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Abstract

In this paper we describe and analyze the mathematical connections between some
formulas concerning the Shapiro-Virasoro model in String Theory, Ramanujan
equations, ¢, {(2) and various parameters of Particle Physics.
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“Nowadays, there are only three
really great English mathematicians:
Hardy, Littlewood
and Hardy-Littlewood”

Reported by Harold Bohr, 1947

https://www.flickr.com/photos/greshamcollege/26156541272

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

For more information on the data entered for the development of the various
equations, see the ""Observations'" section.
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We have that, from the Closed-String One-Loop Amplitudes, the following equation
for to obtain the Cosmological Constant:

1 d26p 1 12 Y
A= —= 2 r(4—a'p*)lm r N=N
2] @n)® fd T Te tr (z =7 )

1 1 13
= —5 (4 > ‘) /dzr(lm 'r)*“ gi7im T
Tia

If we took the integration region in (8.2.56) to be the semi-infinite strip
consisting of 0 < Imr < o0,—-1/2 < Rer < 1/2, then (8.2.56) would
correspond ratlier closely to (8.2.53). In fact, however, this is the wrong
choice. The integrand of (8.2.56) is easily seen to be modular invariant
by the same reasoning as we used above for the case of the dilaton expec-
tation value. The 7 integration region should therefore be restricted to
cover a single fundamental region of the modular group shown in fig. 8.21.

(8.2.56)

f(eﬁ:rr)

Performing the following computations, we obtain:

“1/2(1/(4Pir2*1/137))13 integrate(((0.47603)"(-14) e"(4Pi*0.47603 )*
(e"(2Pi*0.5))"(-48)))x



Input:

1 1 s 47047603
2|4k L ( 0.4760314 (27053 xdx
137 !
Result:

~1.10566 x 1072 x?
-1.10566*10™* that is the value of the Cosmological Constant (with negative sign)

Plot:

[ from=1.2t01.2)

Alternate form assuming x is real:
0-1.10566 x 107 x°

Indefinite integral assuming all variables are real:
~3.68553x 107> x°

With regard the open-string loops, we have the following formulas:

] — 9g2n- lcoq2ﬂ'v+ in-2
T T —1/4 i q
Y (p,w) lnq ” qg") , (8.A.32)

and

oQ 1 —92(— n n
1E;ﬁ‘r(,f),1:,1)=—-£Er--sinE (=y/@)" cosmv + 4 . (8.A.33)

Ingq 2% (1 _(_v@u)z

g and z = exp{2i7v}

Where iv>0;iv=1; q=exp(2Pi) =535.49165 v=-i

4



We obtain (from 8.A.32) forn=1to 8:

T _ip 103' | ?qzn“l cos 2wy 4 ginr—?

11

2
] (1 - q2n)

(-Pi*(535.49165)"(-0.25)) / (In(535.49165)) * product (((1-2*535.49165"(2n-1)
cos(2Pi*-1)+535.49165(4n-2)))) / ((((1-535.49165"(2n))"2))), n = 1..8)))

T 5
Yy lpw)= _m )

Input interpretation:

r

' 535.49165%25 log(535.49165)
8 1-(2+535.49165%" 1) cos(2 x «(~1) i) + 535.49165% "2

Ju (1-535.491652")
logixi is the natural logarithm
iisthe imaginary unit
Result:
2.34585 % 10"
2.34585%10™
From which:

((((m log(6) - Catalan) (-Pi*(535.49165)"(-0.25)) / (In(535.49165)) * product (((1-
2%535.49165(2n-1) cos(2Pi*-i)+535.49165"(4n-2)))) / ((((1-335.49165~(2n))*2))), n

= 1..8)))

Input interpretation:

(r log(6) - C) [— = ]
535.49165"%% log(535.49165)

8 1-(2-535.49165°" 1) cos(2 x »(-1)i) +535.49165% "2

,Ll (1-535.491652")
log(x) is the natural logarithm
C iz Catalan's constant
iizthe imaginary unit
Result:

1.1056 x 107>
1.1056%107 that is equal to the value of the Cosmological Constant
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And from (8.A.33), we obtain:

'!j‘
i

Ny s iT wyﬁl—ﬁ(—_@"coswu-}q"
T Ing i (1= (V)

ol
o
e

Forv=-1i

(-4P1)/(In(535.49165)) sin(( —1*P1)/2) product ((((1-2(-sqrt(535.49165)"n) cos(-
1*P1)+535.49165™n))) / ((((1-(-sqrt(535.49165)"n))*2))),n=1..8

Input interpretation:
i 1o [2 [- \ 535.49165 D cos(—i ) + 535.49165"

. sin(—f] [ ——
log(535.49165) g /1] [1 __J535.40165 ”]2

logixy is the natural logarithm
iizthe imaginary unit

Result:
8.82388 ;

8.82388 1
From which:

7*((((-4P1)/(In(535.49165)) sin(( —1*P1)/2) product (((1-2(-sqrt(535.49165)"n) cos(-
1*P1)+535.49165™n))) / ((((1-(-sqrt(535.49165)"n))"2))), n = 1..8)))+(sqrt5)i

where 7 is a Lucas number and the number 5 in the radical, is a Fibonacci number

Input interpretation:
1- [2 [- V 535.49165 D cos(—ix) + 535.49165"

-4 ! Py
i R —— Sln(—_]l l +
log(535.49165) 2 et [1 _ _\/535.49165 "]2

—
1;"5 i
logixy is the natural logarithm

iizthe imaginary unit



Result:
64.0032 ;

64.0032 1

Multiplying the previous expression by 7 * 2 (where 2 and 7 are Lucas numbers), we
obtain:

7%2%((((-4Pi)/(In(535.49165)) sin(( —i*Pi)/2) product (((1-2(-sqrt(535.49165)"n)
cos(-i*Pi)+535.49165"n))) / ((((1-(-sqrt(335.49165)"n))"2))), n = 1..8)))+(sqrt5)i

Input interpretation:

i (2 (—-u’ 535.40165 "D cos(—in) + 535.49165"

+

| . f] 8
log(535.49165) Sm[' 21

n=1 [1--«}535.49155 ]2
V5 i
log(x) is the natural logarithm
iizthe imaginary unit
Result:
125.77 i

125.77 1 result very near to the Higgs boson mass 125.18 GeV
And:

TE2*((((-4P1)/(In(535.49165)) sin(( —1*Pi)/2) product (((1-2(-sqrt(535.49165)"n)
cos(-1*Pi)+535.49165"n))) / ((((1-(-sqrt(535.49165)"n))"2))), n = 1..8)))+(sqrt5)i
+(11+3)1

where 11 and 3 are Lucas numbers

Input interpretation:

i (2 (—-u’ 535.49165 D cos(—i m) + 535.49165"

-4 : iTy
7 2| 0g535.49165 Sm(_E] || r n
ogl 7 } n=1 []_ T *q'l §535.40165 ]2

1;"5 i+i11+3):

logixy is the natural logarithm



iizthe imaginary unit

Result:
139.771
139.77 1 result practically equal to the rest mass of Pion meson 139.57 MeV

2TE[T((((-4Pi)/(In(535.49165)) sin(( —i*Pi)/2) product (((1-2(-sqrt(535.49165) n)
cos(-i*Pi)+535.49165n))) / ((((1-(-sqrt(535.49165)*n))*2))), n = 1..8)))+(sqrt3)i |

Input interpretation:

e iy & 1-(2(-V/535.49165 " |  cos(-im + 535.49165"
7| ————————— sin|-—
103’[535.49155} [ 2 ]J!:l [1 __/535.49165 JIT

V5 i

-+

logixy is the natural logarithm

iizthe imaginary unit

Result:
1728.00

1728.091

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)

With regard 27 (From Wikipedia):

“The fundamental group of the complex form, compact real form, or any algebraic
version of Eg is the cyclic group Z/3Z, and its outer automorphism group is the cyclic
group Z/2Z. Its fundamental representation is 27-dimensional (complex), and a basis
is given by the 27 lines on a cubic surface. The dual representation, which is
inequivalent, is also 27-dimensional. In particle physics, Egsplays a role in
some grand unified theories”.



((R7*[7*((((-4Pi)/(In(535.49165)) sin(( —i*Pi)/2) product (((1-2(-sqrt(535.49165) n)
cos(-i*Pi)+535.49165"n))) / ((((1-(-sqrt(535.49165)*n))*2))), n = 1..8)))+(sqrt5)i
D)O/LS

Input interpretation:

[g?

=0 ol [2 [- \ 535.49165 D cos(—i 1) + 535.49165"

7 -4 ’ E]
log(535.49165) sm[" 2 |_l [1 ___u,mu]z +
E:]
Result:

1.63475 +0.171819;

~i1/15)

log(x) is the natural logarithm

iizthe imaginary unit

Input interpretation:
1.63475 + 0.171819

iisthe imaginary unit

Result:

1.63475... +
0.171819.. ¢

Polar coordinates:
r = 1.64375 (radius), 8 =5.99999° (an;

2
1.64375 = £(2) =”6 = 1.644934 ...



Now, we have that:

The Neumann coefficients can be evaluated from (11.4.25) by expanding
the integrand in a Taylor expansion to identify the residues of the poles
al z, = 2, and 2z, = z,.

T‘\Fn‘ht' i1

v Anfine
EXY Wi ACiiiic

NILP = Z T8 5 (11.4.34)
where

P = a1pr — azp1. (11.4.35)
Although it is not manifest, P is symmetric un ™ cyclic permutatiom
of the external states when the conservation conditions 3 &, and >, pr

3 9 2
ZE-&:-—B_-, (11.4.36)
Qy 5
r=1
where
@ = ajag0g. (11.4.37)

. Z ﬂema',fa] .N,, — Z (—1)’1 m{r;‘a. - ( r (‘—11{1’2/0{1) o

ray £ i 1 —n—nayfm)

opi = ine /o
s _etﬂf 1
(2m)3 201/ ana; ; NG

TP
r(—2a) 2.
(11.7.89)
where
y = e~ (11.7.90)
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0 == ryyadys 4, 8, 4)

P = aip» — a9py. (11.4.35)

pi=p2=4 P=16-32=-16; n=(1+i)sqrt(2); e=1/4 ; a=128

From:

n* pl' t__,,.] /2
r(—2&)'/2

we obtain:

(((-16 * (1 +1)/sqrt(2) * (1/4)~(-0.5)))) / (((P1(-2*128)"0.5)))

From which, changing the sign:
(((16 * (1 + 1)/sqrt(2) * (1/4)(0.5)))) / (((P1(2*128)"0.5)))

Input:
1+ II'T

\ m2 - 128)

mix)is the number of primes less than or equal to x
iizthe imaginary unit

Exact result:
4

3 3

v 3

Decimal approximation:
0.76980035891950101934553170733594327419680233502683583469... +
0.769800358910950101934553170733594327419680233502683583469... «
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Polar coordinates:
r = 1.08866 (radius), # =45 (angle

1.08866

Alternate form:

4, 2
5“—1\E

Alternative representations:

15[[1+1}£] 15[[1+1}\/‘%]

A m2 . 128) V2 ) \/Zu 172
=1

15[[1+1}\/4?] 15[[1+1}\/€]

_ I
m2 - 128) V2 \/ZE—I 28l g2 128-p,) V2

15[[1“1@] 115[1+n~\/4T

V2 128 V2 256 r_"'J Yol

k=2 -14k

16[[1“}\{4?] 16[1+n\/4?

