On some possible mathematical connections between various equations
concerning the Mock Modularity closely related to N = 4 super Yang-Mills, ¢,
£(2) and some parameters of Particle Physics.
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Abstract

In this paper we have described some possible mathematical connections between
various equations concerning the Mock Modularity closely related to N = 4 super
Yang-Mills, ¢, {(2) and some parameters of Particle Physics.
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https://www.britannica.com/biography/Srinivasa-Ramanujan

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.



From:

Duality and Mock Modularity

Atish Dabholkar,1 Pavel Putrov,l Edward Witten - arXiv:2004.14387v1 [hep-th] 29

Apr 2020

we have that:

1

Gr _f h ' EETI_.-"4 F}'(T]H )
(G)y ([} ) P

a: _3wifd
e SO 3 g2
Am\/2mym(T)? =
For:
Input:
!}[T}E
Plots:
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0.5|
-1.0 -0.5 0.5 1.0 ’ it from O to )
-0.5 |
_ — 1eal part
1.0 — lmaginaly part
¥
1.0
0.5|
-1.0 -0.5 0.5 1.0 ’ it from O to )
-0.5 |
_ — 1eal part
1.0 — lmaginaly part

Numerical roots:
T~ -2.74517 + 381.228 ...

(T)2n(r)?

(4.37)

it is the Dedekind eta function



r = -0.499998 + 382.66 ;...

r ~ 1.69666x107° + 383.0621...
7 ~ 0.500001 + 382.661i...

7~ 2.74518 +381.228 ;...

From this last solution, we obtain:

2.74518+381.2281

Series expansion at T = 0:

j e 25imi(BT) [_1 H,f.zm.i.-r]ﬂ

T

Alternative representations:

OO o
L I [fl_.um.zdg[a TR, f3m.]}z o

g (T imiTy3]2

2 dz[E‘Jf j Fer iTrmi— N =2md IR <

.ij[T} =l Ior (11m U and |[lke
v 3

Series representations:

w ® _2iknnt
ImTT — =y
1}[r}2 - Exp[? -2 L L i ]

n=1L=1

1

[Z:J':D 1‘.“2 i-1/24+k)mT P[k}}z

[ 2
imTy N ik - Imt
I}[T}z — M7 il LL i l}k pr kl-1+43k)m ]

==

rj[r]lz =

Ramanujan's 7 function is defined by

re+inZm™’

- sinh {21 1)
f6+in | T

T A=



Fort =1, we obtain:

(((Gamma (6+))) * (2Pi)(-0)))) / [(6+1)sqrt((((sinh(Pi))/(Pi*prod(k 2+1),
k=1..5))))]

Input interpretation:

r6 +iH2m™
I .
6 f ginhim)
o+ Ell"\|| J"']]E=1':k2+1:l
Iix)is the gamma function
ainhix) is the hyperbolic sine function
iizthe imaginary unit
Result:
30 5 P ndmeds e
[E‘ - 5]23’2" a1 4 221 cschim) T(6 +i) ~ 1893.3 - 568.069

cschix is the hyperbolic cosecant function

(1893.3-568.069i)

Alternate forms:

1?5 6D! 3'2 -t 1'2 - e on nwn
— - —— |27 T 6+ ¥ 221 eschim)
[1369 1359] : +a1y &

—
0 5 . 221 sy
[ : }22_‘ | — A rG+h

37 ‘ul e’ — g

37 37

Thence, from (4.37), we obtain:

(((-3*1*exp((3*Pi*1)/4)))) / (((4*Pi*sqrt2*(2.74518 + 381.228 1)*( (1893.3-
568.0691))))) * sum((exp(2P1))"((n+3/2)"2)), n=-infinity to +infinity

(((-3*1*exp((3*Pi*1)/4)))) / (((4*Pi*sqrt2*(2.74518 + 381.228 1)*((1893.3-
568.0691))))) * sum((exp(2P1))*((n+3/2)"2)), n=0 to 2

Input interpretation:

—31Expl[3;rr}} 2 R
— [4 L exp'mﬂ -l (2m
dx+2 (2.74518 + 381.228 ) (1893.3 +i - (-568.069)
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Result:
5.20513 % 10%% — 2.80197 % 1038 ;

Input interpretation:
5.29513 - 10%° - 2.80197 - 10%°

Result:
5.20513.. % 10%% _
2.80197... x 1028 ;

Polar coordinates:

r =5.09078 x 10%® (radius), 6#=-27.886° (angle
5.99078*10%°
From:
C?Z.{, - 3 Z q[n-i—t',-"".?]u
Of  16miry “n(r)3 ’
METy M7 e
For:
Input:
1}[T13
Plots:
¥
1.0
0.5|
-1.0 . -0.5 . . 0.5 . 1.0 ’ (t from O to 0)
-0.5 |
_ — 1eal part
-1.0| — lmaginaly part

iizthe imaginary unit

iizthe imaginary unit

(4.38)

pitiis the Dedekind eta function



0.5
-1.0 -0.5 0.5 1o it from O to )
-0.5 |
_ — 1eal part
-1.0| — lmaginaly part

Numerical roots:
T = -2.04801 + 254.388 ;...

r ~ —0.499999 + 255.305 ;...
r = 1.43993x107% + 255,708 ...
r = 0.500002 + 255.395 ;...

7 = 2.04801 + 254.388 ;...

From this last solution, we obtain:

(2.04801+254.388i)

Series expansion at T = 0:

i mf{4T)
f El

(—i )2

Alternative representations:

ey’ =ée+i[ﬂ, ¢'"") for (Im(r) > 0 and |Re(r)] = 1

. i 1 R
1}[r}3 = [fl"lz"”“]-:ig[ﬁ it + 1y, fzm.D for [mit

g [T miTy3\ 3
f}[T} = T or{lm ) and |[Ee
1

1}[T}3 = Ec?z[l:l, f“r}:"g[l:l, {“Ifr}t"q-[':', f‘“r} tor (Imi

Series representations:
o 21 kant
IMTT
1,1[?'} = Exp[ 2‘ ]

1

[Zk\ﬂﬂ 02 i |:—1Il'2-4-hk:l.-'l' T P[k}lg

rj[r}3 =



3
ik l}k EJ’ ki-142k)n 7

[~1=

J‘}[T]-3 — T L

1]

3/(((16*Pi*1*((1893.3-568.0691)"1.5))*(2.04801+254.3881))) *
sum((exp(2P1))((n+3/2)"2)), n=0 to 2

Input interpretation:

3 i II.I!-I'E]E (2 1)
expt 27 (2nrw
(167 (1893.3 + i« (-568.069))' %) (2.04801 + 254.388 1) -,

Result:
~6.4431x10°* - 2.07505 x 10%* ;

Input interpretation:
~6.4431 10%* - 3.07505  10°%;

Result:
- 6.44310... x 10%* -
3.07505... = 10°% ;

Polar coordinates:
r = 7.13929 x 10%*
7.13929*10*

# = -154.487°

b L]

Dividing the two results, we obtain:

(5.99078*10726 / 7.13929x10"24)

Input interpretation:
5.99078 - 10%°

7.13929 . 1024

iizthe imaginary unit

iizthe imaginary unit



Result:
83.01282606533702931243863185274726198263412748326514261222. ..

