On some Ramanujan formulas: mathematical connections with ¢, {(2) and
several parameters of String Theory and Particle Physics V.
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Abstract

In this paper we have described and analyzed some Ramanujan expressions. We have
obtained several mathematical connections with ¢, {(2) and various parameters of
String Theory and Particle Physics.
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We want to highlight that the development of the various equations was carried
out according an our possible logical and original interpretation



From:

Chapter 4 - General Partition Function and Tau Function -
https://shodhganga.inflibnet.ac.in/bitstream/10603/98249/10/10 chapter%204.pdf
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We have that (from OEIS.org)
A299206 Ramanujan's tau function (or tau numbers (A000594)) for 5 n.

1, 4830, -25499225, -359001100500, -488895969711875, 15167983076643206250, 97133231781274332671875, -
271470664160664028370625000, -6054036890966043032024015234375, -15985594659896064584391569753906250,
218396847859403327980436336954599609375 (list; graph; refs; listen; history; text; internal format)

OFFSET 0.2
LINKS Table of n, a(n) for n=0..10.
Eric Weisstein's World of Mathematics, Tau Function
FORMULA 5 ¢ 1 /(1-4830*x148828125%x°2),
A000351 Powers of 5: a(n) = 5"n.

(Formerly M3937 N1620)

1, 5,25, 125,625, 3125, 15625, 78125, 390625, 1953125, 9765625, 48828125, 244140625, 1220703125, 6103515625,
30517578125, 152587890625, 762939453125, 3814697265625, 19073486328125, 95367431640625, 476837158203125,



2384185791015625, 11920928955078125 (list; graph; refs; listen; history; text; internal format)

We note that: 5'! = 48828125

A000594 Ramanujan's tau function (or Ramanujan numbers, or tau numbers).
(Formerly M5153 N2237)

1,-24, 252, -1472, 4830, -6048, -16744, 84480, -113643, -115920, 534612, -370944, -577738, 401856, 1217160, 987136, -
6905934, 2727432, 10661420, -7109760, -4219488, -12830688, 18643272, 21288960, -25499225, 13865712, -73279080,
24647168 (list; graph; refs; listen; history; text; internal format)

1217160/252 = 4830

A002939 a(n) = 2*n*(2*n-1).

0,2,12,30, 56,90, 132, 182, 240, 306, 380, 462, 552, 650, 756, 870, 992, 1122, 1260, 1406, 1560, 1722, 1892, 2070, 2256, 2450, 2652, 2862,
3080, 3306, 3540, 3782, 4032, 4290, 4556, 4830, 5112, 5402, 5700, 6006, 6320, 6642, 6972, 7310, 7656, 8010, 8372 (list; graph; refs; listen;
history; text; internal format)

n a(n)
546 1191372
547 1195742
548 1200120
549 1204506
550 1208900
551 1213302
552 1217712

553 1222130

We have that:
2#35%(2#35-1) = 4830; 2*552%(2*552-1) = 1217712; 2*12%(2*12-1) = 552
2*8*(2*8-1) = 240; 2¥2*(2*2-1) = 12

240 + 12=252; 1217712 —-552=1217160
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Thence, we have:

((((2%552*(2*%552-1))-(2*12(2*12-1))))) / ((((2*8*(2*8-1))+(2*2(2*2-1)))))

Input:
2x552(2x552-1)-2x12@2x12-1)

2x8(2x8-1)+2x2(2x2-1)

Result:
4830

4830

From

A074872 Inverse BinomialMean transform of the Fibonacci sequence A000045 (with the initial 0 omitted).

1,1,5,5,25,25, 125, 125, 625, 625, 3125, 3125, 15625, 15625, 78125, 78125, 390625, 390625, 1953125, 1953125, 9765625,
9765625, 48828125, 48828125, 244140625, 244140625, 1220703125, 1220703125, 6103515625, 6103515625 (list; graph; refs;
listen; history; text; internal format)

We have the following formula:

a(n) = (1/(2*sqrt(5))*((1+sqrt(5))*(sqrt(5))"n - (1-sqrt(5))*(-sqrt(5))"n)).

Forn=22 and n =23, we obtain:

(1/(2*sqrt(5))*((1+sqrt(5))*(sqrt(5))*22 - (1-sqrt(5))*(-sqrt(5))"22))

Input:
= (1 V3)Vs™ -1 VB) (V5 )
Result:



48828125
48828125

(1/(2*sqrt(5))*((1+sqrt(5))*(sqrt(5))"23 - (1-sqrt(5))*(-sqrt(5))*23))

Input:

—((1+V5) V5 - (15 ) (5 )

25

Result:
48828125

48828125

Thence, we have developed the following expression:

o0 [ o]
4830 )  paa(n)q™ — 48828125 » _ paa(n)g®" .

n=0 n=(0(

(((((4830 sum(1*0.5%n), n=0..2)) — ((48828125 sum(1*0.5"(5n+4)), n=0..2)))))

Input interpretation:

2 2
4830 2‘ 105" —48828125 2‘ 1x0.5° "
n=0 n=0

Result:
~3.14165x 10°

-3.14165*10°



Now, we have that:

Congruence properties of the partition function
Tony Forbes ADF040c 1.11
Talks for LSBU Mathematics Study Group, 24 Sep. 8 Oct & 19 Nov 2008

The functions py(n)
For any k, define p,(n) by

Z ez = [Ja—-=z" |z <1,
n=—0nc n=1

so that pg(n) = 0 for negative n. The partition function p(n) is p_;(n). We will be interested
in three congruence properties stated and proved by Ramanujan:

p(bk +4) =0 (mod 5), p(7Tk+5) =0 (mod 7), p(11k +6) = 0 (mod 11).

n 012345 6 7 &8 910 1112 13 14 15 16 17 18 19 20
pin) |1 1235 7 11 15 22 30 42 56 77 101 135 176 231 297 385 490 627
n 21 22 23 24 25 26 2v 28 20 30 31 32 33

p(n) | 792 1002 1255 1575 1958 2436 3010 3718 4565 5604 6842 8349 10143

Ramanujan’s tau function 7(n) is poy(n — 1).

n 1 2 3 4 5 6 7 8 9 10
T(n) |1 —24 252 1472 4830 —-6048 —16744 84480 113643 —115920

Thence, from the previous expression, for n = 5, we obtain:

(((((4830 sum(5*0.5"n), n=0..2)) — (48828125 sum(5*0.5"(5n+4)), n=0..2)))))

Input interpretation:

4830 Ls 0.5" - 48828 1252‘5 g:5° "%
n=0 n=0

Result:
~1.57083 %107

-1.57083*10’



From which:

1/2[-(((((((4830 sum(5*0.5"n), n=0..2)) — (48828125 sum(5*0.5°(5n+4)),
n=0..2))))]*1/2-233-21+3/2

Input interpretation:
1 |I 2% . 3
~ |-|4830 ) 505" - 48828125 )’ 5-0.5°"**| 233 -21 + -
2 \ 2

n=0 n=0

Result:
1729.18

1729.18

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

or:
(((((4830 sum(5*0.5*n), n=0..2)) — (48828125 sum(5°6*0.5"(5n+4)), n=0..2)))))

Input interpretation:

433(3}_5 0.5" — 48828 1252‘5 gand
n=i n=0

Result:
_4.92204 % 10"

-4.92204%10'°

From which:

[-((((((((4830 sum(5*0.5*n), n=0..2)) — ((48828125 sum(576*0.5"(5n+4)),
n=0..2))))))))|*1/4+21+5



Input interpretation:

l 2 2

4|' ~|4830 35 0.5" -48828125 3 5° - 0.5°"*| +21+5
‘u n=0 n=0

Result:
497.017
497.017 result practically equal to the rest mass of Kaon meson 497.614

and:

1/2[-((((((((4830 sum(5*0.5"n), n=0..2)) — (48828125 sum(5"6*0.5°(5n+4)),
n=0..2)))))))]*1/3-89-13-3/2

Input interpretation:

l 2 2

1, : : 3
- 3|' —|4830 ) 5-0.5" -48828125 LSE‘ 0.5°™*| -89-13- -
2 "ll n=0 n=0 2
Result:
1728.89

1728.89 = 1729

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

Now, we have:

o | o0 (1 i ISR]S
pt
;p{!ﬁ-f +4)x" = 5 H 1)

5 product ((((1-0.5°(5n))*5) / ((1-0.5*n)"6))), n = 1..500
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Input interpretation:
L Ol

5[]