J vI | —
2 128) v 2 ‘q(—,ZES?E‘ZE&JF[‘“ZBSEJPﬁ

u(n) ) V2

Series representations:

1
15[[1“}\/;]

A w2128y 42

B(l+n
gi2- o (~1F @-xSMFIDF xgmFTD % (1)
exple 1| eeRe) JaaMED (531 ¥
for (x$MFID e R and x$MFID = 0 and p, = 256 < py
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16[[l+n\/4j]

arg(2 —-x$MFID)
=(8(l+ 1}}}:‘# Exp(}r A { &
W m2128) V2

J]  x$MFID
2m
[i (—1)F (2 - x$MFID}* x$MFID™* (- 1256

) 3" 6256
— Pk}
k=0 k! ]‘i k=1
for (x$MFID & R and x$MFID P

15[[l+n\/4?]

A w2 128}F:

Bil+n

o[22 [y(1 405,
fi ]

-1 2-xf* “"H:-—]

Integral representation

1
16[[l+n£]

Bil+n
V2 128 V2 \/255 2

\ 256

&7 ICDS[ I L1+J::| [‘1 1+m [i'k m]'”ﬂ“’ Ne)

From which:

Input interpretation
1.08866 -

1.08866-[1/(((((((16*(1+1)/sqrt(2)*(1/4)~(0.5))))/(((P1(2*128)"0.5))))))"5]

14 |1
16— | =
vz V4

v m(22128)

mix)is the number of primes less than or equal to x
Result:

1.55106... -
0.462402... 1

iz the imaginary unit
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Polar coordinates:
r = 1.61852 (radius), & =-16.6003° (angle

1.61852 result that is a very good approximation to the value of the golden ratio
1.618033988749...

Alternative representations:

1 1
1.08866 - =1.08866 - ————  — forp, = 250 =
| oy 5 — 33
1|5:f.1+.|‘3|1||||I i‘ 16““1\;‘ J‘;
V2 2128 — o o
VT ] V Z:Lll
1 1
1.08866 - — o 1.08866 - = z ol
1|5:f.1+.|‘3|1||||I i‘ lﬁqlﬂ'mwll i—
e T T T I
V2 mz- 128 J5 1IIIII Z}cE:l 12814 . 128-p)
1 1
1.08866 - — = 1.08866 - = =
lﬁflﬂ']ull i 16--:14ﬂ1':|1||||I i—
V24 mzo12e [256] Bk
v Yo b R
1
1.0B866 - r——
16-f.1+1‘1|1||||I i‘
vz i mz- 128
1
1.08866 -
r 5
[
16-:1+.|':I1IIII =
“Dgﬂzgﬁu ia J j '1?156 j.'-h::l!‘.:-:u:l "
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Series representations:

1 1
1.0B866 - = 1.08866
- M1 ° (1+i)
1 l:1+.|].||||| 3
vz ymz o128

arg(2 —x$MFID}“

[1 +5i+10# +10F +5i" +i - 0.0000280322 exp'-‘[;r;ﬁ { >
.

) ]s;z [i (-1F (2 - x$MFID x$MFID* (-1 ]5]
1

e 3

‘ k!
=1 =0
for (x$MFID & R and x$MFID < 0 and p,, = 256 = p1y,
1 1 2 3 4
1.08866 - - 1.08866(1+5i+10fF +10+¢ +5§ +
"y M1 5 1+
{ +ul..||||| a
V2 mz o 128
arg(2 - x$MFID 5
i —0.0000280322 exp'-‘[mﬂ 5 ; }J]w,."ﬁMFID
Fig
o (-1 (2 - x$MFID)* x$MFID* [--1} 5 1256 5/2
\ 2k Z #1256 — py)
k! P
k=0 k=1
for (x$MFID & R and x$MFID = 0 and p P
1 1 2 3 4 5
1.08866 - = 1.08866(1 +5i+107 +107 +51 +1 -
soadz T A+
[ -H”'ﬁll 3
Va2 4 mz o128
: 5/2
arg(2 - x) 5255, .1 kel
0.0000280322 5[ ; {—” [{ ]
EXR- | 2 \/; é 0 otherwise
k k k| 1} %3
[i (=1 @ —xfx [_2}k]] AR
k=0 ki
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Integral representation:

1
1.08866 — — -
16{144‘]1u|' i-
V2 4/ mz2 - 128)
e (255 - L [27(Z28 cosft ME1™ 4™ ( k - my))at]* V2°
1.08866 - il g
32768 (1 +0°
From
SUPERSTRING THEORY

John H. SCHWARZ
California Institute of Technology, Pasadena, California 91125, US.A.- Received 25

May 1982

We know that (String Theory Volume 2. Superstring Theory and Beyond - Joseph
Polchinski, University of California, Santa Barbara - October 1998):

Einstein metric the metric whose leading low energy action is the Hilbert action

- /.fr*fx(—(;}'-‘-"ﬂ ;

2K

this is independent of other fields. Here x is the gravitational coupling,
related to the Planck length by x = {S:rr}'*"le. This metric is related to
other metrics such as the sigma-model metric by a field-dependent Weyl
transformation. The existence of distinct metrics would appear to violate
the equivalence principle, but when the dilaton and other moduli are massive
the distinction disappears.

We consider:

x = (87 (1/2) * (1.616255e-35) = 8.102701 x 1073
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From:

ST (=1-sB)T'(~1— (8) F'(-1— w8) (@.47)
T'2+s8)I2+y8) N2+ w8 '

A(l,2.3,4)=«k

The &'s occur because the closed-string Regge slope has been set equal to 1/4, half the open-string slope.
(In these units s+ 1+ u=—-32.)

L T(=1- §8) F(~1— 48) ['(~1— u/8)

AL 2.3, 4) = K = L TR T+ 118) Q2+ u/8)

For s=-8; t=-8; u=-16

(8.102701e-35)"2 * (((gamma (-1-1) gamma (-1-1) gamma (-1-2)))) / (((gamma (3)
gamma (3) gamma (4))))

and changing the sign:

-(8.102701e-35)"2 * -(((gamma (2) gamma (2) gamma (3)))) / (((gamma (3) gamma
(3) gamma (4))))

Input interpretation:

[2)r2)r3
—(8.102701 - 107y [-—]
Ci3y 03 Mgy

Iixiis the gamma function

Result:
5.4711469579500833333333333333333333333333333333333333... x 107

5.4711469579...%107°

From which:

sqrt(((-(8.102701e-35)"2 * -(((gamma (2) gamma (2) gamma (3)))) / (((gamma (3)
gamma (3) gamma (4))))))))

Input interpretation:
|

|' ~(8.102701 - 107" [

M2yr2) i'[31}
C3 O3 rdy

17



Iixiis the gamma function

Result:
2.339048... x 1073

2.339048...*10

and:

colog(((-(8.102701e-35)"2 * -(((gamma (2) gamma (2) gamma (3)))) / (((gamma (3)
gamma (3) gamma (4))))))))

Input interpretation:

C2yri2yr(3)
—lag[—[S.lDETDl 10752 [-—}]

i3y r3 ridy

Iixis the gamma function

log(x) is the natural logarithm

Result:
150.481468. ..

159.481468...

Performing the 10™ root, we obtain:

(((colog(((-(8.102701e-35)"2 * -(((gamma (2) gamma (2) gamma (3)))) / (((gamma
(3) gamma (3) gamma (4))))))))))"1/10

Input interpretation:
I

1‘.:#' _1og[-[3.m2?m 1672 [

C2)yr(2) r[31]]
L3y I3y Iy

Iixiis the gamma function

logix is the natural logarithm

Result:
1.660622900...

1.6606229.... result very near to the 14th root of the following Ramanujan’s class
invariant Q = (6505/0101/5)3 =1164.2696 i.e. 1.65578...
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and inverting and performing the 128" root:

1/(((colog(((-(8.102701e-35)"2 * -(((gamma (2) gamma (2) gamma (3)))) / (((gamma
(3) gamma (3) gamma (4))))))))))"1/128

Input interpretation:
1

I. i i T 3y A
12{( ~log(~(8.102701 - 1073 (- [AIRAITE) )

Iixiis the gamma function

logix is the natural logarithm

Result:
0.06115034544

0.96115034544.... result very near to the spectral index ny , to the mesonic Regge
slope, to the inflaton value at the end of the inflation 0.9402 and to the value of the
following Rogers-Ramanujan continued fraction:

5 -
© =l ——— ~0.9568666373
V(¢)—1)‘/§_¢+1 1+e—_3ﬂ,
- 7
e—;r
1+
I+..

From:

Astronomy & Astrophysics manuscript no. ms ¢ ESO 2019 - September 24, 2019
Planck 2018 results. VI. Cosmological parameters

The primordial fluctuations are consistent with Gaussian purely adiabatic scalar

perturbations characterized by a power spectrum with a spectral index n, = 0.965 +
0.004, consistent with the predictions of slow-roll, single-field, inflation.

19



and:

log base 0.96115034544 (((1/(((colog(((-(8.102701e-35)"2 * -(((gamma (2) gamma
(2) gamma (3)))) / (((gamma (3) gamma (3) gamma (4)))))))))))))

Input interpretation:

1

l0gq 06115034544 | ST
lag[—[ﬁ.lDETDl 10—35]2 [_ M2YM2) {3

CE33 03 T4 ”

Iixis the gamma function
log(x) is the natural logarithm

loggix)is the base- b logarithm

Result:
128.000000. ..

128

From which:

log base 0.96115034544 (((1/(((colog(((-(8.102701e-35)"2 * -(((gamma (2) gamma
(2) gamma (3)))) / (((gamma (3) gamma (3) gamma (4)))))))))))))-Pi+1/golden ratio

Input interpretation:

1 1

logy o6115034544 | - SO, N——.
log(~(8.102701 - 107357 (- HAHAE

o
I(3) [3) 14 )

Iixis the gamma function
log(x) is the natural logarithm

logpixiis the base-b logarithm

# iz the golden ratio

Result:
125.476441 ...