83.912826.....

From which:

1/golden ratio + ((((((((sqrt(((113+5sqrt(505))/8)) +
sqrt(((105+5sqrt(505))/8))))))*3)))N(1/14)*(5.99078* 10726 / 7.13929x10"24)

where, from Ramanujan expression

(((CCC((sqrt(((113+5sqrt(505))/8)) + sqrt(((105+5sqrt(505))/8))))))"3))))"(1/14)

we obtain:

3

14
\/<\/113+Zﬁ+\/105+2ﬁ) = 1,65578.....

Input interpretation:

P r 3
1 1 — M — 5.99078 10°%
=414 ;'—[11%5-4505]+‘j—[m5+5-~f505] i
¢ ‘\ Y 8 8 7.13929 -« 10%4

#is the golden ratio
Result:
139.560...

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

or:
golden ratio + zeta(2)*(5.99078*10"26 / 7.13929x10724)

Input interpretation:
5.99078 - 10%°

&+ 0(2)
' 7.13929 . 1024

£(5) is the Riemann zeta function



# iz the golden ratio

Result:
139.649_ .

139.649....

and:
golden ratio + zeta(2)*(5.99078*10"26 / 7.13929x10"24)-11-Pi

Input interpretation:
5.99078 - 10%°

d+i(yx—————— 11 -a

7.13929 x 10?4

£(5) is the Riemann zeta function

# iz the golden ratio

Result:
125.508...

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

Performing the In of the two results and dividing, we obtain:
(In(5.99078*10726) / In(7.13929x10"24))

Input interpretation:
log{5.99078 - 10%%)

log(7.13929 - 10%%)

log(x) is the natural logarithm

Result:
1.077406...

1.077406...

From which:

1+1/(In(5.99078*10726) / In(7.13929% 10"24))"6
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Input interpretation:
1+

[1.:5.;5.990?3 11:13'53]'5
log(7.13929  102%)

logixy is the natural logarithm

Result:
1.639327...

1.639327....

u

(2) =% = 1.644934 .

From the previous equation

-3iexp L [3fr1}} 2 32
_ E 3> e 2
4xv 2 (2,74518 + 381.228 1) (1893.3 + i = (-568.069) .5

we obtain also:

((((((-3*i*exp((3*Pi*i)/4)))) / (4*Pi*sqrt2*(2.74518 + 381.228 i)*((1893.3-
568.069i))))) * sum((exp(2Pi)) (n+3/2)2)), n=0 to 2))))*1/128

Input interpretation:

—31expl[3m}' 2 {32
128 — [4 ) Z‘ exp"mﬂ] (2 )
47 (2.74518 + 381.228 1) (1893.3 + i - (-568.069)) =,

iizthe imaginary unit

Result:
1.61881 - 0.00615533

Input interpretation:
1.61881 +1+(-0.00615533)

iizthe imaginary unit
Result:

1.61881... -
0.00615533...
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Polar coordinates:
r =1.61882 (radius), 6 =-0.217859"

1.61882 result that is a very good approximation to the value of the golden ratio
1.618033988749...

Possible closed forms:
x|rootof 5x%+2x% +7x% +x -3 near x=0.515281 +

jettledinm 1 dinie m) coste m) = 1.6188026288 — 0.0061553105
1020 ¢
5
550 1
e +logi2)

V2 +log(2)

fe THE2ITT 1€ gine ) cos(e 1) = 1.6188152779 — 0.0061553105 ;

gt tMesdimem e e ) cosie m) = 1.6188158674 — 0.0061553105 §

We note that:
From:

RIEMANN’S HYPOTHESIS AND SOME INFINITE SET OF MICROSCOPIC
UNIVERSES OF THE EINSTEIN’S TYPE IN THE EARLY PERIOD OF THE

EVOLUTION OF THE UNIVERSE - JAN MOSER - arXiv:1307.1095v2 [physics.gen-ph] 28 Jul
2013

Corollary 2. On the Riemann hypothesis we have the following infinite set of a
mathematical universes

. i
+0[ )
il ?.ln

W 41

h,cg;gf'?‘ to, A, pu) = ( \l + 0 :[4/14_L\| ll

(4.3) ' NTER ;' L\ p2) tg)
/ 1% 39

ep(t; to, A 1—— i d(14-5) =b
wp(t; to, Ay ) = L ,ul ) £+ 1L 12 J t{].r

te J(to), 7V <to <, >0, to— 00.

12



Definition. Let

Ey(t;to, A, pr) = ke?p — kp,
4.5 '
() Eo(t; to, A, p) = ke p + Kp.

Then we will call the set
[4.6) F{'f-g,ﬂ, ,LL) — {t "= il E1(” =0, Eg[t:] = 0,p(t) > D} in — 00
the physical domain of the universe (4.3).

Since for

te J(ty), tg > K >0,
Page 7 of 14

where K is sufficiently big, we have (see (4.3 ( 6))
iy 19
I( l) ! 8
\ I T

h(‘p—( 1):’1 {(1—]—%)%},

5.1. In the case

with € being an arbitrarily small fixed value, we obtain from (4.3) the following
infinite subset of the universes

R{: to, Ae}_e—+o(1)

VA to
i ke p(t; to, A, €) = (EE_I)AJFO {(1+l°) %}
kp(t; ta, A, €) = (I—El)f'“r@{(-p“ )tlg}

te J(to), ¥ <to <", tg — o0.