Sl S Bl

Result:
73175

7317.5

5 product ((((1-0.5°(5n))*5) / ((1-0.5"n)"6))), n = 1..1000

Input interpretation:

1000 [l _ Cl.SSJz-IS
5 e dy
l_l (1-0.5)°

Result:
7317.5

7317.5

Thence:

n=0

[ 4] oo = o]
S Pau(bn+ 4)g" = 4830 Y pay(n)g” — 48828125 S pag(n)g™ .
n=0

n=I[
we have:

-(7317.5)x = (((((4830 sum(5*0.5"n), n=0..2)) — ((48828125 sum(5*0.5"(5n+4)),
n=0..2)))))

Input interpretation:

2 2
x [—?31?.5}—.483[)2:5 0.5" — 48828 1252“5 ;57 e
n=0 n=0

Result:
_7317.5x = -1.57083x 10"

10



Plot:

3000 - 2000 1000 1000 2000 3000

-1x107 \
' — -7317.5 x
2x107 | \ -
| = -1.57083=10"

Alternate form:
1.57083%x 107 - 7317.5x =0

Alternate form assuming x is real:
0-7317.5x = -1.57083 %107

Solution:
x=2146.67

2146.67

(7317.5)(x+34) = (((((4830 sum(5*0.5"n), n=0..2)) — (48828125
sum(5*0.5°(5n+4)), n=0..2)))))

Input interpretation:

2 2
(¢ + 34) « (-7317.5) = 4830 :;_“ 5.05" —48828 125 “)_“ 5.0.5° "
n=0 n=0

Result:
_7317.5(x +34) = -1.57083x 107
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Plot:

3000 2000 1000 1000 2000 3000

1 x107 | \

S

- = _7317.5(x+34)
2107 | -
: — _1.57083 %10’

Alternate forms:
1.54505 %107 ~7317.5x =0

~7317.5 (x + 34) = -1.57083x 107

Expanded form:
~7317.5 x - 248 795 = -1.57083 x 107

Solution:
x=2112.67

2112.67 result practically equal to the rest mass of Strange D meson 2112.1

and again:

-(7317.5)(x+377+34+5+2) = (((((4830 sum(5*0.5”n), n=0..2)) — ((48828125
sum(5*0.5°(5n+4)), n=0..2)))))

Input interpretation:
2 2

(x + 377 + 34 + 5 + 2) < (-7317.5) = 4830 L 5.0.5" -48828125 L 5x0.57 %+
n=0 n=l

Result:
~7317.5(x + 418) = —1.57083 % 107

12



Plot:

T

1107 |
[
2000 1000 | L0 2000

1107 |

2 mTE
Alternate forms:
-73175x-3.05872 = lDIs =_-1.57083x 107
1.26495 %107 ~7317.5x =0
-73175(x+418)=-1.57083 % 107
Solution:
x =~ 1728.67
1728.67

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

From:

Efficient implementation of the Hardy-Ramanujan-Rademacher formula
Fredrik Johansson - arXiv:1205.5991v2 [math.NT] 6 Jul 2012

Now, we have that:
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Ad7? ; 2/ N \Y? ‘v [2
Min,N)= ‘}]ﬁﬁfv_h 24 ?T_;, ( ) sinh ( i fE) -
Pl z ) [y
= - /' 1.8)

It is easily shown that M(n,en'/2) ~ n—1/4 for every positive . Rademacher’s bound (1.8)
therefore implies that O(n'/?) terms in (1.4) sufice to compute p(n) exactly by forcing
|Rin,N)| < 1/2 and rounding to the nearest integer. For example, we can take N = [n'/?]
when n = 65.

Forn =256 and N=1256 , we obtain:

(44Pir2)/(2255qrt3) * (16Y(-1/2) + (Pi*sqrt2)/75 * (16/255)*/2
sinh(((Pi/(16)*sqrt((2*256)/3))))

Input:
44 5° 1 [ 16 [ 2256
-1)2 L A R
225 73 16 +(?5 [;rw,.' 2 ]J ‘1| TEE smh[ 16 ‘1| 5 ]

sinhix) is the hyperbolic sine function

Exact result:
11#° 4 ,
+ — .| — msinh
2253 75V 235

[ 2

e

Decimal approximation:
0.374474480196453188207662435055045762223802159630964505486...

0.374474480196453...

Alternate forms:

14



-
fr[935}r+ 124170 sinh[\( § n]]

1912543

PR

fr[—ll;r— 12 \(g sinh[\f’l = n]]

22543

[

935V 3 2 +12V510 ;rsinh[,j § n]

57375

Alternative representations:

ek [44;121 1(]16 (2 256 J5i
225v3 75|\ 255 sinh) 75 3 [’T ]_
(16 5
a4 ;T\J V2

3

+
V 16 (2253 75 csch[—l }T\I 22 ]
16

225v3 75|\ 255 3

: I— ET—
1642 [44;121 1] /16 2 . 256
S ol [ — smh[ i ‘J “ [;T\E] =

—
44 o° 1 r 1 512 ’15 \/—
—+—1II'CDS—+—5III'\( g 2
V16 (2253 75 1 \

: M T
e e [44n21 1 16 2 - 256
SR Sl [ — smh[ 16 ‘1’ ﬂ [rr\'{E] -

995vF | 75 \ 255 3

- [_f—l,-l&:r ¥ 512/3 | 1/16m+ 512/3 ] 16 o
44 p? 255

\/E[zzsﬁ] 4xia
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Series representations:

-1y2 [
1612 (4427 1 [|'£ sinh[i;r | 2. 256 ﬂ[”‘E]:

ge
2253 75

112 8 2 & 2
Jr1+2.l-; o

i _}TZ‘
225v3 75V 255 =

167112 (44 %) 1 |'Esinhi ||2 256 ['E]—
225v3 75 N

1122 4 [ 2 iz
225».@+?5\(255 T4 A2k

167V (4422 1| [ 16 .
——— 4+ —| | — sinh
2253 75

\ 255 3
2
12 4 [ 2 ﬂ.[é[‘3”2 5]”]
+— i —;1'2‘I
22543 75 255 (2 k!

=

o pe=) e

Integral representations:

1672 (447 1
iab B Sl
2253 75

11 2 8 n? ‘1 (2
+ —— J cosh|,| — =t|dt
22543 225485 Jo 3

.
22543 75

1172 22 J‘I wiy @
22543 225485 Jui e

= {4y g

-1z [
16712 (447%) 1 [|'£ Smh[in || 2. 256 ﬂ[”"E]=

9
7= {6 sis
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From which:

1+sqrt(((((44Pi72)/(225sqrt3) * (16)7(-1/2) + (Pi*sqrt2)/75 * (16/255)*/2
sinh(((P1/(16)*sqrt((2*256)/3))))))))

Input:
44 n? 1 [ 16 [ 2% 256
T ke S A
1 +\ o 16 + [?5 [;r \E]] ‘u| o smh[lEJ ‘1]| S ]

ainhix) is the hyperbolic sine function

Exact result:

| p— p—
| 114 4 [ 2 | 2
1+ | — 4+ — _}TSlnh\I—ﬂ'

\ 22543 75V 255 3

Decimal approximation:
1.611943200139075969949760296084325418870941463955449598770...

1.611943200139.... result that is a very good approximation to the value of the
golden ratio 1.618033988749...

Alternate forms:

[ —

T f
117+ 12\( é sinh[\‘i n]]

15v3

[

1+

||11r2+12 llz;rsinh ':n
"lll \Iss \13

153

1+

| '
F s o |
3825 + 334 ‘u'l 85 [QSS;T +12+170 sinh[\J § n]]

3825
17



Alternative representations:

16712 (442%) 1

\i 22543 75

1+

44 g2 255

\ \/_[225 \."—] 75 csch[—lls ]
16712 (4477 1 { 16 1 2. 256
\1' —ZEEﬁ +%[ e Smh[lﬁ \ ]][;r\j;] -
44 52 1 x 1 [ 512 16
J\/_[EESVIB]+EHTCDS[E+EIN ]‘HESSJ_

w+i[JT—ﬁsinh[ln il ]][}T'\E] =
3

1+

1
+\1. 295v3 75|\ 255 16 "\
;r[— ~1/167 45123 116”'512'3] [ 16 o
44 52 255
iR % 2. 75
\ V16 (225 V3)

Series representations:

E sinh
\{ 255
‘1(11;1/%24 e ngmf“zk[\/gn]

15%3

1672 (4427 1

\ 225v'3 75

1+ i}T = 3255 ]][H\E] -

16 "\

1+
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1624422 1 ([ 16
1+ ‘—[}+—[ —— sinh