125.476441... result very near to the Higgs boson mass 125.18 GeV
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log base 0.96115034544 (((1/(((colog(((-(8.102701e-35)"2 * -(((gamma (2) gamma
(2) gamma (3)))) / (((gamma (3) gamma (3) gamma (4)))))))))))))+11+1/golden ratio

where 11 is a Lucas number

Input interpretation:

1 1

l0gq 06115034544 | - ol g
log(~(8.102701 - 107 (- LALRIE)

&
{3333 TI4) ”

Iixis the gamma function
log(x) is the natural logarithm

loggix)is the base- b logarithm

# iz the golden ratio

Result:
139.618034. ..

139.618034... result practically equal to the rest mass of Pion meson 139.57 MeV

27*1/2*(((log base 0.96115034544 (((1/(((colog(((-(8.102701e-35)"2 * -(((gamma
(2) gamma (2) gamma (3)))) / (((gamma (3) gamma (3) gamma (4))))))))))))))))

Input interpretation:

1

log(-(8.102701 - 107} (- [‘—;;’-;:1”

27 5 1080 06115034544 |

Iixiis the gamma function
logix is the natural logarithm

loggixiis the base=b logarithm

Result:
1728.00000. ..

1728

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)

21



Now, we have that:

Pr=Xixz... X4

W=X3X2...%q = Pum

fow) =TT (1= w")

Cir = Pul Py .
M 2 2 ky - ky
= P2 ____2_7': { 172 In Cﬂ)} .
M Jdp E . (ln w) lﬁfl:[#M il (2 In w ! (3‘13)
From:
In® ¢\ 1% ¥
=2 g1
H {L” “AP (’3’ In w) ‘
I=I<J=M =

((((2%(-1/2)) exp(((In"2(2))) / (2 In(3))))))"6

2 log(3)

[2_1_,.2 E.xp[ log?(2) ]]6

log(x) is the natural logarithm

Exact result:
1 o log?i2))/logi3)

8

Decimal approximation:
0.464190615326457265502613559289411419657390825645217363804...

0.46419061532...

Property:
e flj 3 1-:-g2-:23:|l."1n £1(3)
8

I1s a transcendental number
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Alternative representations:

ox [mgf.m] 6
[2_“2 exp[ log?(2) ]]E‘ P 2lagel3)

2 log(3) N3

ﬂng-:rzﬂu:ganiz;ljz‘] &
e o o 1 st B
[2_1,'2 5 [ 108'2[2]' ]]6 » P[ 2logia)logg(3)

2 log(3) Nea

Series representations:

k2
3 [E i [E—L ;i_nJ +log(x) - EE:l SIFE

k

&
[2-1,.-2 Exp[lagztm]] _ % -

2 logi3)

for x < 0

[2_1,.2 Exp[ log®(2) ]]6 _

2 logi3)

e =
Emlmgzqa—x:J +loggx) - Zzﬂ : =1 @-xf «
,T =

ke

1 3 [IGE[ZDH [%MJ [lcg[i‘] +1ug[z.;.}] 0 M]g
é EXp -zmkzn_k

2 log(3)

[2'”2 Exp[ log?(2) ]]us i

log(za) + [mgf”_ JJ [lcg[i] - log[z.;.}] = Zk‘il e

'L]
m-arg| —— [-auglg) Z1E (D P K
B[EIH[—L‘;&; _'_IGE-[ZD}_E;:N:l'M#
1

— EX

3 P

n—mg{%]—al glzg )
R . ¢ ¥

2im

2 k

Integral representations:

3( 2 ) aef”
~1j2 log?2)\f 1 3l
277" exp =Ze Nt
2 log(3) 8

q; [Jl'hxw;r Ti=s)® [{1+s)

74 log?@ ) 1 -4y T(1-s)
4 2 log(3) -8 e g o [iety 22 [i=s)® [{14s)
}TJ—JmH T a5

23

-1 3-zg F =5~
+ logizg) - Z:Ll Rl



From which:

1/4*3* L/((((((27(-1/2)) exp((In"2(2))) / (2 In(3))))))"6)))

Input:

1

— %3
Poea(3R3)

logix is the natural logarithm

Exact result:
§ 3022 @))/logia)

Decimal approximation:
1.615715560023844765677978548940141703757551562708614564890...

1.61571556.... result that is a good approximation to the value of the golden ratio
1.618033988749...

Property:

31 7121'.-'1 .
6 ¢ 2 0E N8R o 5 transcendental number

Alternative representations:

3 3
- Vb B ||:|.r2|"?l'| &
9-12 oy [ Efzzl] 4 g (2)
[ P 2logm) P 2 log3)
vz
3 3
L = 2
-1/2 g°{2) {leggler) long 1235 (22 ]
[2 ExP[.’Z]Dg-’Em]] 3 4 ['?'In-r-'cn log (3
Y]
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Series representations:
3

k2
3 [2 i lﬂ_L ;i_ﬂJ +log(x) - E',E":l (SRS

3
B exp|-

3

3 logt + | 252 log{ 2 )+ logta) - 7, TP B
" logzo) + | 252~ ’J[lﬂg[fu]ﬂﬂgizn}]—zfﬂw

3

2n k

L

(-1 (22 5%
+ 103[50}—2;?:1 &]Z
B exp|-

— 1 Bz =k
+10g[z.;.}—2‘:°=1 e il e

k

[ 1
e
2m

Integral representations:

Y i L
3 . 5{ Jl f dt
; &
[2_1,2 Exp[lngf-:z;u}] 4
2logi3)
3; [J'J'\x-ﬂ‘ rli—sJE [{14s) ds ]2
3 6 =i ga+y T{1-s) r |
— Exp 1] [
) & s -5 2
=1/2 log=i2) foady 277 [{=s)" [{14s)
[2 ExP[zhgqu] . EFJ-NHr Iil-s) o
and:

[29/(((27(-1/2)) exp((I0*2(2))) / (2 In(3))))))*6]+golden ratio

where 29 is a Lucas number

25



Input:
29

[2_1_.-2 Exp{hgfzanﬁ
2lagi3)

+

Exact result:
¢+ 232 f_':glgga':zf':ll."'log-:g:.

Decimal approximation:

log(x) is the natural logarithm

# iz the golden ratio

64.09236897633855912108642406005111732967896960453885937123...

64.09236897... = 64

Alternate forms:
1 43l0g2i2))/log(3)
> [1 + \E] +232¢ 3

1 2 o . Py i 2o f
o {3loz=2))lozi3) [464_'_{.310;-:231.1.:'5-:33 + |I'5 PIE]Gg"-:IZ]IlI.]Dg-:E]]

Alternative representations:

29 20
rp=pr —
= bg?2) |}8 log2(2) 116
27U2 oy [—L]] i 1)
[ Pl21ogm) P 210g,3)
V]
29 29
tP=¢+
912 gy pf L) 6 o -:In-;-:cr]l-:--;ﬂ-:E:I]E] &
P 2logi3) 2 logler) log (3] )

vz

26



Series representations:
2-x) =1 @-xf xF V2
3[2”[a5<2n_xJ +logr) - g Clrex

20 1 L
+¢ = —exp|-
-1)2 ]DE'?I:E:I & 2 arg(3-x) _ R L I
[2 ExP[Z]Dg‘#EJ]] 2”[ 27 J+lugm szﬂ k
-k
3 El.nlalﬂzi—IIJ +log) - 5, ;—1;"‘;2::’& ]
454+EXP 2 arg(3-x) + logix _ZN =1 o
!}Tl 2m J g ) k=1 k :
P
\,’_ B[E”rlm—in_mJ +10g{x}—E§"=1 ‘—_l]k'zkx]kx ]
S oexp forx =0
EI}T[ELEE—IIJ_'_IDE_[I}_ZM =1 a_xf
2nm k=1 k
29
log?(2) ||® KA
—1z og®(2)
[2 EXP{E]DEBJ]]
¥ k2
i 3[105[2n}+[m—“:'—g;2' )J[lﬂg[i]+lﬂg[zn}]—2?—l‘ lhz—:ﬂkzﬂ ]
m ZD ot
— exp|-
2 arg(3— =1/ (3-zg K =K
gi3-2p) ¥t e 2ol 2z
lng[zu}+[ o J[lcg[m]Hng[zU}] Zk=1 :
a5 1R 2oz =
3 [log[z.:.}+ [algéznil:?'”lgg[zin] +10§[z,:,].] _Eﬁll ! { :I:l “0 ]Z
464 + exp
= (-1 (3-zp K 5%
log[zn}+[s%njj[lag[$] +10g[z.;.}] —Z:’:l %
- (-1 (22 ¥ 5%
\/_ 3 [lag[z.;.} + [%NJ [log{ziD] - lng[z.;.}] -3 #r
5 ex
1:! aig(3-zg) 1 w (-1 @-z) 5"
1Dg[z.;.}+l e J[IDE[£]+1GE[ZD}]—ZJC=1 —
29
[ emf)*
2—1,1'2 exXp oE{d)
2lozi3)
n—alg{}]—mgﬁiznil I:—lilkni.?—zn;lkzak
3|2 —‘?Zn— +log(zo) - I, —
1
— exp|-
2 m=al l_l—E.lgI:ZD:l
2 —1 3 i
2inm —L 2& +1DE[Z|:|]'_Z§=1‘ - IE:DJkZD
'L]
T-alg 5 —E.I.g_"zn;' = _ -3
3[21}1’ —‘L 2' +1c:g[z|:}—2f-1t 13&‘2:0:#30 ]Z
: = — 3
464 + exp
(1
m-al ...-_ —El.lg'l:ZD:l — X E —x
PP i = i PO = T
(1
m-alg _'_ —E.lg'lizn:l e X -
S[ZH[—L@l— +10g[zn}—2f=1':lﬂz+h°]z

V5 exp

JT—E.lg{'LII—Ellg_‘{ZD:I
G . ¢ . S

oo (=1 l:3—z|:|]'llc Z,:,_k
2 +1':Jg[z':']'_E.&::l — 0

2
Em 3
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Integral representations:

3 J']'E L :tr]E 3 |']E L :tr]E 3 |']E L dr]E
29 ] ¥ Ek, 2L, 3L,
+h=— ¢ e lagase N +\Ef e
[2—1_!'2 BX []DE'?'L?:']]IS 2
P 2lomi3)
20 i 9 [J"I_mﬂ- -5 [{14s) ds]‘?
. 5+¢:5 1+ 5 +464 exp Gkl Sm_?
=12 log®i2) i oody 270 (-8} T{1+s)
[2 EXP[Zlngizmn E’TJ—Jwﬂf [{1-s) 2

27(([29/((((2(-1/2)) exp((In*2(2))) / (2 In(3)))))) 6]+golden ratio))-sqrt2

Input:
29 .
A o-12 og(2) |\ i
(2 el i)

logix is the natural logarithm

# iz the golden ratio

Exact result:
27 ¢+ 232 f_':B]DEEfZJ:I.."]Dgn:B]] _ “G

Decimal approximation:
1729.079748798768001220531760897170469822762507447172254950...