Corollary 5. On the Riemann hypothesis there is an infinite set of the microscopic
(see (5.2), (5.3)) universes (5.1) (a subset of the set (4.3)) such that the state
equation (see (5.4))

plt;to, A €) 1 2¢2

5.5 TR T
(59) c2p(t;to, A, €) 3 . 0362

1
q(—) ! . 1 - )
+( pem 2 t € J(to), to = x
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From:
n.') %
B=2A+0 {(1+i) <1

we obtain:

2/2 * 1.1056e-52+((1+1/2)* 1 /infinity) =

1.1056 *107* , that is the value of Cosmological Constant

From:

3 ) [ i
setp= | —— 1) A4+0O (1 —.)—
P (.,u? A l.+p53 to) (b)

we obtain:

(3/2-1)*1.1056e-52+((1+1/2)* 1 /infinity)

Input interpretation:
[§ B 1] 1.1056 10~ +[1+ E] k-
2 2

(e

Result:
5.528 % 1073

5.528 * 10™°

From the ratio between (a) and (b):

Input interpretation:
E 1.1056 1D‘52+[l+§} =

o)

[3 ~1)%1.1056 - 107 +[1 + l} £
2 2 0

Result:
2

2

14



and from the inverse:

(((3/2-1)*1.1056e-52+((1+1/2)* 1 /infinity)))/((2/2 * 1.1056e-
52+((1+1/2)*1/infinity))))

Input interpretation:
[§ ~1)+1.1056 - 107°% + (1 + é} 1

2.1.1056 1n:r52+[1+l} &
2 2

Al

Result:
0.5

0.5

Rational form:
1

2

From:

i:-[#:m.fi.e} _ l+ 2e” _ & ‘)( 1
it tn, A E) 39— 3¢

Aty / (5.5)
we obtain:
-1/3+(2*(1.2183e-60)"2)/(9-3*(1.2183e-60)"2)+O(1/infinity)

Input interpretation:
1 2{1.2183 x107%) [1}

Sy col =
3 9-3(1.2183 1078

o

Result:
0(0) - 0.333333

Alternate forms:
0(0) - 0.333333

0.333333(30(0)-1)
15



that is:

1 2{1.2183x10°%¢ 1
—i=h + —
3 9-3(1.2183 10°%)P

—0.33333333333333333333333333333333333333333333333333333333...
1

3
-1/3

From:

- I( o
o o —h T e |
Ke p(t,tu,ﬁ.f}—(éz 1)1"&—!—(’?[ 1+Eﬁ)tn[

we obtain:

(3/(1.2183e-60"2)-1)*(1.1056e-52)+(((1+1/(1.2183e-60)"2))* 1 /infinity)

Input interpretation:
1 1

3
~1[x1.1056 % 1072 + |1 + -
(1.2183 - 1079 (1.2183 - 107%)* | oo

Result:
2.23465660941834592844090276165436786938093337956258981 ... x 1058

2.2346566...%10%

and from:

kp(t;to, A €) = (1 — eli) _-1+('T?{(1+El_z) %}
: i

we obtain:

(((1-1/(1.2183e-60)2))*(1.1056e-52)+(((1+1/(1.2183e-60)"2))* 1 /infinity)

16



Input interpretation:

1 i 1
gl 1.1056 % 1072 + |1 + =

(1.2183 x 1079) (1.2183 - 1079 | oo

Result:
_7.448855364727819761469675872181226231297779318752993 ..« 1057

-7.44885536...%10%

Dividing the two results, we obtain:

(2.2346566094183459284409027616543678693893337956258981 x 10768 / -
7.448855364727819761469675872181226231297779318752993 % 10767)

Input interpretation:
2.2346566094183459284409027616543678603893337956258981 - 10

7.448855364727819761469675872181226231297779318752993 - 1057

Result:
~3.00000000000000000000000000000000000000000000000000026849 ..

-3
Now, from the various results, we obtain from the following calculations:

-I/EPH(((((((A72)/(-1/3)) + ()33
Input:

L 3
e
L 3

17



Decimal approximation:
1.618812083207842836501100130228768765693091859684179712493. ..

1.618812083.... result that is a very good approximation to the value of the golden
ratio 1.618033988749...

432

Alternative representations:

3 3
1 2 2 1
[2_@*'5 1D ['E*E_f.—_h]
3 _ 3
2 - 360 °
3 3
2 1
[M*'E] 1) '['E*E_f.—_h]
3 _ 3
2 - 2ilog(-1)
3 3
1
["-'_i_11+ -] -1} [——+ ..”_1]]
3 _ 3
2 2 cos}(-1)

Series representations:

3
1 2
[E‘ii] +_§] == 2197
3
27 R w1k
Gl e
3
1 2
[E =1} +_§] -1 _—
3
2 B o (-1 11051-2K(5142k g 3ol +2K)
w ¥
1728 Lk:n 142k
3
1 2
[‘ii +_§] ik 2197
3
E}T n = 1 ].k 1 2 1
432, {'EP [1+2.l: it P )

18



Integral representations:

3
1 2
T 5] (-1)
3

2197

8 1728 (1Y 12 at

3
1 2
[E_-iiz +—§] (1)

= 2197
2 _854£w11rth
g
[ 3
1 2
T +——] i-1)
3 : B 2197
2 864 (1 1 4t
V12

We observe that:

—31expl[3m}' 2 342
128 — [4 ) Z‘ exp':mﬂ] (2 m)
*‘4 4ry2 (274518 + 381.228 1) (1893.3 + i« (-568.069)) 5

L I

r=1.61882 radius d=-0.217850" '|||j-'!"‘

3

1.61882

and that:

2197
432w

1.618812083207842836501100130228768765693091859684179712493...

1.618812083....

The two results are practically equal. Thence, we obtain the following possible
interesting mathematical connection:
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_31exp[ [3fr1}j 2 a2 \

128 — Lexpl: ) (2 m)
k \ 4732 (2.74518 + 381.228 i) (1893.3 + i » (-568.069)) )_ 161882 =
3
B
L g S
2 | 1.618812083...

)

From:

New expressions for Riemann’s functions §(s) and Z(t) — Srinivasa Ramanujan
Quarterly Journal of Mathematics, XLVI, 1915, 253 — 260

We have that:

?l[s:—l.l

WT(%)T(SEI) £(s), (©)

20



For

£(5) = (s — DT(1 + =8)m T3¢ (s).

o] —

s =g +it, where 0 < o < 1.

af = 72, and t is real,

t=1/3 and s=1/2+1/31

(1/2+1/3i-1) gamma (1+1/2%(1/2+1/31)) * Pir(-1/2*(1/2+1/31)) * zeta (1/2+1/3i)

Input:
1 1 1,1 1 T Sy 1 1
(— +—i- l} r(l + = (— + = !D}T—l,-z-:l,-2+1_-3nL.(_ + - 1]
2 3 212 3 12 3

Iixiis the gamma function
£(5) is the Riemann zeta function

iizthe imaginary unit

Exlact result: X .
X ~1/4-i/6 . I I
35k 4z +3)5+ 8]

Decimal approximation:
0.495846082017514605932172824641474404651251707881683234276...