Nk ;55]]@\/5]:

\ 2253 75 [\ 255 16~ \|
{ ,'_ 3]—1 2k 142k
11”2 12 Ek—':' [1+2 k)
1+
15V3

1+ ‘M+A[Esinhin = 3255]][;r\/5] -

\1: 2953 75|y 255 16
; 7 g = ol2(142k) gl/2(-1-2k) 142k
1+ 2‘
29543 '.?5 255 T i1+2kn0

Integral representations:

16
—— sinh

\ 255

15-1-"2[44;r2 1
\'! 2253 75

f
1+’ e + iz flcnsh[ —}Tt]d’t
i}

1+ — @ﬂ[mﬁ]:

16 "\

5

%]

\ 2253 225485

1624422 1 ([ 16
1+ ‘—[}+—[ —— sinh

\ 225v3 75 |\ 255

| : i
’ 11 7° 2ime f'l'Nﬂ’f /
+ -

\ 225v3 225485

o= oty 5

and:

(521+123)/(((((44P172)/(225sqrt3) * (16)~(-1/2) + (P1*sqrt2)/75 * (16/255)"1/2
sinh(((P1/(16)*sqrt((2*256)/3))))))))+7+7/3
Input:

521 +123 7

+7+ =

S

44n3_ 16-12 4 [;r }\/ 16 smh[ \/2256]
225v3

sinhix) is the hyperbolic sine function
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Exact result:
28 B
E ’ f |
2
L2 1 P ,frsinh['JE n]
3

23543 75 \ 255

Decimal approximation:
1729.076691177507212558857969458488329143599143835854471508...

1729.0766911775...

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. The number 1728 is one less than the Hardy—Ramanujan number 1729

(taxicab number)

Alternate forms:
28 1231650043

T

-

035 7% + 124170 ;rsinh[\/% n]

28 144900 V3

poa— —
}T[—ll}T— 12 \Illl :—5 Sinh[\l ‘E }T]]
28 B4

2 2 ETER N T 1172
—\/—[P\E'ET—{“.\Z'BT]}T-I'—T

22543

Alternative representations:
521+123

+7+

—

6-1/2 (4412) [ e . ' o
Bl o [\(1_6 mnh[i&n\fz—;“]][nvz]

22543 7 255 1
28 B

bt cx
3 .
m.l

4-4:rE A

— —
V16 (225v 3 |

La ] =]

k|

2 ide

um

5

1 [5l2
16.-‘[ |

V3

——
TS csch l
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521+123 7
; + 7+ 5
16_1;2.:44;[2] " i 1_|5 Sinh i o 2 256 [ VI,_
225v3 75 \Izss 16
28 644
b
3 2 —_—
— A1 i Lircos|f+lin (22 280Rsn
V16 2254 3] 75 2 16 3 255
521+123 7
+ 7+ 5 —
6_1"I2|' |
¥ [‘J 51111'1[— P |I2 23k ]][ 2
22543 75
28 644
b
3 2 . —
— L lircosh|E - L (32 16 2
V16 |2254'3 ] 75 2 16 3 255
Series representations:
521+123 7
+ 7+ 5 =
6_1"I2|' EII )
ol v '4_4” '+i[ L smh[in k1 ]][;rﬁ}
23543 75 255 16 3 -
28 12316500v3
B (. e Yk
935 7% + 12 l?D}TZ‘ T
521+123 7
; + 7+ 5
16_1;2.:44;[2] " i 1_|5 Sinh i o 2 256 [ VI,_
225v3 75 \Izss 16
28 123165003
i
3 : (L(-3iszvE)n*
i) & 1)
fr[935n+121‘-" 170 LH 20 ]
521+123 7
+ ?-I' 5 =
67112 (a422) ,
ol o A[\; 16 smh[in 2 256 ]][mm
22543 75 255 16 3 -
28 B4
b
3 aa 3 = o 2L/Z0420) ., q1/2(-1-2F) 142k
S — e AT — Z -
225V 3 255 k=00 {142 k)

Integral representations:
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521 +123 7
+ 7+ o
6_1-'IE|' .-EII | . | e
il g ol 7 L[‘J 16 Smh[in\f 2256 ]][Meg]
225v3 75 | Y 255 16 3 -
28 B4
L —
2 2 . '
Ll i & jjlcnsh[\l 2 ;rt]dt
225v3  225v85 3
521 +123 7
+ 7+ -
&-1/2 (44 72} | ) | .
o ol L[‘J 16 Smh[in\f 2 <256 ]][}Ham
225v3 75 | Y 255 16 3 :
28 B
T
1172 _ EJ'H?E i a4y e /16 shs T

225+v3 225+ 85 “iedy G32

AT/((((44Pi72)/(2255qrt3) * (16)N(-1/2) + (Pi*sqrt2)/75 * (16/255) /2
sinh(((P1/(16)*sqrt((2%256)/3))))))))

Input:
47

far? 16712 4 [% (V2 ‘j 21—:‘5 sinh[ﬁ ‘j 2.256 ]

22543 3

sinhix) is the hyperbolic sine function

Exact result:
47

5 | [
L LA ;rsmh[\l% ;r]

ao543 75 255

Decimal approximation:
125.5092202153356713099373569842892621165877221950597725066...

125.50922021... result very near to the Higgs boson mass 125.18 GeV

Alternate forms:
BORBT5 3

—_—

79357 +12+170 sinh[\lg ;r]]

22



BOBB75 V3

—

93572 + 12+ 170 nsinh[\/% n]

1057543

fr[—ll;r— 12 \/ 2 sinh[\/? n]]
85 3

Alternative representations:

47
16112 {44 22 , =
++L\J£ Slnhi.i'T 2—256 [}T"I'IE}
22543 75 255 16 3 ’
47
I 16
; v
aan? TN s ?
V16 (22543
l: ] ?5-:5:]1['1-11 |I =l
16 3
47
16-1/2 (44 22) , =
—"_+L\J£ Sll‘.l.hi}'l' 2-256 [_;1-1.‘!'2}
225+3 75 255 16 3 !
47
a2 |
T 4 Lirros|T g Ly s 18 of 3
V16 (225v3) 75 2 16 3 255
47
16-1/2 (4422 , ol
He i Ryl \fﬂ sinh| L x [ 22256 (rv'2)
22543 75 255 16 3 :
47

2 - (512 'l
% + s ircosh|X® - A i 22 i 2
V16 (22543] 75 2 16 3 255

Series representations:

47
-1/2 5 2 i
i o [\j 16 sinh[i x| 2256 ]][wz}
2253% 3 75 255 16 3 !
BOBB75V 3

935 x2 + 244170 andjf“M[ |'§ ;r]
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47

—_—

6—1_I'E|l 7 EII | ) | =
L——EE4+1[Jl£smh&%nJifﬁ]hnf2}

22543 75

—

255
BORBT5 V3
o {3]-”3-kn1+2k
03512 +12vV 170 ,-rr")_‘m e
47
6—1}'2,! .-E'I | . | G 2
i i [\; 16 smh[i r e ]][m«m
2254 3 75 255 16 3 :
80887543
= I:él:—31'+2 ‘a'?]n]zk
n[gasm 12:i¥'170 Lm i

Integral representation:

47
6—1_I'E|l .-EII | i | s 2
i o A[\( 16 smh[i e ]][m«z}
2254 3 7a 255 16 3 !
2696625

=i a4y g2

i — S IJTEI."':EI 5)4s
2 [935»*% ~6iVB5 [L9* ¢ d’s]

55/(((((44Pi*2)/(225sqrt3) * (16)(-1/2) + (Pi*sqrt2)/75 * (16/255)"1/2
sinh(((Pi/(16)*sqrt((2*256)/3))))))-8+1/2

Input:

55 1

_ B4 =
f f
sl 1672+ (L (nv7)) | 2 sinh[i J 2 ]
22543 73 ‘ 255 16 x|
ainhix) is the hyperbolic sine function
Exact result:
55 15

— '

1172 4

| |
2 - 2
— + = | — gmsinh| /= &
3543 75\ 255 3

Decimal approximation:
139.3724917413502536605649922156576471577090366112401593162...
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139.37249174... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternate forms:
105187543 15

—

935 7% + 12V 170 }rsinh[\/ g ;r]

15 123753
2 i [
}T[—ll}'l'— 12 | = Sil‘lh[\/ N }T]]
85 3
55 15

Alternative representations:

55 g 1
o o
6-1/2 (aq 72} [ ous — _ 2
1—'4_4T' + i[\l oL smh[i }T\f %238 ]][;TUE}
2253 75 |'{ 255 16 3 -
15 55
|_l_|5_ e
441 "y 255 ¥2
— — T
V16 (225V3 ) ?SCEEH[iléﬂwllsé‘E]
55 1
-8+ 5 .
6112 (44 72} . 2
i i DY [\( 16 smh[i | B2 ]][,wz}
22543 75 |\ 255 16 3 ‘
15 55
—._44”2 ,_,+—1HTCDS[’1+—1UT\(E] Al
V16 (225v3) 75 2 16 3 |Y 255
55 1
-8+ -
67112 (4422) , —
i ool (Y [\( 16 smh[L r e ]][n\.’?}
2253 75 |y 255 16 3 ‘
15 55
-—+

2 i _ —
M 1 incosh|iZ -1, 512 16 .5
V16 (225v3) 75 2 16 3 255

Series representations:
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55

1
8 =
6-1/2 (a4 n2} f 2
1—'4_“' e [‘J s lllh[ 22345 256 ]][ 1-.'{_
225v3 75 | Y 255 y

15 1051875v3
57 |: '|—1 2k 142k
9357 +12V170 7 >~ —-—mm
55 1
; -8+ e
16—1,-2,:4:;;E]+ L[\fl_ﬁ_ sinh[in Ifz 256 ]][ V)
225+ 3 7a 255 16
15 1051875v3
-— 4
2 (L{-zis2vE )"
L] & P
fr[935}1'+121"4" 170 Zm 20 ]
55 1
-8+ - =
g-112 2) )
w0 ) 4 [\( 16 5111h[i p [ 2258 ]][nﬁ}
223 3 73 255 16 3 !
15 55
-— +
2 g S1/2(142K)  51/2(-1-2k) 142k
22543 T 5y 285 Zk-ﬂ [1+2 k!
Integral representations:
55 1
-8+-=
6—1||'2|| Ell )
2 Bl v ) P [\( 16 smh[i x| 22236 ]][,ﬂm
2254 3 Ta 255 16 3 :
15 L5
-— +
2
LA Jnlccsh[ fi2 ;rt]dt
2253 225 \.I'SS
55 1
-B+- =
&5-112 ( 2) )
e Bl vl P [\( 16 smh[i x| 22236 ]][mm
2254 3 Ta 255 16 3 :
15 55
-— + 5 for 0
- 1172 i 2ing2 " o +y e e ds

225v3 225+ 85 Jiedy 32

Forn =4096 and N =V4096 =64, we obtain:
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295+/3" i+ n—1 N 3

4472 T N 1/2 : fo7

(44Pi72)/(2255qrt3) * (64)(-1/2) + (Pi*sqrt2)/75 * (64/4095)*1/2
sinh((((Pi/64)*sqrt((2*4096)/3))))

Input:
441 1 | 64 | 24096
6442 o[ 7 ren] 15
2253 (75 (=V2)) \ 4095 *" [54 \ 3 ]

sinhix) is the hyperbolic sine function

Exact result:
112 8 2
— + — —}TSillh,J—ﬂ'
45043 225 ¥ 455 3

2

Decimal approximation:
0.187149343693807983020756694260300435028700934433310035425 ..

0.18714934...

Alternate forms:

et S e
n[soosm r+48vV 010 sinh[\(; P

|

R W . |
5005v 3 72 +48v 910 nsinh[‘j ;r]

|

6514250

|'T =
fl'[—l].}T— lﬁ\/ i Sinh[\l 2
455 3

45043

]

[TE RN K]

614250

Alternative representations:
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: T
7 [44;121 64 (2 4096 J5h.
225v3 75|V 4095 64"\ 3 [nv2)-
-
Ry

+
V64 (225 V3 75 |t:sch[i i ]
& 3

: E—
6412 [44;31 64 7 2. 4096 I
225vs 75|\ a0 *" 54”\4 7 ||"V2)=
L7 ey '7
44 5* 1 r 1 | 8192 ( 64
—+%1NCDS—+§1N\IT mﬁ,‘l
V64 (225V3) \
; ES
6412 [44;121 64 il L 2 4096 [ E]
_— 5in ==
225v3 75|\ 4095 54 s v
i (_f—l,-'ﬁdhr v 81923 | 1/64my 81923 ] 64 o
44 ;2 4095
+
v 64 (22543 2xTa
Series representations:
: - CO——
6412 [44;121 ( 64 o] s 2 4096 [ \E]
_— 5N =
225v3 75|\ 4095 54 T s 9

[

1147 16 [ 2 3 \/?
450 v3 | 225 ¥ 455 itk 3"

—
64

64717 (44 5*
sl

1
29543 ?5 [‘q( 4095
11x° 8 T
T ) ,J A }TL R TR
225 ¥ 455 e il1+2k0

64 \4( 3

—
ol M 2 4':'95]
[E}-l-'z-k 2k

4503
7 [44;121 ( 64 o 4096 J5h.
225v3 75|V 4095 ~ 64"\ 3 [nv2)-
2k
114 8 [ 2 ﬂ[é['B”E‘E]”]
25043 | 225V 455 Hké': 2k
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Integral representations:

| '7 Ii
642 (44%) 1] [ 64 . [1 [2.4096 || =
g Lo e——ginhi [}Wn'g]_

225v3 75|\ 4095 64\ 3
11+° 16 x° 5! lg
+ f cosh “II - nmt|dt
450 V3 2951365 ° 3
64 Y2 (447%) 1| 64 |1 |2 4006 o
g || sinh| — x| [mfz]—
2253 75 | \| 4095 64"\ 3
11 FI'2 41}T3"I2 i ca4y f’TE-"I':ES:""S
— [ , ds tol
450V3 99541365 Tienr s

From which:

1-H(((((44Pin2)/(225sqrt3) * (64)(-1/2) + (Pi*sqrt2)/75 * (64/4095)71/2
sinh((((Pi/64)*sqrt((2*4096)/3))))))"1/4

Input:
o —
Lo 2T a2 (L (1V2)) | o i) T [ 2408
‘-‘\ 2953 75 \ 4095 64\ 3

ainhix) is the hyperbolic sine function

Exact result:

| ' T " g

J 11 8 [ 2 F

1+4 — + — —}'I'SlIlh\J—}T
\ 45043 225 ¥ 455 3

Decimal approximation:
1.657729130706923031377260260129740986143694759330906384278....

1.6577291307... result very near to the 14th root of the following Ramanujan’s class
invariant Q = (6505/6101/5)3 =1164.2696 i.e. 1.65578...
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Alternate forms:
|
R P
4|| 1a11r+16 [ £ sinh| [2 &
‘-q 2 455 3

Y5

1+

—

|
|
2730 + 182%% :! 15 N[ECICIS V3 7+48v 910 sinh[\f § ;rH

2730

|
—
2730 + 182%% :If 15 [SDDS V3 n* +48+910 x sinh[\l : ,TH

2730

Alternative representations:

64712 (4477 1 ’ 64 1 ’2 4096

| —m—M—MMMM8 + — — sginh| — L i L
+§{1| 225v3 75|\ 4095 T |6aT\ T 3 [””‘K_]

B4
4412 ol i V2

1+ -

4 ¥ 64 (225 V3] 75 csch[i;r @J

| ™ 3

64712 (447) 1 64 1 {2 4096
G Ce——me ] e Y 2) =
+f{1| 2o5v3 75|\ 4095 T [64T\ 3 [”(_]

—

! 44 r* 1 r 1 8192 f 64
1+4i—+—1ncos—+azn\fT KQSE

\ V64 (225v3) 7 2 \

64 12 (444%) 1 { 64 1 {2 4096
e Ce— e el L o 2) =
"\ 225v3 T 75 [‘q 4005 "4\ 3 [V2)

——

! 44 n* 1 ir 1 8192 64
1+4i—+_1”':05h_‘6_”\f— (—'\E

\ V64 (225v3) 7 2 64 3 |\ 4095
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Series representations:

64712 (4477 1 64 1 2 4096
BP0 M 57l inh| — x| B
+i“1| 225v3 75|\ 4095 64"\ 3 [M/—]
| 12 16 [2 \/7
144 iy o
+5’4 250v3 225V 455 24 “‘“‘[ ]
64712 (4477 1 64 1 2 4096
TP (L R 55 TG O ) M T I B e
+f{il 9953 +?5[ a005 64"\ 3 [“/_]
551;3 7t |I 1]_1 e
+24 Ek:':' 1142k
1+
534
64712 (4427 1 64 1 2 4096
TP (Lo R 5 G O ) B TR ) . B i
+§{1| 225v3 75|\ 4095 T |64T\ T 3 [”“K_]