1729.079748798...

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)
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Alternate forms:

%? - \"’E - ETf +6264 {21027 @) loz®)

1 -3 1052-:2;11."10 (3}
5[2?—2 2+2?£]+5254f -

2?(% [1 +\E] & 232f—njzlu:-g'?n:zjjll."lng-:m]_ \E

Alternative representations:

29

2?[ .
[2'1-"2 exp[jﬁﬁn

29

g +¢]—\/E:2? &+

2?[
-1z log=i2)
[2 EXP[Z]ngBJ

29

loy

V)

212 8
s “(2)
2 log(3)

29

= 6+¢=—\"E=2?¢=+
) ]

|

Series representations:

29

27 .
o en(22)

6264 exp

29

:xp[

2 logla) logd3)

5+¢]-\',_=L;—?—\E+

27

vz

{logla) log (2117 ] ]'5

V5

2

k

Lo n:—l]kn:E—x]kx'k

B[E”lﬁ%hlﬂgm—zﬁle] |
for

ErnlE%mJ+lﬂg[I}—z

27
[2-1,-'2 i [1.:{“-:2:
P 2logZi3)

6264 exp| -

k=1

]]6 +¢’]—‘JE= 22_?—\{5+

27

k

V5

2

3 |log(zo) + l%ﬂJ [lng[i‘} - lﬂg[Zn}] = Yo MT

log(zg) + [5%3:':'—1 J [lcg[ ] +log(zg }} = Z:Ll (1 @3-z ¥ 55

s
I

29

k



29

27 . = 6+¢—E:2;—?—E+2?f+
(27 e 353

2

[ l.ﬂ'—ﬂlg{%‘l—ﬂlgizﬂ)
32y —R

-1 (2o FF 5%
+logizo) - T, #]Z

6264 exp|-

:r—mg{%ll—alngn:l
LU L, ¢ B S
2im

2m

=1 (3-zp ="
+log(eo) - Yo —

Integral representations:

29
27 ol B s

[ [y Mi-s¥ Miiss) o )2
=i w+y [1-s)

1
3 27 -2+ 2 +27+ 5 +12528 exp

o 275 =502 [(145)
ENJI.\AJ+]’ (=51~ [{1+4s) ds

~iwaty  T(l-s)
29

27 —y ol i

[2-1,-'2 Exp[]‘jim]]

2logi3)
a2 L ae? 3(f2L dt a2t e 2 [ dt
1 3L, 3L 3L 3L
e et lnasagozze Kot say2e Kot oz Bt

((CT7U29/((((2M-172)) exp(((In*2(2))) / (2 In(3))))))6]+golden ratio))-sqrt2)))*1/15
Input:

13‘ Az 12 2gl-:. 2(3)1\6 B _E
V(e 3ES)

logix is the natural logarithm

# iz the golden ratio
Exact result:

1{/ 27 [¢ +232 {,-':31-:-52-:2_1];'1.3313;] : \G
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Decimal approximation:
1.643820283287700889979843239553775538723928911344532983981 .

2
1.6438202832.... = {(2) == = 1.644934 ...

Alternate forms:

1{/ 27— \E + 5254{,":3]'032123':[."105;3;

1{[2? [% [1 + \"E] +232 ﬁ-g“jgz“-z-‘?'-”“g‘ﬂ Az

e @)(5log@)

2

15— 2 ok § 2 ok | B rogvh |
i | | — 2 o — 2 o
\/ —12528-2?!"“‘:';':2]1' logi3) 5 5 A2 st 2)flogi3) . = (3 10s%(2)) log(3)

All 15th roots of 27 (¢ + 232 e*(-(3 log"2(2))/10og(3))) - sqrt(2):

[ B ot —_
&° 1{‘ 27 [iﬁ' +232 f_':gbgw'z']""'hg':g:'] - "qll 2 =1.643B2 (real, principal root)

] em—
2imH1s 1@{ 27 [¢ +232 f-”“g“z’-'-””g‘?‘-‘] ~\J2 ~1.5017+0.6686 i

il ll 7.' ) I
gyl 1{( 27 [¢a +232 ﬁg“jf-z’-‘:“”g-g-‘] ~y/2 ~1.0999+1.2216

| -
SAiya 1"—:/ 27 [¢ +232 f'“-g‘c'gz‘z-‘-'-"‘”g‘g’] ~y/2 ~0.5080+1.5634

. ——
UL S 1{[ 27 ($+232 ¢ 3oF @z _ V2 ~-0.17183+1.63482;
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Alternative representations:

IJE? 2 =+ —\E: 2?¢+L —y'{;
w [{ ) ]

a
p[ log2i2) i Iog212) 1)
2logi3) 2 logai3)
1‘l5|, V2

29 29
27 +d |-y 2 = 27 |d + — 2
\ [[2-“2 el 222 )f ] [ (g ]]ﬁ

15

\

vz

Series representations:

IJE? ks - 6+¢]—\E =[—ﬁ+2?[} 1445+
x = ol 222 1)

3 [2 ; Flalg:;z—x]J +log(x) - EE:I -1F - ]2 “]
T

T k
=1 . -k
Elnlalg‘é:E—xJJ +].Dg'[l‘]l— Z‘m -:—l;lk-:E—l;lkx
m

232 Exp[—
k=1 k

15) for x

29 1
14 2?[[2_”2 exp[;—c‘]@]]& +¢]—~,E ” [—E + 2?[5 (1+V/5)+232exp
ogi3)

3 [102[50} + [E%ET—Z”—JJ {lag[i] i lng[z.:.}] 5. wf

logizo) + l%‘ﬂJ [lcg[ziu] - lag[z.;.}] . -1:3:1 M

(1,
15)
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29 1
J27 [2_1!2 exp[‘ﬂﬂ@]]ﬁ rol-v2 =|-V2 +27 5[1+\E]+

2logi3)
[1
r-aug| - Jarsteo) 1K @-zg z5¥
. i Mt
3 [EHT s +logizg) - Ef:l :
232 exp|- = ] e
”-ELEL— -augizg) o -1 (3-g F 25k
R v B 8 i . 8
E”r[ 5 +logizg) Zk:l .
(1/15)
Integral representations:
| 29
| 27 + i —E =
lq [2-1,-'2 - [hgr_-"‘qz:n]]'s
P 2logi3)
3 [JJ-MH Ci=s)® [ll4s) 17
15 27-2v2 +27 V5 +12528 exp| ——— 103
aa4y 277 T{=s1" T{1+s})
27 Loty I(l-s) 8 : I
01 L)
72
| 29
| 27 + ¢ —'\E =
lq [2-1,-'2 - [1-:{"%23]]'5
p 2logi3)
3(f2La)” 3( 2} def” 3( [ ) aef” 3(j2 Laef
T3l Al Al Fal
e Ne® (12528427 N _2y2e he® 42745 e A"
15

2

Now, we have that:

v=Inx/lnw

Ei'-mr1'

q:

33



_ 27 (g /ool Ing
ow)= Inqa’(vl i )/ﬂ.((] iqr)
27 = 1-2g™ cos 2av + g*"
= “lng 8 1‘1’1—'1:[ =7 ] (5.A.19)
From
2 . = 1—-2g"" cos 2w+ q*"
- 8In Ty 2ny2
In 1 {1 -4 }

q = exp(P1) =23.140692632779269 v =-i

(-2P1*sin(P1*-1)) / (In(23.1406926)) * product (((1-2*23.1406926"(2n) cos(2Pi*-1)+
23.1406926"(4n)))) / ((((1-23.1406926"(2n))"2))),n =1..8

Input interpretation:
—2msingr (-1} &, 1 -(2+23.1406926%") cos(2 m» (-1} i) + 23.1406926*"

log(23.1406926) i (1-23.1406926"f

n=1

log(x) is the natural logarithm

iizthe imaginary unit

Result:
~6.55585 %107

-6.55585*107%

or also:

(-2Pi*sin(Pi*-i)) / (In(23.1406926)) * product (((1-2*23.1406926"(2n) cos(2Pi*-i)+
23.1406926"(4n)))) / ((((1-23.1406926"(2n))"2))), n = 1..10"4

Input interpretation:
_2xsingre(-1a 127 1-(223.14069262") cos(2 (-1 i) + 23.1406926*"

log(23.1406926) ,!J 1 23.14069262" ]2

logix is the natural logarithm

iizthe imaginary unit
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Result:
~6.55585x 107" ;

-6.55585*%107% i

From which:

1/10In(((((-2Pi*sin(Pi*-i)) / (In(23.1406926)) * product (((1-2*23.1406926"(2n)
cos(2Pi*-i)+ 23.1406926/(4n)))) / ((((1-23.1406926"(2n))"2))), n = 1..10"4))))

Input interpretation:
1 _2xsingre (-1i) 127 1-(2+23.14069262") cos(2 1+ (1) i) + 23.1406926*"

10 g log(23.1406926) J!J (1-23.14069262"

logix is the natural logarithm

iizthe imaginary unit

Result:
-1.65403 —0.15708 ;

Input interpretation:
-1.65403 - 0.15708 :

iizthe imaginary unit

Result:

- 1.65403... -
0.15708.. ¢

Polar coordinates:

r = 1.66147 (radius), 8=-174.575° (a
1.66147 result very near to the 14th root of the following Ramanujan’s class

invariant Q = (Gsos/G1o1/5)° = 1164.2696 i.c. 1.65578...