(using the principal branch of the logarithm for complex exponentiation)

0.4958460820.....

Alternate forms:

13 4 01 ¢ 1
Lo
72 2 3 4 6

82 72iy _yaug(d 1 &

E-RRNHRE

229 229 4 6)°\2 3
n! is the factorial function

Alternative representations:

(} ok IHI L1 (} . r_Hﬂl,.-z=.1_.-zﬂ-_.-3_w._1.uL.(l ]
2 3 2.2 3 ;

i
+ = | =
1 141 f 1 1
[— -+ !—]E}{p[—lﬂg(}(l + = [— - i]]+ 1DgG(2 + = [— - !—]]J}Tl"lza'_l"lz_‘."lgn_L'(— - !—, lJ
2 3 2.2 3 212 3 2 3

21



=

[E ¥ I o ]r 1 ¥ l [E + I_DIrllu'Z-:l.l'Zﬁ'.-'E;n:—l;lL..[E ¥ i] g
2 212 3 23

3
1. @ y2(-yz-ij3) 1
o — |11 F ! f2=If3) [_ _’1]
(2+3] L™ *l273
(} i 1]r[1+ 1 (} " I_D;rl,.'quxzu,.'zu-nL..(} " i]
2 3 12 2 3 -3
2

(13 +0)

Series representations:

[} i l] r[l 5 1 [} " I_D;rl,.'quxzu,.'zu-nL..[} " i]
2 3 212 3 W23

. Ei:d:l (- l}k [1 + k}l,.'z—f,-'a (E ]

l+n

(}+r__1]r(1+1[}Jrr_]]nlzn,zﬂ 12)(-1) . (1+1]:
5%y 2 Ly 23
o, (3 +3)-sof Hloo

1 dY sy (9 3 3
Faa gl fes

a3 e )
[1 2:}2_144 3 ~1i4-ij6 [ gl }E—n:lj o-1-n - ¢ (1 +k) 1;2_u3[”J

k
-2'3 442

Integral representations:

[E i 1]r[1 o [E " ’—D;rl-"z“*'z“'-"g”‘”;[E + i] =
2™ 3 AT g™ 5

[1 B 5}}T_1_.-4_;_.-5 r[E ot
M2 3

il
[1 _21,-'2—4'."3'|_r[_1 + ‘_} \[L'.I 1+ a
"l2 " a
s oo e
2i) 5-14i/3 -1/4 i ke 1/4
[1 }2 i e [ij 1+t d-t] hjg . }dt
(-2 +¥2)r(; + )

bttt -

{1 - 5}2-3_-'21»42 i3 -1)4-i/6 [L119g1_-'4ﬂ'_-'6[%}dt} Lmtl_-'zﬂ',ez sech?(t) dt

3
[—E‘."'3 + E}F{E - i}

3

oo L2413

22



From:

T ()T () e

n is real,

we obtain:

((<0.257(-1/2(((3/2+1/3)))))) / ((4*Pi*sqrt(Pi))) * gamma (-(1/2+1/31)*1/2) * gamma
(1/2(-1/2+i/3)) * (0.4958460820)

Input interpretation:

(. 2542 @2 L T oy Ayegle 1
—————:——FP&+—J-ﬁﬂ—&—+—ﬂﬂ4%&%%m
drvnr 2 3 2 2v 2 3
Iix)is the gamma function
iizthe imaginary unit
Result:
-0.951190... -
0.223768.. &
(using the principal branch of the logarithm for complex exponentiation)
Polar coordinates:
r=0.977157 radius #=-166.762° '||5;-'E"‘

a

0.977157

Alternative representations:
[r[_il [% e 13” r[gl [‘% + '5” D.495845} (—1)0.25-1/2(3/24/3)

4aym _
0.495846 (-1 + -p---”[1+§p§+§WDzyﬂH”ﬁﬂ

4davm

[r[_il [é e é}}r[gl [‘% + é}}0.495846}[—1].[)_25—1.-'2f.3,-'2+.r'_-'3;

4y

1 - , o1 e |
3 0.495846 . 02512 (-3/2-i/3 Exp(lng(}[ = (_- s ‘—D_ 195(;(_ (__ - ‘_]D
4xvr 212 3 2V 2 3

exp[lugG(l " % [_é + 3]] lngG[é [— ot ‘m

23



[r{‘il [% + é}} r{il [—; + ig'}}D.495845}[—1}0.25-1-"2*3-"2”f'3>

dryr B

) - oast s

SHa e eblea ot

Series representations:
[r{‘il [% + ig'}} r{; {—é + g}}0.495845}[—1}0.25-1-"2*3-"2”='3’

Aryr _ _
0.350616 02310494 r[-i - é}r[_i + ‘E}
= O TS or(x e R and x
r explr | 2222 | Vi 3 e ’: 3k

(M(=5 (5 + 3 ))7(5 (=5 + 5)) 0.-495846) (1) 0.257H2 /2413
4xvn

_Lifa (L1 i pk )y rka)y
0.231049§ T ] L
12,6222 ¢ E‘k1=UEk2=D e

1
1.5+l 5 +imrv-1+nm Z:LU -1 +_i"|'}_k [ 2 ]
k

[r{‘il [% + é}} r{El [-; + ig'}}D.49584ﬁ}[—1}0.25-1-"2*3-"2”53’
davn
0.350616 £ 21091 3 ¥ &

"i"é‘"’ﬂ :r"‘l {'i"é _zp ]‘::e 11 )iz ) k2 )z )
kptho!