11 2 w oli2{142k] ol/2(-1-2k) 142k
1+ 4 + — \I —= }TL
14 45043 225 ¥ 455 e (1+2k)n
Integral representations:
64712 (4477 1 64 1 { 2 4096
lay ———— +— inh| — 2| =
+§i| 995v3 75|\ 4095 T |64 ”\4 3 [m‘/_]
I 11+7 16 »*
+ 4i + J cash - ;Tt
\ 450V3 2254 1365
6412 (447%) 1 64 1 ’2 4096
1+4#+— sinh| — = ? [;r\/?]:
\1| 2953 75 || 4095 64\ 3

11+ 4 Jhmrf i I
ds for 0
\ 4503 355 {1365 i
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and:

322#1/((((44Pi"2)/(225sqrt3) * (64)(-1/2) + (Pi*sqrt2)/75 * (64/4095)*1/2
sinh((((Pi/64)*sqrt((2*4096)/3))))))))+7+3/2

Input:
1 3
322 +7+ =
2

o ol |
44—"1'2_ T 1/2 + [i [.i"l' W2 ”‘j 64 Sj.l'.l.h[l ‘J 24096 ]
225v 3 75 2 4025 54 3

sinhix) is the hyperbolic sine function

Exact result:
17 322

T
Pl

2 n f f
L L 2, frsinh[‘jg }T]

4503 225 \ 455

Decimal approximation:
1729.051051072154156463104929194658262224119375844257693054...

1729.051051072...

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. The number 1728 is one less than the Hardy—Ramanujan number 1729

(taxicab number)

Alternate forms:

17 197788500

et

]

[ X

|
50053 »° +48 /010 ;rsinh[\/ n]

17 1440900 +/3

2 i -
m|-11x-16 ‘.‘Illﬁ Sinh[\fi }T]]
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e
2 p—
i 2 [‘,JZ-EH_‘,—J /3 .IT]}T_'_ lln'E_
225 '\ 455 4503
Alternative representations:
322 3
+ 7+ 5 =
{ 2y gq-112 5 .
il — 2 (x+f2 }\J L 5111h[i i R GIeE ]
22543 75 "\ 4005 64\ 3
17 322
Tl
2 | 64
aan? Ty 2005 ¥ 2
V6 iEY s
644225 3] Tacach élinwllil';ﬂ]
322 3
+ 7+ 5 =
{2252} ga=1/2 5 g ] .
s —— + L (xv/2 }\J i 5111h[i i, -2 XAUPE ]
22543 75 "\ 4005 64\ 3
17 322
E T+
__dan? 1 oicos|T s Ly 8192 | [ 64 o
VB4 [225V3) 75 2 B4 3 4095
322 3
+ 7+ 5 —
laax2) ga=1/2 5 g i .
s L +i[;r'~..f2}\li smh[ln 2 4':'96]
225v3 75 "\ 4005 B4 3
17 322
T

2 : |
% +—1!}TCUSh = —i}T pye —64 y 2
VB4 (22543 75 2 b4 3 4005

Series representations:

322

(44 72| pe-1/2 — )
"—,_+L[}T‘4"2'}\I£ girih | Loty J-2X008E
22543 75 "\ a0es 64 3

17 197788500

e &
fie)
5005V 3 22 +48V 0910 NZH

+ 7+

B |

Iv-1/2-k 142k
(g

(142 k)
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322 3
+ 7+ 7=
laax2) ga=112
M'I—'_+—[}T‘u"2 \J—smh[ \/2"‘396]
2253
17 197788500
T
2 Il[]*|:—31'+2 ‘ul"_I51'|:r'|E',|c
w o g 1,
x [5005 V3 r+48iV910 )1 T ]
322 3
+7+ 5 =
(44 72)6a1/2 .
M"—'__,_L[}Tv'g}\lﬂ Sinh[ir\/wfﬂ]
2253 75 "y a0os 64 3
17 322
T
2 42 s £t S1/2(142K)  51/2(-1-2k) 142k
4504 3 225 455 (1+2 k)t
Integral representations:
322 3
+ 7+ i
{ 2'64—1.1'2 5
M’—_+L[}ng}\lﬂ Sinh[in\/ﬂ]
235V'3 75 "\ aoos 64 3
17 322
2 1172 1622 ¢ A
T_ 4 LN jjlcosh \/— nt|dt
450v'3 22541365 3
322 3
+7+ e
(44 72)6a-1/2 s
-4“-'—_+L[”g}\|r£ Sinh[in\/ﬂ]
2253 75 "y aoos 64 3
17 322 .
E + 3 T0T |
1172 i 432 I a4y e il e ds
4503 225V 1365 ey 32
and:

29*1/(((((44P12)/(225sqrt3) * (64)™(-1/2) + (P1*sqrt2)/75 * (64/4095)*1/2
sinh((((P1/64)*sqrt((2*4096)/3))))))))-18+golden ratio”2
Input:
1 2
29 ~18 +4

#6412 (L (xvT }\/ Smh[ \/m]
225 3 3

(=]

sinhix) is the hyperbolic sine function

34



# iz the golden ratio

Exact result:

29
& —18 +

5 | .
L i ;rsmh[‘lg }T]

45043 225 \ 455

Decimal approximation:
139.5744951101550828526457139978597052124391349545991575782...

139.57449511015... result practically equal to the rest mass of Pion meson 139.57
MeV

Alternate forms:

2 17813 250
¢ - 18 +

—

5005+ 3 n% + 48010 nsinh[‘jg n]

T 13050V'3
PEREE | —
|
}T[—llﬂ'—f|.|5\/i Sinh[\f' 2 }T]]
455 3
33 5 29
TRt T |

— —

2
1172 8 2 : 2
—1— +— [ = gsinh| [t~
4503 225 | 455 3

Alternative representations:

29

—— 5 [ i L
Coa o3y pa=112 f |
[EES ST — ,
II—'—+L[}TVIEI|\J£ Slnh[iﬂ'\‘w
2254 3 73 ! 4095 [ 3
29
B
T S
T ™y 2005 V2
V64 [225v3 '
! ] TS cach '1_.IT IIEJ‘E"1
64y 3
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29 .

223 3

(44 72)pg~1/2 .
S Lo P B i | Lo |- 2XAURE
75 "\ 4005 B4t 3

=1 F

29

2
— A1 Ligcos|T4Lin [ 222 ..
VB4 [22543) 75 2 64 3 4005

29

SR =

(44 72| e~ 1/2 ,
"—'_ + i [_;rl- "'I'I 2 } i Sll‘lh i T 2;4096
7a ' 4095 T 3

2254 3

“1B+4° 4+

29

V2

2 ;
. M S S B4
VBa (22543) 75 2 64 3 4095

Series representations:

29
1B g =
(a4 721 6g-1/2 .
scc it Lot S TR I smh[i;r {'Z_MJ
2253v 3 75 : 4095 G 3
33 45 17813 250
-——+ — +
2

50053 % +96 010 ;TZHIHM[ § ]

: 29 ~18+¢° =
%+%[nﬁ}\/§sinh[ﬁ—hn EL‘:MJ
E+E+ 17813250
. 5005V3 «% +48 V910 x ) - Rk
k=0 (142 k)
29 ~18+¢° =

{4472 6g"1/2 .
"—'_ + e [_;rr v 2 } ﬂ Slllh 1 T 2;4096
2234 3 75 ! 4095 B4 3

33

e

2

V5 29

2 1—1 2k 142k

lln Zm {
45043 225 455 (142 k)
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Integral representations:

29
— ———— _18+¢° =

{4472 647112 —. | . '
%"—'__,_L[}Tv'g]\lﬂ mm[iwz;w

2234 3 73 ! 4095 i 3

33 V5 29

T

2 2

1172 1672

—
— T jjlcnsh 2 rt|dt
45043 2251365 3

29
— —— _18+¢ =

i 2yeq-1/2 | |
[EE Sl 1T — ,
e L vT) | mnh[ifr\lz;m

2254 32 75 : 4095 G 3

33 45 29
e 7
1172 _ 432 i oty :';r T tlen s

450v' 3 225+ 1365 Jiedy 32

29% 1/(((((44P1*2)/(225sqrt3) * (64)(-1/2) + (Pi*sqrt2)/75 * (64/4095)°1/2
sinh((((Pi/64)*sqrt((2*4096)/3)))))))-29-1/golden ratio

Input:

1 1
29 —— _20_ =
4472

- | |
L6424 (1 (V) [ 8 si11h[l 42_4096]
225v 3 75 2 4025 54 3

sinhix) is the hyperbolic sine function

# iz the golden ratio
Exact result:

1 2
——=—-29+ 2
@

—_—

1172 ]

| |
2 : 2
—e— — msinh - T
450 v 3 223 453 3

Decimal approximation:
125.3384271326552931562365403291284289769985165949876318539...