7-8*In(((((-2Pi*sin(Pi*-i)) / (In(23.1406926)) * product (((1-2*23.1406926"(2n)
cos(2Pi*-i)+ 23.1406926/(4n)))) / ((((1-23.1406926"(2n))"2))), n = 1..10"4))))

where 7 is a Lucas number and & is a Fibonacci number
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Input interpretation:
_2rsingre (-1 i 127 1-(223.14069262") cos(2 r + (~1) i) + 23.1406926*"

7-81
£ log(23.1406926) :!:1 (1-23.14069262"

logix is the natural logarithm

iizthe imaginary unit

Result:
139.323 + 12.5664 i

Input interpretation:
139.323 + 12.5664 i

iisthe imaginary unit

Result:

139.323... +
12.5664... i

Polar coordinates:
r=139.889 radiu 8 =5.15301° jancl
139.889 result practically equal to the rest mass of Pion meson 139.57 MeV

)

7+8*In(((((-2Pi*sin(Pi*-i)) / (In(23.1406926)) * product (((1-2*23.1406926"(2n)
cos(2Pi*-i)+ 23.14069267(4n)))) / ((((1-23.1406926"(2n))*2))), n = 1..10°4))))

Input interpretation:

s _2xsingr(-1) ) 20 1-(2+23.14069262") cos(2 1+ (- 1) i) + 23.1406926* "
+ L8]
8 log(23.1406926) ;!:l 1= 23_14,::,592521:}2

log(x) is the natural logarithm

iizthe imaginary unit

Result:
-125.323 - 12.5664 ;
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Input interpretation:
-125.323 +i+(-12.5664)

Result:

-125.323... -
12.5664. ..

Polar coordinates:
r =125.951

L]

and:

f#=-174.274% |a
125.951 result very near to the Higgs boson mass 125.18 GeV

iizthe imaginary unit

27%1/2(((4+8*In(((((-2Pi*sin(Pi*-i)) / (In(23.1406926)) * product (((1-
2%23.1406926"(2n) cos(2Pi*-i)+ 23.1406926(4n)))) / ((((1-23.1406926"(2n))*2))), n

= 1..10M))))))+11

Input interpretation:

—2rsinim=i-1) 6

1
27 5 4+8log

log(23.1406926)
10% 1 _ (2.23.1406926°") cos(2x (- 1) i) + 23.1406926*"

||

n=1

Result:
~-1721.35 - 169.646

Input interpretation:
-1721.35 +i « (- 169.646)

Result:

-1721.35... -
169.646.. i

(1-23.1406926%"

37
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logixy is the natural logarithm

iizthe imaginary unit

iizthe imaginary unit



Polar coordinates:
r=1729.69 radius), 8=-174.371° (angl
1729.69

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)

From

ng 1\ /ot |Ing 1y dx . 7w l-2-Vg) cosmvtyq”
4'?Ti 2)/31([}[ 4‘ﬂ'i 2) i[]qSIn 2 1-:1 (i _{_Vq)ﬂ)z )
{5.A.21)

Lodw L v
n{r;q(x,w;=lnqﬂ.( 5

we have:

47 . wvp - 2{—\/‘5}” cos v+ q"
= s1n
Ing 2 H (1-(-Vqyy

We obtain:

(-4P1)/(In(23.1406926)) sin(( —1*P1)/2) product (((1-2(-sqrt(23.1406926)"n) cos(-
1*Pi)+ 23.1406926"n))) / ((((1+(sqrt(23.1406926)"n))"2))),n =1..8

For v=-1

Input interpretation:
1- [2 [-«f 23.1406926 D cos(—i ) + 23.1406926"

-4 : Py
log(23.1406926) Sm['E]l l n
Bl n=1 [1 ++/ 23.1406926 T
logixy is the natural logarithm
iizthe imaginary unit
Result:
84.8925 ;
84.8925i
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2((((-4Pi)/(In(23.1406926)) sin(( —i*Pi)/2) product (((1-2(-sqrt(23.1406926)"n) cos(-
P*Pi)+ 23.1406926"n))) / ((1+(sqrt(23.1406926)*n))*2))), n = 1..8)))-29i-i

where 29 is a Lucas number

Input interpretation:
g [2 [--\.f 93.1406926 D cos(—i m) + 23.1406926"

-4 ! imy
?| log23.1406926 Sm(" E] 1 —_— =
s : n=1 [1 ++/ 23.1406926 ]2

2051

logixy is the natural logarithm

iizthe imaginary unit
Result:
139.785

139.7851 result practically equal to the rest mass of Pion meson 139.57 MeV

Now, we have:

x(z, w}—exp(%lﬂ-')lz_”z(l-z} ]j 1= “E1 i}L }w ,‘zl (6.7)

forz=5, w=28, we obtain:

2

x(z, w)= exp(%?—nlﬂ-l)

(1~ 2) l-l (1- w'"z)(l— wr(z)|

- w"Y

We obtain:

exp((In*2(5))/(2In(8))) ((((1/sqrt5(1-5)) product ((1-8 m*5)(1-8 m/5))/((1-8"m)"2),
m=1..infinity)))

Input interpretation:

xp[lagzﬁm][[i[l_a] r] (1-8"x5)(1- ?}

2log®) )|\ 5 s (1 -8
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logix is the natural logarithm

Result:
-1.49954

-1.49954 = -1.5=-3/2

We observe that 3/2 is the isospin of Delta baryon. In nuclear physics and particle
physics, isospin (/) is a quantum number related to the strong interaction. More
specifically, isospin symmetry is a subset of the flavour symmetry seen more broadly
in the interactions of baryons and mesons.

From which:

1+172(((<(exp((In*2(3))/(21n(8))) ((((1/5qrt5(1-5)) product ((1-8"m*5)(1-8"m/3))/((1-
8 m)*2), m=1..infinity)))))))*1/2

Input interpretation:

i EXP[ 103‘2[51] [L [1_5}] le (1-8™5)(1- ?}ﬂ

2 log(8) = (1-8™M

1
1+-

)

m=1

logix is the natural logarithm

Result:
1.61228

1.61228 result that is a good approximation to the value of the golden ratio
1.618033988749...

From the above expression, for m =2 to 8, we obtain:

exp((In”2(5))/(2In(8))) ((((1/sqrt5(1-5)) product ((1-8"m*5)(1-8*m/5))/((1-8"m)"2),
m=2..8)))

Input interpretation:

1032[51][[ 1 ]ﬁ[l'a’“ 5(1-5)

—(1l-5)
2log(8) )|\ 5 ot (1-8m)

exp[

logixy is the natural logarithm
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Result:
-[[22433591 £26815105591376811160191761 405225079891 152496 857712

?Esfhgﬁsmzhgmn]f

[5955194082133D59545888?395D99253032111959424819521481

876953125 '.E]] ~ ~3.14006

Alternate forms:

—H224335915258151055913?581115D191?514052250?989115249585??123

788 f]ng'?-:S:ll."]u:-g-:M]] .l"
!

[5956194D82133069545388?396D99253D32111959424819621488?52

953 125 ..E]]

—H224335915258151055913?581115D191?514052250?989115249585??123

a3 I}
788 f]‘:‘g"m.-":ﬁ‘]‘:‘gm]] JIII.-"

[5956194D82133069545388?396D99253D32111959424819621488?52

953 125 ..E]]

Input:
-[[22433591 626815105 591376811160191761 405225079891 152496 857712

788 1“h:ugE-:S yizlo g-:S]J] IIIII.-"
[5955194D82133D59545888?395ﬂ99253D32111959424819521438?53

953125 '.E]]
logix is the natural logarithm

Decimal approximation:
-3.14006025603860463419488162420187602974192009705397714013...

-3.140060256... = -n
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Property:
-[[22433591 626815105591376811160191761 405225079891 152496 857712

?Esfhgﬁsmzhgmn]f

[5955194082133D59545888?395D99253032111959424819521481

8?5953125-4@5]]ﬁ a transcendental number

Alternate forms:
-[[22433591 626815105591376811160191761 405225079891 152496 857712

788 P]Dgzﬁi'ﬂﬂg'iﬁ‘ﬂ] ."l

/
[5955194D82133069545888?396D99253D32111959424819521488?62

953125 ..E]]

—H224335915258151055913?581115D191?514052250?989115249585??123

a3 I}
788 f]‘:‘g"m.-":ﬁ‘]‘:‘gm]] JIII.-"

[5956194D82133069545388?396D99253D32111959424819621488?52

953 125 ..E]]

Alternative representations:
—[[22433591 626815105591 376811160 191761 405225079891 152496 857712

?Esfhg%SmZMgwn]f

/
{5955194082133D59545888?395D99253032111959424819621481

876953 125 JE]] e

(22433591626 815105591376 811 160 191761405 225079 891 152496857
712788 ¢o%e )2 () /
/

(5956 194082 133069545 888 739 609 925 303 211195 942481962148 -
876953125 '.E]]
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—H224335916268151055913?581115D191?514052250?989115249585??122

?Eafhgﬁsmzbgwn]f
(5956 194082 133069545 888739 609 925 303 211195 942481962 148
876953 125 '.E]] »

—H224335916268151055913?6811150191?614052250?989115249585?1

(log(a) log, (511
?12?88Exp[—EEjL—EEE—l—]]f

2 logia)log,_(8)
{5955194082133D59545EEE?BQEDQQESBDB211195942481952148H

876953125 wﬁ]]

—H224335916268151055913?581115D191?514052250?989115249585??122

?Eafhgﬁsmzbgwn]f
[5955194D82133D59545888?395D99253D32111959424819521483

876053 125 \E]] -
(22433591 626815105591 376811 160191761405 225079 891 152496 857 -

712788 ¢ L (-%/2 Lin—?n] /

/
[5955194GBE133D59545888?395D99253D32111959424819521482

876053 125 ..E]]
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Series representations:
-[[22433591 626815105591 376811160191 761 405225079891 152496 857712

25/ /
?EafhgﬂSMEMEMD].

/
[5 056194 082133069545 888730609925303 211195942481 962148 -

876953 125 ..E]] .

-1122433591 626815105591376811 160191 761405225079 891 152496857 .