1
av-14+m Z:‘Lﬂ[—l+}ﬂ_k[2]

=

Integral representations:
1§1 i 1f 1 . i ~1/2(3/2+i/3)
; dryr g
0.350616 ¢2-23104¢ csc[ o7 (73+20 ;r]

T I
csc(—— (3 +21};r][jmt'5"4""6 Sin[t}dt] jmt's"‘”"ﬁ sin(t)dt
24 0 0

24



[r{_El [21 i é}}r[gl [‘% + é}}D.495846}[- 1)0.25-112(3/2+/3)

Axvn
1 _ X o n [_“k
—0.350616 ¢° 23104 J‘”ﬁ e N T at
oV 0 k!
k=0
. k
[Nf_r g alE [1 g i 5N ]Jt tor [ne # and O
/0 K!
k=0

[r[_il [21 % é}}r[é [—% + é}}D.495846}[- 1) 0.25-123/24i/3)

4rvr
1.40246 02310490 5 72

Vi fet tVHHIE g foF (1410 gt
L L

From which, we obtain:

((((((((-0.25°(-172(((3/2+/3)))))) / ((4*Pi*sqrt(Pi))) * gamma (-(x+1/3i)*1/2) *
gamma (1/2(-1/2+i/3)) * (0.4958460820)))))))= (-0.951190-0.223768i)

Input interpretation:

DIEE—III'.Z (3/24)3) 1 1 1 1 i
® LR, r[—[x o ,J —} r[— [_ = —D 0.4958460820 —
Y 3 2 2 2 3
0.951190 + i~ (~0.223768)

Iixiis the gamma function

iizthe imaginary unit

Result:
1
(0.198653 + 0.148543 i) r[i [-x_ ’5]] — ~0.95119 - 0.223768 :

Alternate forms:
(0,1986523 +0.148543 T

=-0.95119 - 0.223768:
)-o

Alternate form assuming x is positive:
1
(3.6113 - 1.57393 1) + r[a (-3 x -n] ~0

—

Baa | o=

| =
o —

(3.6113 - 1.57393 i) + r(-

B | o=
o] -

Numerical solutions:
x =~ -10.7611 - 10.7396 ;...

X = —B.20557 — 442804 ; .
x=05+453581x10"% .
25



x = 151076 - 0.65775515...
x =4.21602 - 0.245925;. ..

From this solution, we obtain:
0.5+4.53581e-8 1

Input interpretation:
0.5 +4.53581 10°%;

iizthe imaginary unit

Result:
0.5+
453581... % 107% ;

Polar coordinates:

r=05 . 8=5.19766x10"% (1
05=1712
and:

((((((((-0.25"(-172(((3/2+/3)))))) / ((4*Pi*sqrt(Pi))) * gamma (-(1/2+x*i)*1/2) *
gamma (1/2(-1/2+i/3)) * (0.4958460820)))))))= (-0.951190-0.2237681)

Input interpretation:
0.25" 1/2{3/2+i/3) 1 1 1 1 i

—_ r[-[— +sz —] r[— [- =+ —D 0.4958460820 =
-0.951190 +-(-0.223768)

Iixiis the gamma function

iizthe imaginary unit

Result:
1 1
(0.198653 +0.148543 i) r[a (-. ol 5}] ~ _0.95110 - 0.223768 ;

Alternate form:
x 1
(0.198653 + 0.148543 nr[-'E e ﬂ =-0.95119 - 0.223768 ;

Alternate form assuming x is positive:

ix 1
(3.6113 — 1.57393 i) + r[-E _ -] —0

26



Numerical solutions:
x=-0.324422 - 1.01076:...

x =0.333333 - 3.48953x 107" i...
x = 5.0751 +9.07377i...

From this solution, we obtain:
(0.333333-3.48953e-7 1)

Input interpretation:
0.333333 -3.48953 1077

Result:
0.333333... -
3.48953... = 1077 ;

Polar coordinates:
r = 0.333333 (radiu

0.333333=1/3

# = —0.0000599807¢ (ang

L]

From which:

iisthe imaginary unit

1/2P)(((((((0.5+4.5358 1e-8 1)/(~(0.333333-3.48953¢-7 i))))) + ((((1/(0.5+4.5358 1 e-

8 1))/(-1/((0.333333-3.48953¢-7 1))))))"3

Input interpretation:
1

__ 054453581 1078 054453581 1078
0.333333-3.48953 1077 !

0.333333-3.48053 - 1077

2

Result:
1.61881... +
2.12484.. % 10°% ;

27

iizthe imaginary unit



Polar coordinates:
r = 1.61881 (radius), &= 0.0000752059° (angle

1.61881 result that is a very good approximation to the value of the golden ratio
1.618033988749... and almost equal to the result of the below expression:

| K 1
- 31E}{p[ (3 II'I]'}

Lexp a [En}\

“{ 472 (2.74518 + 381.228 i) (1893.3 + i » (-568.069))

We have also:

1. The principal object of this paper is to
positive, and a3 = 72, and t is real, then
s u}

2
£y T

n=0

=1.61882

prove that if the real parts of @ and 3 are

a7 L =+ 4&] .
2 32 4 ¢2
0

1412
43
- /(3 + 12

e
o ¥

| | —
- E?f = .:{—f),

o] —

&(

(1/2+1/2*1*1/3)0.4958460820

Input interpretation:

11 1
(_ G -] 0.4958460820
2723

Result:

0.247923041... +
0.08264101367... ¢

28

172 £2

& ”L) Ik (_1 _ ﬂf) = (i) sin (Elog E) .
4 4 2 8 2%

_. cr?‘ '134 .
D21 112 4 ¢2 :

2 N ;‘39 xrt
1!"’+t~ T o112 442

iizthe imaginary unit



Polar coordinates:
r=0.261334 radius , #=18.4349" angle

0.261334

(8/5*Pi*5/8*Pi) = Pi*2

o0
g—4 1 43 /( 1 B 2 ; A ) z das
3 14+62 7 7 P +t2 U+ 20117 442 P |

)

0

we obtain:

= —1 + 2t —1 — &t P : 5
- : r il X = = X sin Elog —_
At 4 4 2 8 o

(Pir(-3/4)) / (4%1/3) * gamma (1/4*(-1+1/3*1)) * gamma (1/4%(-1-1/3%i)) *

(0.261334) * sin((((1/3*1/8 In((((8/5)PI)/((5/8)Pi)))))))

Input interpretation:

P S | 1 1 1 11
r[— [— 1+ - !J] r(— [—l - = :]J 0.261334 sin| -« = log
4 3 4 3 3 8

[ =]

T

|u1

T

4

=
oo jun

29

|

Iix)is the gamma function

logixy is the natural logarithm

iizthe imaginary unit



Result:
0.0691038. ..

0.0691038...

