13)

All 496th roots of (2/(1/2 sqrt(1/2 (1 + sqrt(65))) + 1/2 sqrt(1/2 (9 +
sqrt(65)))))*(1/4)/((1 + sqrt(5)) (3 + sqrt(13)))*(1/8):
BT 0

f P
968/ (1 4+ 5 )(3+ V13 1“;}!%\/%[1”"%] ¥

(real, principal root)

=0.9991112

- Ve

ba =

193‘}‘,? Slimy2as

.'
3%"“1“,5 [3+~.f13}1°sqﬂf;\151[ V65 ) \/ (9+V65)
~0.9990311+0.012656

1984 o Glimi124

7
3‘*6\{[1“*5 [3+~.=13}1°8;;f \{ (1+VE5) \/ (9+V65)

=0.9987906 +0.025310

193‘{;? plBimizas

7
3‘*6\{[1“*5 [3+~.=13}1°8;*qf;\{|51[ VE5) + \/[PH’E

=0.9983898 +0.037960

lﬂsw {-‘“"’Tll.&z
[
3%"“1“,5 (3+V13) wsqﬂf \[ (1++65) \/ (9+V65 )

=0.9978289 + 0.05060

Where 496 = 31*8*2. We note that 31 is a twin prime number (29-31) and 29 is a
Lucas and prime number. Furthermore 496 is the dimension of the Lie group Eg x Eg,
fundamental in the heterotic string theory.
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Observations

DILATON VALUE CALCULATIONS
from:

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

We have that:

5. Since GG, 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

n

_'18+...

LE

1 g2

n - bg
or
ga =a—bg 4o
But we know that
6de™™Vrg — 1 _ 24e~"V™ 4 276 VR ...
64g2! = ™™ — 24 4 276 VP — ...

644 — 84692 4 - = EVP _ 2| XT6eTVE ...,
64a — 4096be™™V" ... = &™V™ _ 24 4 276"V — ...,
that is
€™ — (64a + 24) — (4096b + 276)e "V 4 - - (13)

Similarly, if
S Ens O ) o MY

then

V= (6da — 24) — (4096 + 2?6'}5’_rﬁ = R (14)

From (13) and (14) we can find whether €™ 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 G,, and g, be
simple quadratic surds we may work independently as follows. We have, for example,

go2 =/ (1 + V2).
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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:

Ay @
£

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 \,"'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 = ¢

Note that:
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g2 =/ (1+V2).

Hence
64g2a = €™V _ 94 4 276 V2 _
64952 = 40066 V2 4 ...
so that

6A(g3s 4 gpt) = VB P AR B o= BAL - v/3Y R (1B,

Hence _
e™V2% = 2508051.9982. . . .
Thence:
649324 — 4096¢™V2 4 ...
And
64(g2% + 9524 = ™2 _ 24 4 4372¢" V2 L. = 64{(1 + V)2 + (1 — v2)1})

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

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

“For this reason Ramanujan elaborated a theory of reality around Zero
(representing absolute Reality) and Infinity (the manifold manifestations of that
reality): their mathematical product represented all the numbers, each of which
corresponded to individual acts of creation. For him, "the numbers and their
mathematical ratios let us understand how everything was in harmony in the

" s

universe".” - (https://www.cittanuova.it/ramanujanhardy-e-il-piacere-di-scoprire/?ms=006&se=007 )
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CONCLUSIONS

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 final results of the analyzed
expressions.
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