_Ly
PDgFH—-EELl—f*-T
712788 exp /

[-Lf /
2 [lcg[?} = ¥l —kL]

[5 056194 082133069 545888739609925303211195942481962148 -

876953125 y/5 |

—[{22433591 626815105591376811160191761 405225079891 152406 857712

?Esflngz-:sy'-:zlng-:sn] /
(5956 194082133069 545 888 739 609 925303211195 942 481962 148 -
876953125 \E]] o

-1122433591626815105591376811 160191761 405225079891 152496 857 -

712788
arg(5-x) _ 1—1.‘k':5—1'.‘k1_k 2
[21 II'[ b J +logix) - B, =% ] ;
exXp '
argi8-x) _ (=1 Bk "Ill
E{EIH[ N J+1DgUﬂ Xpos T ]

[5 956194082 133069545888 739609 925303211195942 481962148

876 953125 \E] for
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—H224335916268151055913?&81115D191?614052250?989115249585??122

788 F]ng'?-:SJI."-:E h:ng:-:S];l] f

!
[5955194D82133D59545EEETBQEDQQESBDB211195942481952148H

876053 125 ﬁ]] -

-1/22433591 626815 105591376811 160191 761405225079 891 152496857 -

712788

g | 25252 g 2 o) - 33, V2 )

2otz + | 2252 | og{ L)+ loge) 57, L E2FE )|

2m
[5955194082133D59545888?395D9925303211195942481962148H

EXp

876053 125 ..E]

and:

2+ exp((In”2(5))/(2In(8))) ((((1/sqrt5(1-5)) product ((1-8"m*3)(1-8 m/5))/((1-
8" m)*2), m=2..8)))

Input interpretation:

1052[5‘][[ 1 ] s (1-8"x5)(1- L)

2 log(8) o Il

2 +exp —
[ V5 B (1-8™ }2

log(x) is the natural logarithm

Result:
2 —

[224335915258151D55913?531115D191?514D5225D?989115249585?1
?12 ?83 f]DgE':E"In'":Z ]Dg':SJJ] I."l

/
[5955194ﬂ82133D59545888?395D99253D32111959424319521488?53

953 125 \E] ~ ~1.14006
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Alternate forms:
2 —
[22433591 626815105591376811 160191 761405225079 891 152496857712

?EsfthSﬂomﬁm]f

[595&194D821330&9545888?395099253D32111959424819&21488?61

953125 /5 ]
(2

[11215?953134ﬂ?552?955EE4D553D09588D?D25125399455?52483
428 856 394\EF]DEE':S":'I':Z]DE':S“_
29780970410665347 729443698 049 626516055979712409810

744384 765 525]] ;"ﬁ

29 780 970 410 665 347 729443 698 049 626 516 055 979 712 409810 744 384"
765 525]

(2
[11216?958134D?552?956384D558009588D?D26125399455?52481

428856394Phg¥5m6hgﬂn_
50956194082 133069545888730609025303211195942 481962

148 876 953 125 \E]]f
5956 194 082 133069 545 888 739 609 925 303 211 195942 481 962 148 876 -

953125 11?]']

Input:
L
[22433591 626815105591376811 160 191 761405225079 891 152496857712

?Esfhgﬁsmzhgwn]f

[5955194D82133059545888?395D99253G32111959424819&21488?51
953125 4/5 ]
logix is the natural logarithm

Decimal approximation:
-1.14006025603860463419488162420187602974192009705397714013...

-1.140060256...
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Alternate forms:
- o
[22433591 626815105591376811 160191 761405225079 891 152496857712

?8 8 fllﬂ g'? [ :'I|'I]D =1 54 1 ] ll.ll."l

[595&194D821330&9545888?395099253D32111959424819&21488?61

953125 /5 ]
(2

(11216795 813407552 795 688 405 580 095 880702612539 945576 248 -
428856394 /5 50/ @loz®) _

29780970 410665347 729443698 049626516 055979712 409810 -

744 384 765 525]] ;.f

20780970 410 665 347 720443 698 049 626516055 979 712 409810 744 384"
765 525]

(2
[11 216 795 813407552 795 688 405 580 095 880 702 612 539 945576 248 -
428856 394 (5" )/ (6loz(2) _
5956 194 082 133 069 545 888 739 609 925 303 211 195942 481962
148 876 953 125 \E]]ff

[5956194082133D59545888?39EDQQESBDBEll1959424819521488?51

053125 1;?]']

Alternative representations:
2 —
[22 433591626815105591 376811160191 761 405225079891 152496 857

712 ?88{“]022':5:'..'":2 ]Dg_‘(ﬂ]?] "l
i

(5956 194 082 133069545 888 739 609 925 303211195942 481962 148876
953 125 4?] sg

[224335916268151D55913?6811160191?514052250?989115249585?1

712788 £o% /2 ]Dg.--:s;u]f.."

[5955194D82133D59545888?395D99253D32111959424819521488?51

9531254/5 ]
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7 _
(22433591 626815105591 376811160 191761 405 225079 891 152496 857
712 ?Eaflng'?-:s:u,"n:z 1ng¢8n]f.-"

(5956 194 082133 069545 888 739 609 925 303211 195 942 481 962 148876 .
95312545 | = 2-

[22433591 626815105591376811160191761 405225079891 152496 857"

ilogia) log,,(5)°
?12?ssexp[ i i i ]]J,.-’

2 log(a) log,(8)
[5956194D82133D59545888?395D99253D32111959424819521488?51

95312545 ]

2 —
[22433591 626815105591 376811160191761 405225079891 152496 857
?12 ?Baflﬂgﬂ':S:'Il;':z ]DE‘SH] I."l
/
[5955194ﬂ82133D59545888?395D99253D32111959424819521488?52

95312545 | = 2-
(22433591626815 105 591376811 160 191761 405 225079 891 152496 857 -

712 ?88f—':—Li]_':—4:|:'EI.'I':2Li1':—?]J I."I
!
[5 056194 082133069545 888 739600 925303211195942 481062 148876

9531254/5 ]
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Series representations:
2 —
[22433591 626815105591 376811160191 761 405225079891 152496 857 -,

712 788 08" (5)/12 103:-:8]3]f|."

[5956194D82133059545888?395D99253032111959424819521488?52

953125@]:- 2

-29780970410 665347729 443698 049626516 055979 712400810

744 384765625 +
11216795813407552 795688405580 095880 702612539945

576248428856394 /5

1
[10g[4} —dery .:_:I]Z
/

EXp

l:_l'r‘? !
2 [lag[?} 8, —;—]

29780970410665347 729443698 049626516 055979712409810744 -

384765625
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{22433 591626815105591376811160 191761405225079 891152496857

?12?ggfbgﬁ5m2hgwn]f

[5 056194 082133069545 B8B 730609925303 211195942481 962148 -

876953125 y/5 | = |2

-20780970410665347729443698 049626516 055979712 409"

810744 384 765 625 +
11216795 813407552795 688 405 580095 880702612539 945"

576248428 856 39445
{ {5-x) (=1 (5-xf x )2
[EznlaénuJ+lﬂg[x‘}—Ef=l A]

k /

29780970 410665347 729443698 040 626516055979712 409810 744 -

EXp

384 765625( o 0
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2 —
[22 433591626815105591 3768111601917614052250709801 152406 857
712 788 f]‘:‘g'?'ﬁ?.."':z 105':333] I.-'I
!

[5 956194 082133069545 888 739609 925303211 195942481962 148876~

953 125 *,f?] |

-29780970410 665347729 443698 049626516 055979 712409810

744 384765625 +
11216795813407552 795 688 405580 095 880 702612539045

576248428856394 /5 exp

(- lfl',|c ,:5_2,':':'# zak ]2

(tog(z0) +| 2522 (10g( 1) + logeao)) - 53, “

1
=

arg(8-zn 1 | . -:-1]‘,‘-:8_30:1',‘36""
2 (lug[z.;.l - [%—J [105[5] - 10g[z.;.1] e
!
/
29 780970410665 347729 443698 049626516 055979 712409 810 744 .

384765625

From

Ramanujan’s ‘‘Lost’’ notebook IX: the partial theta function as an entire
function

George E. Andrews

Number Theory Group, Department of Mathematics, The Pennsylvania State
University, Room 218, - McAllister Building, University Park, PA 16802, USA
Received 23 May 2003; accepted 18 March 2004 - Available online 14 May 2004

51



%,
=[I“_ (by [2, p. 4])

n=1 ql:;)
i
i 5)
-2+ g0+ g% — .. (by [2,p. L1))
| 1 I :
1 —g q - AR
16 256 16
we obtain:
Input:
8
7

Exact result:
8

7

Decimal approximation:
1.142857142857142857142857142857142857142857142857142857142. ..

1.142857142...

From Ramanujan equation (Some definite integrals — Srinivasa Ramanujan -
Messenger of Mathematics, XLIV, 1915, 10 — 18):

oo

/ 14+ 22/02\ (14+22/(b+ 12\ (14 22/(b+2) -
1+22/a? ) \1+22/(a+1)? )] \1+2%/(a+2)? ’

0

T(a+ HTBHT(b—a—3)
['(a)['(b— $)['(b—a)

i
=] ]
3

O<a<b-—gz

0<a<11-1/2; b=11 and a=8
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we obtain:

1/2*sqrt(P1)* (((gamma (8+1/2) gamma (11) gamma (11-8-1/2)))) / (((gamma (8)

gamma (11-1/2) gamma (11-8))))

Input:
1 r(8+ )ranr(i1-8--)

g r[S}r[ll—El}rtll—Er

Exact result:
540

323

Decimal approximation:

5.252198244391604794953026089693286555623750698645687750236...

5.2521982443...

Alternative representations:

E[r[a+21}r[11}r[11-a-%}}=3! gs 100V r

[F[B}r[ll—é}rtll—ﬁ}}z 2(21 71 12—95}

Vi [r[a+ ;}r[ll}r[ll 8- %}}

(F@r(11-)ra1-8)2
{f—]c\gil 834933 472251084800 000 +log(6 658 606584104 736522 240000 000)

- 10EG15/2)410gG(7/2)  ogGl17/2)4l0gG(19/2) i = ] /

[2 [F]n 2(2) ,-log(24883 200)+]0g(125411328000) -logG(21/214logGI2 3_.-2:”

v (r(8+ zl}r[ll}r[ll -8 - ;}} r[g, D}r[lf, 0)r11, 0V

(r@er(11-21)ra1-s)2 - 2(r@, 08, 0yr(2, 0))

53

Iixiis the gamma function



Series representations:

Var (r{8+;)ranr(11-8-3)) _ 2160 i 1
[r[B}r[ll—é]rtll—B}}E L e

\.f?[r[8+ é}r[ll}r[ll—ﬂ—é'” _ o _432[_2%}%: 239-1-2k [51+2k I 2391+2k}

[F@r(11-)ra1-8)2 s 323(1+2k)
J?[r[a+21}r[11}r[11-s-§}} 54Di[ 1];;[ 1 2 1 ]
— R + 1
(r@r(11-1)rai-g)2 323 &\ 4/ \1+2k " 1+4k " 3+4k
Integral representations:
v’?[r[ﬁ+§}r[ll}r[ll—8—- Emﬂj S
(F@r(11-2)ra1-8)2 323
Var (r(8+ Z)ranr(i1-s- ) IDEDJ
r@r(11-2jra1-g)2 323 \/7
J?[r[a+21}r[11}r[11-s_§” 1080 o 1

(r®r(11-1)ra1-s)2 T 323 Jo 1482

From which:

1/2*sqrt(x+2)* (((gamma (8+1/2) gamma (11) gamma (11-8-1/2)))) / (((gamma (8)
gamma (11-1/2) gamma (11-8)))) = 5.2521982443916

Input interpretation:
1 rg+ jranr(11-s--)

x+2 =5.2521982443916
2 FIE}F[ll—Ejr[ll—E}

Iixiis the gamma function
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Result:

540 — ——
— A r Y x+2 =5.2521982443916
323
Plot:
L+] e
.,-'-"'Fdf"-
e

r, — T sl T

— O C T
2.E£2L

982443916

Alternate form assuming x is positive:
1.0000000000000 y x +2 = 1.7724538509055

Solution:
x = 1.1415026535807474

1.1415926535897474

From:

String Theory
University of Cambridge Part III Mathematical Tripos
David Tong — arXiv:0908.0333v3 [hep-th] 23 Feb 2012

We have:

2 (2027 _ .22 _ (a)Ll'(b
/d”|" 1 ==l CT(1—a)l(1=5T(1—c¢)

where a+b+c = 1.

a=03;b=05;c=0.2
55
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[2Pi*gamma(0.3) gamma (0.5) gamma (0.2)] / [gamma (1-0.3) gamma (1-0.5)

gamma (1-0.2)]

Input:
(2x (0.3 N0.5)I0.2)

Ml1-0.3rl-05T1001-0.2)

Result:
57.1004 ...