Alternate form:
0.0691038

Alternative representations:

log S_qSSJT_n]J
[r{i [-1+§}}n-34 [ﬁ[ }}}D 261334 sin| ———

w4

log

G.251334G[1+i [—1 o ig'}}G[l +‘—11 [—1 + %”cns T

[

L |
I!TJ
.-'_‘-\.
T
|_'.
|
—"
—_—
[
—_—
f o e
b
|_-.
+
d |
e
—

314

| ]Dg[S_qE;_n]}
M3 (-2 5) > r(} (-1 - §)) 0261334 in) —
i =
3
8
log 5_15_;”]
0.261334 cos| 7 - ——— [(1) (- ,1[1}_“4{ 16)7

|

30



Series representations:

(5 (-1+ 5) 7 r(5 (-1 - 5))) 0-261334 sin| ——2—
3 =- — 56.4481
E (-9 +12}F3"4
o o w (-1f1 1272

2 Z Z *3 (—3 -2 (- 3+z}3J1+2k1[ lag{ ”r’k“[l}r*z‘[l}
kq =0k =0k=0 ke Vhes !

(M3 (-2 +3) 7 (3 (-1 - 5))) 0-261334ssin ]g_f?—_l]

s
3

28 2241 lkl 2—3—55:1 -2ko-2kq
[—9+ ) z Z Z [1+2k1}1k21k3 !

k]_:ﬂkz:ﬂkg:ﬂ

b4
gl2kikaks g ko g, k3 pgle2k [25} rka2) 1y rkal gy

log 5_?;_"1]
(3 (-2 5) = 15 (-1 - 5))) 0261334 sin| ———
i —
o 1 64 1
—G392DD1 i B [ 1 [ ]][ S sz
n ké:ké:kéﬂkz‘kg SUACIET Blas)Ta 2™

1o Jk [ka) fkz)
——+— -3 [ 2Nzg) 3N =g) for (zg
[ 4 12 " o} e

(rf3 (-1+£))=2* (2 (-1-£))) 0.261334sin —:_E—H—l]

*
3

1
= —0.196001
L34

1 b4 1
> 5 Z e D a e et e 'ZUJkE
kq 0 kg0 (L+2ky)tkyliks!

25
1 . J" fka)
—— 4 — -5 | *2hggyr*alzg) for
[4 12 7 a2 H
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Integral representations:

(3 (2o £ (3 (-1 mﬁ—ﬁ}

._.l.ul-h

0.00816669 r[-i o E} [
3/4

[3+1}}10g[ }j

1 1 64
cns(— tlng[ ]]d’t
o 24 25

(2 (-1 + )4 r(2 (-1~ £))) 0.261334 sin| ——2—

S _
) 3
0.0326668 r°'* A* log 2 |
25

"1 1 64

cos| — tlo ( Dd’t
fet L4412 gy fet pLA-i12 g4 J [24 g 25
L L

log ;;_HIJ
(M3 (~1+ 5)) =2 (3 (-1 - £))) 0.261334 sin| ——2—

n =
3
0.00816669 ¥ x A log(%2) vir

64) |
J i fs—]ngzl: 25].;123045:
é:fr t1||"4+\l:." 12 dt é:fr E.l,-'4—u',-'12 dr £

ds fol
A cady 53-"2
L L
Multiple-argument formulas:
log B J
alsm
(5 (-2 5) " r(5 (-1 - 5))) 0261334 sin| ———
7 -
0.0692966 cas[i lug[ ”r[—- -— {E - ﬁ F[M (- 3+1}} [9“}5111[ L lcg[—”

34\.-'_2

32



log ?n
[[l[ 1+—” a4 [l[ j }”D 261334 sin —L?_*T—z
4 4 38

i 3 i 1
]F[———J [—[ 3+1}]
T 24 g8 24 24

O+ 1 64 1 54
r[—][ 0.75 5111[— lug[ D +5in [— lng[ m
24 72 25 72 25

m'l—'wl_h_

: 0.138593 r[
}T3.l4 "I'I.?T

(rl3 (1 e )= vl (-1 - 5))) 0261884 sinf — 21—

i =
3

1 1 I 3 i 1 0+
__0.103045 r(— e —Jr[— _ —Jr[— (-3 m]r(
a4 2 8 24) (8 24) (24 24

|
o () s o)

From which:

TH(QA((PIN-3/4)) / (4%1/3) * gamma (1/4%(-1+1/3%{)) * gamma (1/4*(-1-
1/3%0)) * (0.261334) * sin((((1/3*1/8 In(((((8/5)P)/((5/8)PD))))))N)M)))) 1/8

Input interpretation:

1
1+
2
3/4 B
[ [ = e L. L. g L. L. L 5
\1 il N1 81 ;4 -1-5 1)) D.2613345m[3 3 o= Eﬂ”
3 8
Iixis the gamma function
log(x) is the natural logarithm
iizthe imaginary unit
Result:
1.656612...
1.656612...

. result very near to the 14th root of the following Ramanujan’s class

invariant Q = (Gsos/G101 /5)3 =1164.2696 i.e. 1.65578...
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Alternate form:
1.65661

Alternative representations:
1

1+

2

{r{lﬂ_“%]]n—%‘ I %{—1—%]]]0.261334 sin| ——8—

o)
oI |4

1
1+
2
log Ba
Si{5m)
0261334 eos(T-——B oy L@ g WS
2 3-8 _1+I*_1_§] —1+Z‘—1+§]
Q 2
3
1
1+ =1+
2
love 8
5{5m)
L qpife-3a Ll L o e
(o 5 (24534 o 5 (-5 )))o.261 334 sin| — 2
i 4
\ 3
1
z
=5 I's |.II i s |III
[: ma[_&ﬂ_g c . ” 3-8 [: ma[_&ﬂ_g €. H 38
8 +e 8 Ll

0.26133441) il

. (1) o
+E{_1_é] —1+%|:—1+é:|

4 ({24}

e 0o
w

34



1+

{r¢%1_1+§]]n-3."4 rq%Q-l-‘—é]]]u.zﬁlsmsin =

-1
W |4

i
8
lﬂlg 55511;1]

1
1+1/||2/ = 0.261334 cos| = - — 8
4 2” 3.8

(25

ool ol (1)t 1- 1)

Exp[—lagGG [—1 - ;—H+ lugG[l - }l [—1 - é]]];r'g"'4 18| =

0.748003

1+

3
'-q cns{%—i]ngﬂ%]]

g(l :xpd —]u:ugGIi 1+%t |:_1_i3' ]]—]u:ugGIl 1+%t I:—1+i :|:|+]|:|gG|: % I: —1—i3.:|:|+]u:-g(31 1;|:—1+%:|]:|n3-"4