125.33842713265... result very near to the Higgs boson mass 125.18 GeV
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Alternate forms:

1 17813250
-— 29+

—

50053 2% + 484010 ;rsinh[\/‘;: n]

1 1305043
—;—29—
fr[—ll}r—lﬁl\/—EI Sinh[ 2 }T]]
455 3

29

[-5?- 5]+

Ba |

I
o=
=l
< |3
w'l %]

+

b
HE
un

un

=

175 ]

-

=

-
—_—
e

=
 ——

Alternative representations:

29 29 1
(44 n2) 64-1/2 w oo Gl e "
B el e B sinh[i;r ,2_409.5]
2253 75 "y aoes B4 3
1 29
-29- -+
¢ |
64
44 72 "y 4005
— — T
V64 225V 3 | ?5“1115,1;"\,"&15-22
29 20 1
(a2 521 ga-112 o o &
ey = V2| sinh[in EE—“%J
2253 75 "y aoes 64 3
1 29
-29 - — +
T RS WO .S Ry FER Y S
V64 (2253 75 2 64 3 4095
29 1
gy -
(4472 6a1/2 s
sl + V7)o sinh[in 2 4096}
2253 75 "y aoes 64 3
1 29
-29- -+
@

2 3
%'P—IIFCDS}IJ—H—iH e —64 Y 2
V64 [225473) 75 2 A4 3 4095
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Series representations:

29

(44 22)gq~1/2 — .
"—'_ + 1 [_;rr v 2 } ‘J i Sll'.l.h 1 T 2;4096
22534 3 73 ! 4095 B4 3

2 17813250

5005v’_;r2+95~.1910nsz1+2k[\/g ]

S s

e

29 % E_
{ 2y g4-1/2 A =
'4“"—_+—[frw'2 \(—smh[ 2‘109'5]
22543 m
o 2 17813250
_g_1+‘u'l'§+ II['|—12—J~: 142k
50053 n% +48v910 nzmw
29 1
{44 72y 64112 TR ETh 'p =
M"—_ﬁui[;rqg}\lﬁsmh[ \/m]
2253 75 ) 2005
2
_2Q _ %
1+ E 11,r|'2 + E i sz I g =
450v 3 225 \ 455 k=n 142k 4 3

Integral representations:

20 1
g ; -
(a4 72} 64-1/2 o o o .
s DI L S [NVE}‘J ot smh[l i[RI ]
22543 75 "\ 4005 B 3
2 29
-29 - 7 +
1 5 2 2
i DI 4 28 [ cash[ 2 ;rtJd't
45043 22541365 3
29 1
S [ e
{ 2'64_1"IE s ) lI:'
s — +L[;,-q2}\‘i smh[i;r |'2—"°9'5]
22543 75 "\ 4005 B4 3
2 29
-20 - + ey for
1 +E 1172 4732 N ooy e i g
4502 2254 1365 J

—i a4y 32
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1/2(((29* 1/((((44Pi*2)/(2255qrt3) * (64)(-1/2) + (Pi*sqrt2)/75 * (64/4095) /2
sinh((((Pi/64)*sqrt((2*4096)/3)))))))-21-5-0.95686))))

Where 0.95686 is a value of a following Rogers-Ramanujan continued fraction

e_g e”
=1- =~ 0.9568666373
€
Vp-1V5-p+1 |,
-3z
€
1+ vy
(S
1+
I+..
Input:
1 1
5 20 -21-5-0.95686
2 | |
44 - -1z (1 i} - o | 24096
22543 = [?5 v ”‘,‘ 4095 Smh[m \I 3
ainhix) is the hyperbolic sine function
Result:
63.000801...

63.999801... = 64

Alternative representations:

29

-21-5-0.95686|=

—

B |

| 2y ga-1/2 | |

144 m=Bg — .

'—_ + 1 [_;rr W 2 l| i Sll'.l.h 1 T 2;4':@'5
22343 73 . 4095 & 3

2
-26.9569 + 2

B3| =

| 64
T v 2
e Ty 4005

— —5 T
¥ 64 |225v 3 |
' ! 75cech| L | 8182
647 Y 3
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1 29

5 -21-5-0.95686|=
{44 72} 6a-1/2 .
it L PR Y,y Y S smh[in #2_4096]
2253 75 4 40925 B 3
1 29
—4ar? 1 ircos|Te Ly (8192 | [ 62 g3
V64 (2254/3) 75 2 64 3 4005
1 29
5 -21-5-0.95686|=
{ 2'64—13'2 .
IR oy, gy [ a0 smh[in JZ_M]
22533 73 g 40925 &4 |
1 20
g -26.9569 +

2 :
—,_44" == + < ircosh|Z - L 5 [B12 e V2
VB4 (22543 75 2 64 3 4095

41



Series representations:

1
= ~21-5-0.95686 | =

? M‘” Lzl [;r‘-.'"_} smh[ \/m]
" 225vy3 \ 40

13.4?84[156.4[)5 P

k ook
arg(3 - x) o e Bl Ea ) o g e
6883.39 Exp(jn{g—”.,n’x Z‘ [ 2}k 5
2 - k!
(2 - (3- 2
21.330?nexp(m{%’””ﬂp(”{_argz "-’*J] I
m T

1
2‘ )_‘ Z (-1)°2%3 2 - "2 (3 - x)'3 x727F3
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From:

String Theory, Gravity and Particle Physics — Augusto Sagnotti - 23.04.2020

Fig. 1

Strings & Gravity

“Dilute” gravity on strings = softer at high energies

« Diluting energy on a scale 4 = “soft” gravity

- —"

[ ﬁc'J S
E
X

he’ /

bl

L u E. = E,

With Ep; = reduced Planck energy = 5.51809¢+8 J , h=1.054571817*10"-34 J s,
¢ =299792458 and Ip =1.61623*10"-35 m, we obtain:
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From the formula in Fig. 1, we have that:

((((1.054571817*10"-34 * 299792458) / 5.51809*10"8)/(1.61623*10"-35)))"2

Input interpretation:
1054571817 1024 200707 458 42
551800 108

1.61623 - 10°%

Result:
12.56636994480961896497719363456599895632166078308631432315...

12.566369944809.... = 4n

Or:

(E )Ex Az 2_} ( he )2
Ep €s Ep £,

from which, we obtain:

((((1.054571817%107-34 * 299792458) / (5.51809*10°8 *1.61623*10"-35)))"2

Input interpretation:
1.054571817 - 10734 . 2990792 458

551800 10% - 1.51623 107

Result:
12.56636994480061896407719363456500805632166078308631432315..

12.5663699448. .. as above

From which:
1/4((((1.054571817*10"-34 * 299792458) / 5.51809*10"8)/(1.61623*10"-35)))"2

Input interpretation:
1.054571817 - 10~ 200707 458 42
1 551800 108

4 1.61623 % 10733
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Result:
3.141592486202404741244208408641499739080415195771578580788 ..

3.1415924862... = =n

and:

((((((1.054571817*107-34 * 299792458) / 5.51809*10"8)/(1.61623*10"-
35)) 2)M/5

Input interpretation:

1.054571817  10~4 299?92458]2

. 551800 - 10°
\ 1.61623 « 10733

Result:
1.658983123957007944282870649934457504272000531393624844524

1.658983123957... result very near to the 14th root of the following Ramanujan’s
class invariant Q = (Gsos/G101 /5)3 =1164.2696 i.c. 1.65578...

For
GNEp, 1
Py multiplied by
he \2
EF{ {s
For
Gy =Mp=.