57.1004...

Iix)is the gamma function

Alternative representations:

(27 0.3 (005 002y

242006 x

rl-0.3)Tl-0.5Tr(1-02)

(27 0(0.3)(00.51(0.2y

0.230419  0.2357616  0.603244 1.15802
0.603244 0806872  0.B8667

EHfD.S?ZEISS fl.D?SS f1.524EII5

r(1-0.3)r(1-0.5)(1-0.2)

(27 (0305002

fI:I. 15206 PIII.EISEISIE'F 1[“III.E'FEBISnS

2w (—0.8)! (=0.7)! (-0.5)!

rl-0.3)Tl-05T1(1-0.2)

Series representations:

(2x 003005 r0.2y

(=05 (=03 (-0.29!

k1 . o.3k2 fk iy kel
1H.6667 YD e 02 xC.
Ek =0 Ek-:.:ﬂ kl'k':'

r1-0.3)r(1-0.5(1-0.2)

(2w [(0.30(M0.5) [(0.2))

[Lw I:I'?‘tr':k:'-'l'l]z o.8% fkliyy
k=0 k=0 Lt

{0.2-2n 1 0.3 -z 2 11 Nz rtkadig)
kq tho!

L] [ii]
Eﬂzklﬂj Eh:ﬂ

Frl-0.3)I(l-0501-0.2)

oo 0.7z M¥izg) L 0.8 -z M=)
k=i k! k=0 k!
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(27 D03 0.5 0020
B S 3}r[1 —05(1-02)

k k

k]_—ﬂkz:ﬂ l‘D_l".i=':|

1 1
5111[5 mi—j1 +kq + 22.;.}] sin(i mi{—jo +kz + Ez.;.}]
1) {ia) foi s ; ; !
MYl - 29) T 21 —20) / (J1'j2'(=J1 + k1) -]z +k2)1)|/

i
i ! : )
[[k k (-1y 51I1[E;T[—J+k+22:.;,}}r [l—z,;,}]

k
hd o) Z =i+ k)

k (-1) oI 5111[—1;r[—j+k+25,;,}}r‘j’[1—z.;,}]

L[GS z.j}*‘z 2f.~'![—,.~'+ku

Integral representations:

(27 D0.30.5 0.2y j J At dt
r(l1-0.3)r(1-0.5)r(1-0.2) o k,go 1ng° {i o
@rr0.3)ros5ro2y 275 '“Un‘” -

r[l—D.B}r[l—D.S}r[l—D.E} {W% Jt} -Nrn_““
0. (02

(2 7 [(0.3)) (T(0.5) ['(0.2)) 2 cse(0.1m) esc(0.15 ) [ 5 at) b 57 =) dt
M1-0.3)rA-05T(1-0.2)  c5c0.35 1) cse(0.4 1) UDN sinit) Jt”nm sinie)

From which:

2((([2P1*gamma(0.3) gamma (0.5) gamma (0.2)] / [gamma (1-0.3) gamma (1-0.5)
gamma (1-0.2)])))+29-4

where 29 and 4 are Lucas numbers
Input:

(2x (0.3 0.3 1(0.2)
Nl1-03rl-0510r1-0.2)

+29-4

Iix)is the gamma function
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Result:
139.201...

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

Alternative representations:

202 7 T(0.30 [0.5) [(0.2))
Ml1-0.3rl-05rnrl-0.2

202 7003 M0.5 102y
Ml-0.3)ril1 -0.5ri-0.2)

2((2x0(0.3) 0.5y 1(0.2))
r(l1-0.3)r(1-0.5r{1-0.2)

Series representations:

2(2x00.3) 0.5 1(0.2))
Ml -0.301-05r1r1-0.2)
o = D.Ekl

4.84011 x
+29-4=25+

0.230412 0.357616 0.603244  1.15602
0.603244 - 0.806872 0.88667

4}rfD.5?2365f1.0958 1‘.‘1'52406

7
1:“III.IEJZIIIEA fIII.EISEISIE. fD.E?EEISE

+29-4=25+

4 (=08 (-0.7) (-0.5)
i—0.51 (0.3 (0.2

+29—4:25+

+29-4 =

+

i

ky =0k =0

L]

0.7% ri*le1y

Ll T it

0.669643 Z Z

ke =0ko=0

kqtky!

D_Ekﬂ r':kl:l[l} r':kE:l[]_} |'I
kqtko! /

)3

k=00

2

2((2x 0.3 0.5 [(0.2))

k!

+
ril-0.3rl-0.5yr(1-0.2y

@ 0,85 rikleqy
k1

20-4 =

@@ 0.2 — 2 (0.3 - z0)°2 I*(gg) r*2)(z0)
4 Z Z +
kytky!
k]_:ﬂkz:ﬂ
& & (0.7 - 300 (0.8 - z0)2 I iz r2izgy |
25 Z Z Jei kot a"l
k) =0k =0 Sl

(0.8 —=p ]l'llc rf'k-‘[z.;.}

=0

(0.7 —Zu]lk r{k:'[z.;.} !
24 k! Z

k!

] Tor (: F or - 0

k=0
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2((2 7 T(0.3) [(0.5) I(0.2)

+29-4 =
Ml -0.3rl-05rnrl-0.2y
k1 kg
25 Z Z{Dg 20}1[03 zﬂ}kz 2‘ Z([ 1}.11+42 —j1—ig+ky +a
ky=0ko=0 1=0jz=0

1 1
sin(i mi—j1 +k1 +22.:.}]sin(5 mi—jz +kz +25'.:.}J

r"';l:l{l —Zn}r"';z:l{l —Zn}]lll.-'lll[jl!jz! (—j1+k1) (—j2 +k2)0) +

ky kg
Ax Z Z (0.7 - zp) k1 (0.8 — zﬂ}kz Z Z [[ 1}.11+42 —i1-ia+ky +ka
kq=0ko=0 J1=0jz=0

1 1
sin(i mi—j1 +ky +22.'.:.}]sin(5 m(—jz +kz +2£.:.}J
rii'a —Zu}r"';z][l —Zn}}/[jl!jz! (—j1 +k1) -]z +k2}!}]/

[[kz k (=1) xi** sm{Eln[—j+k+22,:,]-}r"j’{1—z,;.}]

k
(a0} Z i1(=j +k)!

k =1y xi*k sm{—l ;T{—j+k+220}}r‘j’[l—z.:,}]

Z[DB z‘”kz 2j![—j+k}!

Integral representations:

202 7 [(0.30 0.5 0.2y
M1 -0.3rl-05rnrl-0.2

Ay 1
LE tos ¥ L) o 7( 1] At
51 to

+29 -4 =

"1 71 1
1+l k 1031 o22( 1) o
t ta

[Hﬁﬂ}] ‘“]Hbgﬂ;%] dt

202030 0.5T(0.21
rl- DB}F[l DS}F{l 0.2)
{ .;ft}jn*""’ dt +25{ .:rt}JD*’”—dt

[‘*E‘;Tdt}j(;“[g—zdt

+29-4 =

+20-4=-254+
Ml-0.3rl1-05r10l-0.2) ?i d’té-i dF
L L

2((2 7 ['(0.3)) (0.5 [{0.2y) 4 ¢ e 56 e
L

02 0

LI\J
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2(((J2Pi*gamma(0.3) gamma (0.5) gamma (0.2)] / [gamma (1-0.3) gamma (1-0.5)
gamma (1-0.2)])))+18-7

where 18 and 7 are Lucas numbers
Input:

(2 7 [(0.3)) [{0.5) [(0.2)
Ml-03)(l-050(l-02

18-7

Iix)is the gamma function

Result:
125.201...

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

Alternative representations:

2027003 (0.5 1(0.2)) LRy 484011 x
r[1_5_3}r[1_g_5}r[1_g_2}+ T = 2T 0230419 0.357616 0.603244  1.15602

0.603244 - 0.806872 0.88667

2 ((2 7 T(0.3) 0.5 T(0.2) s 4 r g0-572365 10058 . 1.52406
ri1-0.3r(1-05r(l-0.2) TR = AT (015206 0.260867 0.572365
20270030005 002y 4 (-0.8(-0. 7y (-0.5

+18-7=11+
r(l-0.3rl-0.5T1(1-0.2) (—0.5)! (—=0.3)! (-0.2)

Series representations:

2020030005 0.2
Fl-0.3)[(1-05)1(l-0.2)
o gk 0.3k k1l rikzlg)
.