Series representations:
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1+ =
2
log 5855nn1]
r 5 (1L ]]a 34 o L (-£)))0.261 334 sin| ——&—
: 4
\ 3
1 | .
————1.51819(5.92809 x°'* —0.658677 i = +
{ .'2'|I 3
=9+
64
3/4
1k g 1 ( ]]
[ [{[ ) }/[LZ[ 2 “2"(24 *El2s
= 12* -3 -2 ) 2 12* 3+ 1P )"
2T 2
=|:| k=0
Z Z Z ‘k (- l}kl 13273 [—3—:'1;CE (-3 +1]|£c3
k]_:ﬂk::ﬂkg:ﬂ 3
1 b4
L'ir1+.'2-’;C1 [E IDE[E]J llkzll[l}r'kgll[l}]
1
1+ =
2
log 5855nn1]
(A5 (L)) | L [-1-£])jo.261334 sin| — &
: 4
\ 3

1 . :
= — 1.15358|7.80181 7" - 0.866868* ' ¥ +

-3 +H(3+pn?

6
SE TR —r
=agten g i be e Yy
i woyert

=0 k=0

ky kg —k I ¥z I3
5 5 S )

k]_:ﬂk::ﬂkg:ﬂ

1 64 pkz2) gy plks)
et [ 2 {24 el ol
142k 240525 (1) (1)
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1+

2

o 8 ]

*| 5i5m

(L (-2+L))a=3% {1 (-1-L]))o.261334 sin B

M gl%, R ! 38

8 3
\ 3

1 ; .
- ————-1.39219 |6.46463 ot _0.718292 2 % +

{—9 +!2}}T !

o (-1)f 24712k 1ag1+2‘={“—“}]

[_[{[_EJ il [LZ AT

=0
T8
[:" 127% =g gk r“‘-‘[l}] i 127 R g r{kjtl}]]] “

Z k! k!

=0 k=0

o L] o

Z Z Z [[_l}kl 9-3-6k1-2kp-2ky _g-1-2k1kak3 g _ k2
k]_:ﬂkz:ﬂkg:ﬂ

64
(-3 +0)3 log'*2h1 (E ] rikz) r':‘“‘S-ﬁtl}]faf (1 +2k1)ka'ks !}]

Integral representations:

1
1+ =
2
o 8 ]
*| 5{5m)
ml_{_l,,i]],,—&-"* L (-1-L))jo.261334 sin —Sn—
g\ ™*a 2\ 3 3 %8
8 4
o 3
" 0.597908
+

il 8 8
':5“{12]‘:‘5{5]]]”5{5] o EUAHNZ gt ot $14512 g
1275/% 72 log{ 22
: 25! L L
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1+

2
S| B
: ; *| B{&m)
rqlﬂ_“%]]n—&f‘* rf {:{_1_é]]]n.2513345in —338—
2 4
E, 3
0.597908
1+
1
8 EI{ ]Dg Il:“ g ",E E—l,l'4+ul'.l'12 At é:‘,i' tl,l'411—\f.l'3:'d't
121154.'9‘-]2] 5125] 5 7
1
1+ =
2
; ; log 55:r2
{F{Iﬂ_“é]]n—ﬁ‘* rilz{_pé]]]n.zmzsctsin T
2 1
) 3

0.597908

1+

5,:4
12nx ]Dg{ o L L

{ cs:{ 1051 ]] 5'-'{ ]§f—f [_t}1|.'4+.f|.'12 At f#‘-‘“_f [_t}l,-'4—¢'.-'12 dr

Multiple-argument formulas:

1
1+ —
2
log 8 ]
5(5m)
(L (-2+L))a=3% {1 (-1-L]))o.261334 sin —sn—
M gl%, R ! 38
2 3
\ 3
0.656841

1+

a4y

\]cns{ 1051 l|:|l1r 3 24:IF{ 4]F{21—41:—3-H':I:|F{%]5in‘ 418105{6 :|:|

38



1+ =
2
e
*lsi5n
(L (-1+&))n=3/% {1 (-1-L)))o.261334 sin| — &
4 3 4 3 38
5 4
i 3
1 0.558232
+
L11/4
; : : : . —
\ ms{ﬁ1.:.51%J]r{i¢-3-n]r|:%-ﬁ]r{%-ﬁ]r{ipzm]r{%—: r{zé—g‘]sm.:ﬁlng{%]]
1
1+ =
2

8
log| ST
i 5-’517;1]
(ML (-14L))r=3/% [ L{-1-L])|0.261334 sin| ——B—
4 kY, 4 i 3 B

-1
Wl |

0.748003
1+

21414 (1-i/3)41/4 (14i/3) 3[4 5 2

\ oA T sl S L L (- Lo L (e D (- D& (e L] 5 o )

And, we have also:

ATL/(((A((((PIN-3/4)) / (4%1/3) * gamma (1/4*(-1+1/3*i)) * gamma (1/4%(-1-
1/3%0)) * (0.261334) * sin((((1/3*1/8 In(((((8/3)PIY/((5/8)PD)))))N)))))

Input interpretation:

1
47 5
—3/4 §.IT
”—4 5 r{i ﬁ—1+]3w']]r{i~ {-1-]5:]] 0.261334 sin ]57 ]é'log —E;”
3 8
Iixiis the gamma function
logix) is the natural logarithm
iisthe imaginary unit
Result:
1.62394. .
1.62394.. ..
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Alternate form:
1.62394

Alternative representations:

47
2

G B
; ; *l B(5m)
r{ﬂ-u‘é]]n-ﬁ“ r{{;{_l-‘g]] 0.261334 sin —358—

4
3
47
2
| —BT
®| 5(5m)
0.261334 oos| T-——8—2 |1y . (1) I
2 3.8 SRTPR 5 BT B Lt ST B Y 1
1+4|I_1 3] 1+4|: 1+3]
4
3
47
2 —
- 8
*|EiEm
L siWo=afa L _i ol g
r{4{ 1+3]]n n{q{ 1 3'|] 0.261334 sin| —_—=
4
3
47
2

=i log

0.261334(1) A g . |-e
-1+4—|:-1-’§] -1+4—4-1+;—:|

{
Eﬁsﬂ; ]l {3 8) [:' lovg

8}

T

-3/4

4(2i)

40



47

log 8 ]
r 4 (-+L)}r=34 r + (- 1)) |0.261334 sin| ——E—

4
3

il L 1 1 *
4?3; 2/ 5550261334 Exp[ 10gG[4 [-1 - 3]]+10g(}[1 3 (-1 = 3]]]
3

ool [} 1+ bacf- 1+ 5]