Mp; = 6.13971e-9 Kg or 2.17643524e-8 Kg
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we obtain:

(a)

(6.13971e-9)"-2 *((((5.51809*1078)*2 / (1.054571817e-34 * 299792458"5))))
((((((1.054571817%107-34 * 299792458) / 5.51809*10"8)/(1.61623*10"-35)))"2))

Input interpretation:

s 1.054571817 1034 ooo 70458 2
{5.51809 - 108 )2 it v ol

1.054571217 - 104 20070z 4585 1.61623 1025

(6.13971 - 1077

Result:
3.9747700410469907260377370051302123660015811621834010... x 1028

3.97477004...%10%°

or:

(b)

(2.17643524e-8)-2 *((((5.51809%10°8)"2 / (1.054571817¢-34 * 299792458"5))))
((((((1.054571817%107-34 * 299792458) / 5.51809*10"8)/(1.61623*10"-35)))"2))

Input interpretation:

e 1.054571817 10~} ooo7on45g 2

1054571817 - 1034 200707 4585 1.61623 10735

(2.17643524 - 1078}

Result:
3.1631240635256766933048719802621169803122624831162112... = 10°°

3.1631240635...%10%
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For the expression (a), we obtain:

In((((6.13971e-9)"-2 *((((5.51809*10°8)"2 / (1.054571817¢-34 * 299792458"5))))
((((((1.054571817*107-34 * 299792458) / 5.51809*1078)/(1.61623*10/-35)))"2)))))

Input interpretation:
1.054571817 104 000702458 42

{s.51800 108 5 51809 - 108

1054571817 - 10~3% . 200792 458° 1.61623 10735

log
(6.13971 - 107°)
logix is the natural logarithm

Result:
61.24718...
61.24718...

From which, adding e = 2.71828... :

In((((6.13971e-9)"-2 *((((5.51809*10°8)"2 / (1.054571817e-34 * 299792458"5))))
((((((1.054571817*107-34 * 299792458) / 5.51809*1078)/(1.61623*10"-
35)))2)))))+2.71828

Input interpretation:

s 1.054571817 10~ .00 702458 42
{s.51809 108 )2 5slgne 108

1054571817 1034 200707 4585 1.61623 1025

log +2.71828
(6.13971 - 107°)?

logix is the natural logarithm

Result:
63.96546. ..

63.96546... = 64
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For
Mp; = Ep;=1.22091e+19 or 3.44412e¢+18, h=6.582119569¢-16 ,

lp; = 8.19061 * 107-29 , from the previous expressions, we obtain:

(E )EX Az 2_} ( he )'2
Ep £s Ep s

(((6.582119569¢-16 * 299792458) / (1.22091e+19 * 8.19061%107-29)))*2

Input interpretation:
[5.532119559 16 299?92453]2

1.22091 - 10'° ~8.19061 - 1072°

Result:
38037.95547228317937377552550614230009609427199593050462416...

38937.955472283...

and:

(((((1.22091e+19)*-2) *((((1.22091e+19)"2 / (6.582119569¢-16 *
29979245875))))))) * ((((((6.582119569¢-16 * 299792458) /
1.22091e+19)/(8.19061%10/-29)))"2))

Input interpretation:

{1.22001 - 10172 £.582119562 1015 . zo07oz 458 2
6582119560 1019 20070z 458" 122001  101”

(1.22091 - 10 8.19061 - 107
Result:

2.44288072140206133147235032015224119300647355772341908... = 1022
2.4428897214... %102
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From which:

colog(((((((((1.22091e+19)7-2) *((((1.22091e+19)*2 / (6.582119569¢-16 *
2997924585))))))) * ((((((6.582119569¢-16 * 299792458) /
1.22091e+19)/(8.19061%10°-29)))"2))))))

Input interpretation:

(122091 1019)2 6582110560 10~1% 200707 458 42
_log 6582110560 10716 200700 4585 1.22001 - 101¥
(1.22091 x 10} 8.19061 107%°
logixy is the natural logarithm
Result:
52.0663...
52.0663...

Dividing the result 38937.955472283... of the previous expression by

(122091 1019)2 6582110560 10~1% 200707 458 42
_log 6582110560 10716 200700 4585 1.22001 - 101¥
(1.22091 x 10} 8.19061 107%°
we obtain:

38937.95547228317937 / colog(((((((((1.22091e+19)*-2) *((((1.22091e+19)2 /
(6.582119569¢-16 * 299792458"5))))))) * ((((((6.582119569¢-16 * 299792458) /
1.22091e+19)/(8.19061%10%-29)))"2))))))

Input interpretation:
38 937.95547228317937

f Q.2
1.22001 - 101%) 6.582110560 10716 200702458
log| 8582119560 10718 200 7oa4585 1.22001 10l%
(122091 - 10192 819061 10~2¥

log(x) is the natural logarithm
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Result:
747.8536750027920816812719104500108936283666434504662554633. ..

747.853675009...

From which:

13*1/ [In 38937.95547228 / colog(((((((((1.22091e+19)-2) *((((1.22091e+19)*2 /
(6.582119569¢-16 * 299792458"5))))))) * ((((((6.582119569¢-16 * 299792458) /
1.22091e+19)/(8.19061%10/-29))Y"2))))))]

Input interpretation:

1
13
~ log(38 ©37.05547228)
. 0.2
(1.22001 - 1019} 5.5821195609  10-1% . 100 792458
Jog| 5582119560 1018 . 200 7o 4585 122001 10l®
{1.22001 - 10192 g.10061 10~2¥
log(x) is the natural logarithm

Result:
64.0378...
or:

1.618034-+1/12* 38937.955472 / colog((((((((1.22091e+19)*-2)
*((((1.22091e+19)"2 / (6.582119569¢-16 * 299792458"5))))))) * ((((((6.582119569¢-
16 * 299792458) / 1.22091e+19)/(8.19061%107-29)))"2))))))

Input interpretation:

38937.955472

1
1.618034 + — |-
12

§.582110580  10~!% . oo0 7o 4585 1.22001 10l¥
122001 10192 5.19061 - 1027

log

fi Q242
(1.22001 - 109} 5.582119560 1015 .o00 702458 ]2]

logixi is the natural logarithm
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Result:
£3.9302. ..

63.9392... = 64

We note that from:

A304834 a(n) = 36*n"2 - 8*n - 2 (n >=1).

26, 126, 298, 542, 858, 1246, 1706, 2238, 2842, 3518, 4266, 5086, 5978, 6942, 7978, 9086, 10266, 11518, 12842, 14238, 15706,
17246, 18858, 20542, 22298, 24126, 26026, 27998, 30042, 32158, 34346, 36606, 38938, 41342, 43818, 46366, 48986, 51678,
54442, 57278, 60186, 63166, 66218, 69342, 72538 (list; graph; refs; listen; history; text; internal format)

where

a(n) =36*n"2 - 8*n—-2 (n>=1), for n=33, we obtain:

36*33/2 - 8%33 -2
Input:
36x33° -8x33-2

Result:
38038

38938

From the formula of coefficients of the '5th order' mock theta function ¥(q):
(A053261 OEIS Sequence)

sqrt(golden ratio) * exp(Pi*sqrt(n/15)) / (2*5”(1/4)*sqrt(n)) forn=310

sqrt(golden ratio) * exp(Pi*sqrt(310/15)) / (2*5~(1/4)*sqrt(310)) +377+55-5

where 5, 55 and 377 are Fibonacci’s numbers, we obtain:

Input:
explr \f

V¢ x————+377+55-5
2V'5 V310

II 310 ]
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# iz the golden ratio
Exact result:

oV 623 m T
=
—— +427
2557

Decimal approximation:
38937.39874117523387722060265936525674219617003294190764596...

38937
Property:
e |
f\l 62/3 m é
427 + EET—— is a rranscendental number

2 53]

Alternate forms:

Fign o
42?+2—%:| %[SME] =

| —_— ] 5
J 3 (L+VE) Ve
427 +

4 53_1'4

5—; [254?4D+§E\f31[1+£] f\’ﬁz—””]

Series representations:

—_—

Vo exp[;r \/ 310

13

o (-1 (-2}, 310 -320)" z"

; +377 +55-5 = |4270 )’ .
2+'5 v'310 e k!
k(=1) (82 _gp) 5k ool FUAN o Lok
gt EXP|T Y 5o i[_l} [_z}k[g ZD} Sl [ z}k (¢ —Z0)" Zo /
k! 7 /
k=0 L
o (-1F (1) (310 - z0)* 55*
[mﬁ [ z}k z ° ] for (not (zopeR and -
e k!
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. +377+55-5=
25 310

w (-1% (310 - x)* x7* {—é}k

(310 -
4270 Exp[z';r { = x}”