[3?.3333 [n L L PRI

ke =0ko=0

1B-7 =

0.294643 L Z‘ k!

ky =0k =0
© 0. 7% rikle1y
3 T

= 0.8 r“-*‘?'[:n]
=0

@ @ g7k, p gk r’-kl:'[lrr’-kﬂ:'[l}]] /
/

2"k

k=0
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2(2xT(0.3) 0.5 1(0.2)
Ml-0.3rl-05rnl-0.2)
0.2 —z.;.}kl (0.3 —z.;.}"2 r{k”[z.;.}rh][z.;.}

4x y, 2 kqthky! i

+18-7 =

kq 0k =0
- i i (0.7 — 7)1 (0.8 - z0)*2 F{kljizn}rf'kﬂ[zﬂ}] /
ke =0kg=0 kl‘kzq IIIII

2w & w

[[:" (0.7 -z r“‘][z.;.}J LS r“‘-‘[z.;.}] :
or
= k=0

2((2 7 T(0.3) [(0.5) I(0.2)

+18-7 =
Ml -0.3rl-05rnrl-0.2y
@ @ k1 ka o
[11 3 02-201 0.3-z02 ) 3 ([—w‘lﬂﬂ p 172k
k]_:ﬂkz:ﬂ _|:1=U_|'.2=D

1 1
sin(i mi—j1 +k1 +22.:.}]sin(5 mi—jz +kz +25'.:.}J

r"';l:l{l —Zn}r"';z:l{l —Zn}]lll.-'lll[jl!jz! (—j1+k1) (—j2 +k2)0) +

ky k
sl k1 ko S i1 +iz -i1-ia+h) +kg
4r 3 3 (0.7 -2) (0.8 -2)2 3 D |-11H2n

k]_:ﬂkz:ﬂ _f1=ﬂ_f2=|:l

1 1
sin(i mi—j1 +ky +22.'.:.}]sin(5 m(—jz +kz +2£.:.}J

rii'a —Zu}r"';z][l —Zn}}/[jl!jz! (—j1 +k1) -]z +k2}!}]/

k (—1) ai sin{El mi—j+k +22,:,]-} rda —z,;.}]

[[ki (0.2 -z }k
= )

v it=j+kn

™ . k =1y xi*k sin{El mi—j +k +22'U}}F‘j’[1—z.:,}
Z[D'B —Zo) Z =1+ kW
Lo i JH=i+ kM

Integral representations:

202 7 [(0.30 0.5 0.2y
M1 -0.3rl-05rnrl-0.2

bk ]DgD-E{l_]I]DgD-?{l_] dtzdt + [
51 to

[Hﬁﬂ}] ‘“]Hbgﬂ;%] dt

+18-7 =

1 dtz dt
1og?3( 1 iog?2( L ik
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2 (2 7 (0.3 (0.5} I(0.2))
F(1-0.3)r(1-0.5)r(L- 0.2) "
[ - .:ft”;"" f:t+11[ Jt] ‘”‘—.—J’t

18-7=

I *‘“ ..-,!t”j‘”'—dt

+18-7=11+
Nl -0.30l1-05r1-0.2) ﬂE' & dtﬁ:-i di §9.7 Jop0.8
L

202 r (0.3 (0.5 (0.2 4 (}I« e g

27*1/2((2((([2Pi*gamma(0.3) gamma (0.5) gamma (0.2)] / [gamma (1-0.3) gamma
(1-0.5) gamma (1-0.2)])))+18-4))-golden ratio

Input:
1
27 % — [2
7

(2xT(0.3) MN0.5)T(0.2)
Ml-0.3nrl-057I(1-0.2)

+1a-4]-¢

Iix)is the gamma function

# iz the golden ratio

Result:
1729.09...

1729.09...

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)

Alternative representations:

97 ¢ 22 [(0.3) [(0.5)[(0.2))
—[ il +1s-4]-¢=

2 \Ml-03rnl-05ril-0.2
27 484011«
14 +

—h+ —
“ 2 0.230419  0.357616  0.603244 - 1.15602
0.603244 - 0806872  0.88667
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27 { 220030 MH0.5T0.2%

+18 -4]-¢ s
2 \r1-0.3)r(1-0.5)r(1-0.2)

27 4}1_‘“0.5'?2365 EI.DQSEEI.SEME]

—¢+E[14+

fl:l.152l:ll5 fI:I.ZISEISISI? fI:I.S?EEISS

27 ( 220030 M0.5T(0.2%

+18 —4] —h =
2 \l1-0.3rl-05rl-0.2)
27 ( 4 -0.8)1-0.7 [—D.S}!]

g+ — |14+
2 (0.5 =03 -0.2p

Series representations:

27 ( 2027003 00.51(0.2)
2 \Ml-0301-0.5T1001-0.2)
[[ @ @025 o3k rky kel

_504. 1 Z Z i

k]_:ﬂkz:ﬂ
@ @ og7k . 0.8k2 pRlgy itz
ey thy! ’

+1s—4]-¢=

=, & 0.7 082 gty
kqtko! /

k]_:ﬂk::ﬂ

= 0.7 1)) & 0.8k
R

=0 k=0

27 [ 20270030005 00.20
Ml-03r1 -0.5 01 -0.2)

K

+18 —4J-¢ =
o 8 0.2 -5 (0.3 —5g)2 rf-k”[z.;.}r{k-"f][z.;.}

54x 3 X, kytksy! B

(0.7 —2g)*L (0.8 —zg)*2 r‘kl][z.;.}rh][zn}

189 3 3 iy +

k]_:ﬂkz:l:l

" i i (0.7 - z0)1 (0.8 —20)*2 I*1(zg) r*2)zg) |
key kot /

ky =0 kg =0

= (0.7 -2 T¥(z0) ) & (0.8 — 2o M*izg) Par ¢ y
> K1 2, k! R
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27 ( 202700030 0.5 1(0.2)

+18—4J—¢=
2\l -0301-0.50rl-0.2)

kg

k
-[[-189 > Z (0.2 2oL (0.9 22 Zl > ([ 1142 goi1-iz+k +2 sm[

kp=0ko=0 j1=0jg=0
1 1 y
5fr[—jl+k1}+}rz|:|]sin[5;r[—j2 +k2}+}rz.;|]l":41’[
1—zn}r‘jz’[l—z.;.}]fﬁf[,i‘l!jz![—jl+k1}! 2 e
k1 ko
[ Z Z (0.2 - z.;.}kl (0.3 —zg }“‘2 Z Z ([ 1}41+42 —i1—ja+ky +ka
kq=0kq=0 i1=0jg=0

1 1 ;
Siﬂ[i m(=j1 +k1}+frz|:|]sin[§ m(-J2 +k2}+;rz.;.]r“1’{

1 —Zn}r':";z:'[l —Zn}]lll.l'lll{i:l!ii:z!{—jl +k! [—jlz +ka)1 -

k1 kg
545 Z Z{D? —zg)L (0.8 - zg) 2 L z [[ 1y14i2
k1=|:|k2=|:| .ll—':|.12=|:|

H 3 . 1 : -
g1 =iz kg 4k Sm[i mi=j1 +k1}+;rz.;.]sm[
5 m(—ja +k2}+rrz|3}r”1][1 —Zn]'r':jy[l —ZD}]J,."III

(1t jati—j1 + k1) i—j2 +k2]'!]']f.'"ll

[LZ k (1Y g sm{é:r[—j+k+2£,;,}}r‘j’[l—zn}]

k
(0.2 - Z0) Z V= +k)

k(1Y gl sm{—lfr[—j+k+25’0}}r‘j’[1—zﬂ}]]

Z[DB zﬂ}kz 2j![—j+k}!

Integral representations:

27 ¢ 2(2xT(0.3) 0.5 1(0.2)
— ( +18 —4} - =
2\l -0.3001 -0.51001 -0.2y

B T dt 111 — 1 gt dt
-EJ-EJ]DSD_SLIT]]DSD.?L%] tz diy + -!Ja:j 5031,:1?]]03021:;] S

1 1 1 1
[-fn ey dt]]n R dt

27 ( 22x0(0.30 0.5 1(0.21
2 \M1-0.301 -0.51001 -0.2y
Lt .t Lt .t ot g
—5Ax([* 55 at) [° 55 dt-189([* Sz at) [~ Sz at + ¢ ([ &5 at) [ S5 at

( '“’E% JE}L“% dt

+1s—4]-¢=
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27 [ 2((2x(0.30 (0.5 (0.2))

2 \M1-03)rl-0510(1-0. 2}
S45x

+1s-4]- =

and:

(27*12(2((([2P1*gamma(0.3) gamma (0.5) gamma (0.2)] / [gamma (1-0.3) gamma
(1-0.5) gamma (1-0.2)])))+18-4))-golden ratio))"1/15

Input:
| 1 (2x000.30 0.5 00.2)
15 27 —[2 +13-4J-¢
\ 2 rl1-0.3nl-050(1-0.2)
Iixiis the gamma function
# iz the golden ratio
Result:
1.643821...
1.643821.... = {(2) == = 1.644934 ...
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Observations

From:

https://www.scientificamerican.com/article/mathematics-
ramanujan/?fbclid=IwAR2caRXrn_RpOSvJIOxWsVLBcJ6KVgd Af hrmDYBNyUSm
pSjRs1BDeremA

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

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

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

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

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

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

From Wikipedia

In particle physics, Yukawa's interaction or Yukawa coupling, named after Hideki
Yukawa, is an interaction between a scalar field ¢ and a Dirac field y. The Yukawa
interaction can be used to describe the nuclear force between nucleons (which
are fermions), mediated by pions (which are pseudoscalar mesons). The Yukawa
interaction is also used in the Standard Model to describe the coupling between
the Higgs field and massless quark and lepton fields (i.e., the fundamental fermion
particles). Through spontaneous symmetry breaking, these fermions acquire a mass
proportional to the vacuum expectation value of the Higgs field.
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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
6493 — V2 _ 244276 VR _ ...
64g52t = 4006 ™VE 4 ...,
so that

64(g33 + gt) = ™V — 2 + 4372 "VE - o = BA{(1 + V)2 + (1 —v2) "2}

Hence .
e™2% = 2508951.9982. . . .
Thence:
6495 = 4096e V2 4 ...
And
64(g22 1+ go2t) = €™V _ 924 1 4372V ... = 64{(1 + V2)2 4+ (1 — v2)2}

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
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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, 23,58 13,21, 34, 55, 89, 144, 233, 377, 610, 987, 1597, 2584, 4181, 6765,
10946, 17711, 28657, 46368, 75025, 121393, 196418, 317811, 514229, 832040,
1346269, 2178309, 3524578, 5702887, 9227465, 14930352, 24157817, 39088169,
63245986, 102334155...

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

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

The sequence of Lucas numbers is:

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

All Fibonacci-like integer sequences appear in shifted form as a row of the Wythoff
array, the Fibonacci sequence itself is the first row and the Lucas sequence is the
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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

3]

occur in nature, for example the arms of spiral galaxies™™ - golden spirals are one

special case of these logarithmic spirals

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

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

2
’% = 1.644934 ...

We note how the following three values: 137.508 (golden angle), 139.57 (mass of
the Pion - meson Pi) and 125.18 (mass of the Higgs boson), are connected to each
other. In fact, just add 2 to 137.508 to obtain a result very close to the mass of
the Pion and subtract 12 to 137.508 to obtain a result that is also very close to
the mass of the Higgs boson. We can therefore hypothesize that it is the golden
angle (and the related golden ratio inherent in it) to be a fundamental ingredient
both in the structures of the microcosm and in those of the macrocosm.
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