2 k1

k=0

( arg{ﬁ'—: —x}

2

53,:'4

P

T

(1 % rlrg’[ip -X)

i

J] EXp|7 exp

]JI
o [—1}“{5—:—xkx*{—§}k ® (-1 @-0fx*(-2), )
k! k! /

k=0 k=0

k k .k 1
arg[BlD—x}J] e (-1 (310 -x)" x {_E}k ¢ | |
or (x & R anc 0
2 k! :

k=0

- +377+55-5 =
1 -2 g3 10-5iZml g 210z 112 1 U2 |arg(310-zp W2 m)]
(_J o [ gi310-2 {2 7)) 42?!3(—]
g

k 1 A k -k
12 [ang{3 10—z W2 m)] = 1y [_2 }F: cikl %) Zg
Ety) +

k=0 -

1 12 Isug'{ E‘?E ~Z7y ]II-".-:Z :r:ll 1/2 { 1+Ialg{ 62 -z ]I.-"-;E n;IJ]
exp|m (— ] : i1 ;T :

3/4
3 o
Ep

kL) (82 _ g 2ok .
f) [_1} {— 3 }k [ 3 zl:l} ) i 12 |argig—zn yi2 m zl."z lEng‘-:uﬂ—zDil.-'liEJTilJ
k! :

k=0 =
e R
o U (-7) 6-2' = ||

ki /

w (-1F {_ El}k (310 —7)* 55~

10 )’ o

k=01

k=0

Now, we have that:

Fig.2
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Quantum Field Theory

- Bosons have positive zero-point energy

+ Fermions:

llzé{u'u—{.rr."}hm :fa a = -Wm k[ + —tw
£

= \ FERMI </ h

1[0}, a’|0) |

Pauli principle and negative zero-point energy

Supersymmetry (SUSY) : zero-point energies
cancel for bosons and fermions of same mass

aa=>5.6777661*10"-18 (electron energy)

From:
(0 BB K
2a,
o p  L6X107°) x9x10°

2x0.53x107"

K.E.=21.74x107™J

21 7. -19
E.z% =13.59¢/ | KE.=13.59¢V
OX g
(i) PE =22 axg
-
P.E =-2%13.59 P.E.=-27.18eV

where K.E. = kinetic energy of an electron and P.E = potential energy of an
electron, we obtain putting 1.60217662¢-19 instead of 1.6e-19:

(((1.60217662e-19)"2%9e+9))/(2#0.53*107-10) *1/1.60217662¢-19
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Input interpretation:

(1.60217662 - 107°) 9 . 107 1
2x0.53 «10°1° 1.60217662 - 1071°
Result:

13.60338639622641509433962264150943396226415094339622641509...
13.6033863... =K. E.

From the formula in Fig. 2

(5.6777661%107-18 -1/2)*6.582119¢-
16%299792458*sqrt((((13.60338"2+(((0.510998950%299792458)/(6.582119e-

16)))"2))))

where 5.6777661e-18 is the electron energy, we obtain:

Input interpretation:
1
[5.6???561 10'”-5] 6.582119 10°'¢

|
299792458 ‘J 13.60338" + [

0.510998950 - 200 702 458
6.582119 10718

Result:
_2.206315... x 1016

-2.296315...%10"°

And performing the 9" root, we obtain:

((((-(5.6777661*10"-18 -1/2)*6.582119e¢-
16%299792458*sqrt((((13.60338"2+(((0.510998950%299792458)/(6.582119¢-
16)))*2))))))))"1/9-golden ratio

Input interpretation:

1
[-[5.5???551 1D'18-5][5.532119 1074 .. 200792 458

|
0.510998950 - 299 792458
|' 13.503332+[ i 079 “"‘[1;‘91-¢

6.582119 10718

#is the golden ratio
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Result:
64.131455. ..

64.131455... =64

Observations

From:

https://www.scientificamerican.com/article/mathematics-
ramanujan/?fbclid=IwAR2caRXrn RpOSvJIQOxWsVLBcJ6KVgd Af hrmDYBNyUSm
pSjRs1BDeremA

Ramanujan's statement concerned the deceptively simple concept of partitions—the
different ways in which a whole number can be subdivided into smaller numbers.
Ramanujan's original statement, in fact, stemmed from the observation of patterns,
such as the fact that p(9) = 30, p(9 + 5) = 135, p(9 + 10) = 490, p(9 + 15) = 1,575

and so on are all divisible by 5. Note that here the n's come at intervals of five units.

Ramanujan posited that this pattern should go on forever, and that similar patterns
exist when 5 is replaced by 7 or 11—there are infinite sequences of p(n) that are all
divisible by 7 or 11, or, as mathematicians say, in which the "moduli" are 7 or 11.

Then, in nearly oracular tone Ramanujan went on: "There appear to be
corresponding properties,” he wrote in his 1919 paper, "in which the moduli are
powers of 5, 7 or 11...and no simple properties for any moduli involving primes other
than these three." (Primes are whole numbers that are only divisible by themselves or
by 1.) Thus, for instance, there should be formulas for an infinity of n's separated by
573 = 125 units, saying that the corresponding p(n)'s should all be divisible by 125.

In the past methods developed to understand partitions have later been applied to

physics problems such as the theory of the strong nuclear force or the entropy of
black holes.

From Wikipedia

In particle physics, Yukawa's interaction or Yukawa coupling, named after Hideki

Yukawa, is an interaction between a scalar field ¢ and a Dirac field w. The Yukawa

interaction can be used to describe the nuclear force between nucleons (which
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are fermions), mediated by pions (which are pseudoscalar mesons). The Yukawa
interaction is also used in the Standard Model to describe the coupling between
the Higgs field and massless quark and lepton fields (i.e., the fundamental fermion
particles). Through spontaneous symmetry breaking, these fermions acquire a mass
proportional to the vacuum expectation value of the Higgs field.

Can be this the motivation that from the development of the Ramanujan’s equations
we obtain results very near to the dilaton mass calculated as a type of Higgs boson:
125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV and practically equal to
the rest mass of Pion meson 139.57 MeV

Note that:
g2 =1\/(1+ \/E)
Hence
64924 = ™2 _ 94 4 276 V2 _
64952 = 40066 V2 4 ...
so that
6A(g3s 4 gptt) = VB P A0 B o= BALv/3) R (132,
Hence _
€™V = 9508951.9982. .. .

Thence:

64g52t = 4006 ™V 4 ...
And
64(g88 + g5t) =™ 24 1 4372 VB Lo = 64{(1 + VD)2 + (1-2)1Y)

That are connected with 64, 128, 256, 512, 1024 and 4096 = 64°
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(Modular equations and approximations to « - S. Ramanujan - Quarterly Journal of
Mathematics, XLV, 1914, 350 — 372)

All the results of the most important connections are signed in blue throughout the
drafting of the paper. We highlight as in the development of the various equations we
use always the constants 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.

In mathematics, the Fibonacci numbers, commonly denoted F,, form a sequence,
called the Fibonacci sequence, such that each number is the sum of the two preceding
ones, starting from 0 and 1. Fibonacci numbers are strongly related to the golden
ratio: Binet's formula expresses the nth Fibonacci number in terms of n and the
golden ratio, and implies that the ratio of two consecutive Fibonacci numbers tends
to the golden ratio as n increases.

Fibonacci numbers are also closely related to Lucas numbers ,in that the Fibonacci

and Lucas numbers form a complementary pair of Lucas sequences

The beginning of the sequence is thus:

0,1,1,2 35,8, 13, 21, 34, 55, 89, 144, 233, 377, 610, 987, 1597, 2584, 4181, 67635,
10946, 17711, 28657, 46368, 75025, 121393, 196418, 317811, 514229, 832040,
1346269, 2178309, 3524578, 5702887, 9227465, 14930352, 24157817, 39088169,
63245986, 102334155...

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

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

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

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

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

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

special case of these logarithmic spirals

- golden spirals are one

We observe that 1728 and 1729 are results very near to the mass of candidate glueball
fo(1710) scalar meson. Furthermore, 1728 occurs in the algebraic formula for the j-
invariant of an elliptic curve. As a consequence, it is sometimes called a Zagier as a
pun on the Gross—Zagier theorem. The number 1728 is one less than the Hardy—
Ramanujan number 1729 (taxicab number).

Furthermore, we obtain as results of our computations, always values very near to the
Higgs boson mass 125.18 GeV and practically equals to the rest mass of Pion meson
139.57 MeV. In conclusion we obtain also many results that are very good
approximations to the value of the golden ratio 1.618033988749... and to {(2) =

2
’% = 1.644934 ...
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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.

62



References

Chapter 4 - General Partition Function and Tau Function -
https://shodhganga.inflibnet.ac.in/bitstream/10603/98249/10/10 chapter%204.pdf

Efficient implementation of the Hardy-Ramanujan-Rademacher formula
Fredrik Johansson - arXiv:1205.5991v2 [math.NT] 6 Jul 2012

String Theory, Gravity and Particle Physics — Augusto Sagnotti - 23.04.2020

63