! B ! B |'|l
:]Dg[s S ]],.'”:3 21 T ”,. (3-8) S
S =l

+& g

ilog

Series representations:
47

2 -9+ 2)¥

M & (<14 L))==3/% o 1 (a-1))|0.261334 sim| — B

4
3

o @ o DR 122K 3ok (<3403 Jy (L Tog( 8 ) ri2lay el

39203 PRTN

ky =0kg=0kz=0

47

A L (-4 L)n=34 r{ L (a-1))o.261334 sin| — B

i

——— HB3.266 l}kl 2—3—5;:1 ~2ko-2ky
[ 9+‘2'} i kéﬂké:kéj[l-rzkl}'kz‘k?

b4
g l-Zkikaka 3 _pfa (3453 Joglt?h [25] )1y sl

41



47

8
5{5m)
ik R

lovg

r{ﬂ_“é]]n—ﬁ‘* r{ﬂ_l_;—]] 0.261334 sin| —_—%

4
3

- Qzlzuziii ! 151 g [11 (54
g (—1) 142k | oy 08| o2
34 1
3 o Katka) 24 °\25
1 JkE ka)._ . {k3) :
-—+— -5 " 2/zn)r*3Negg) for(zg ¢ Z or
( 213 (] 0l 0l
47 1
- 4 60601
2 L34
o8
_ : *| 5{5m)
r{ﬂ-nfé]]n*f“ r{{;{-l-‘é]] 0261234 sin —338—
4
Z Z Z 1+2kko'k 1[_1}k1 2471720 IDEHMI[
k1=ﬂk2=ﬂk3=ﬂ[ 2 1}- 2:h3e
1 i r‘3 k). - dfkq) :
-—+ — -5 M 2gy 3} for (zg ¢ Z or
( 27132 ] ol ol

Integral representations:

47

2 —
ID_,[ 8 ]
®| 5(5m)
v g !

r{ﬂ_“!g]]n—&"* r{{;{-l-‘;]] 0.261334 sin| —_—2

0.191917 r{-i =

i

4

T

3
[
121:{1—12 (-3 +1}} IDE{E} j,lcﬂs(i o

o 24

42

M-

64

25

)i5-

HE

25



47

r{ﬂ-uf;]]rgﬁ“ r{{;{-l—g]] 0.261334 sin| ——&—

4

3
54 x2 &4
0.767669 x* A% log( 2 )

1 1 64
cos| — tlo (—]]d’t
fet L4412 g4 fet U412 gy JD [24 g o5
L L

47
2

LB
_ _ lox 55517]]
F{J;1-1+I§]]"_3"4 r{{;{q_fg-]] 0.261334 sin| ——&—

4
3
4 ) o g G4 f
0.191917Vr A log(Z* )V j._mﬂ oos?(55)em0a )
— - et : ds tory =10
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47

S -
log 8 ]
5(51)
(L (<4 L))a~34 {1 {-1-1))|0.261334 sin )
L4 3 L4 1 3 ) 3B
1

1 1 I 3 i 1 O+
2442?1r[ —-—Jr[—-—} [—{ 3+1}] [ ]
] 8 24) (8 24/ (24 24

o5 o) 7 {5 ) -0.35s2m2 (7 o35 )

We have that:

where R2/2 is the ratio of the areas of two CP's. In this case the effective two-dimensional
theory is closely related to a (0,1) sigma model with S' x R*® target, where R is the radius of
S!. The difference comes from rescaling of the lattice of winding numbers and momenta along

S! by the overall v/2 factor. The formula (5.3) then reads

9Z,  (R+2/R)
or 16?7??3’32 n(r)*

Z ‘jl"n]jR-i—Rng{'?}zf"—iqqnlII'H—RHQ,’Q‘IIEI.-"J? (510)

neZ?
n=v mod?2

where v € Z3.

We obtain, from:

Input:
1}[?}4
pitiis the Dedekind eta function
Plots:
¥
10|
0.5|
!
. {I'_'I- _—[] 5 ) i.- []'5-_-1 ..[] . (T from 0 to Q)
=0.5 |
! — 1eal part
|

— lmaginary part
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-1.0 -0.5 0.5 1o it from O to )

_ — 1eal part
-1.0| — lmaginaly part

Numerical roots:
r=-1.91383 + 190.882...

r ~ —0.499998 + 191.763 i...

= 1.98552x 107 + 192.031 ...
r = 0.500002 + 191.763 i...

7~ 1.01383 + 190.882...

From this last solution, we obtain:

(1.91383+190.882i)

Series expansion at T = 0:
3T

T2

Alternative representations:

e g 1 oy
1}[?'14 = (rl" o Jﬂ'g[i (T + 1), fg’”‘]]

T miTy3 3
pr) =|—————— for (Im 0 and |Re

v3

Series representations:
w  2ikant ]

J}[T]'4 = exp[? —42 >_‘ - P

n=1[L=1

1

[Z:-l:n PE i-l24+k)mT P[k}r

& 4
:}[T}4 » P':J mTy3 LZ ik 1}.1: PJ ki-1+3k)n :']

==

1}[?’14 =
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From

0Z, = {R i QKR} Z q—,[n'f'RJL—Rrag,."?]zf-'l-q{n_,.-"H—Rna‘__l,r'E]Z,-"-i1

aT l‘STriTg"IIz?]{ T s

TRk i

n=v mod 2 (5 . 10)

for R=8; n=3; n,=5

we obtain:

(8+2/8) / ((16*Pi*i*(((1893.3-
568.0691)*1.5))*(1.91383+190.8821))))*(e (2Pi)) (((3/8+20)°2)/4)* (e (2Pi)) (((3/8-
20)°2)/4)

Input interpretation:
B2
8

[fz m1/4(3/8420)° [f2:r-}1,-'4n:3_-'8—2tl_12
16 7i(1893.3 +i+(-568.069))'° (1.91383 + 190.882 i) '

iisthe imaginary unit

Result:
- 7.72551... x 10737 -
3.70585... x 10737 ;

Polar coordinates:
r = 8.568360740421015x 10°%7 (radius), #=-154.37340132794072° (angle

8.568360740421015%10°%

Alternative representations:
2mi1/443/8420° [ 271/4(3/8-20)2 2
(G (") )(8+3)

16 7:(1893.3 -i568.069)"" (1.91383 + 190.8824)
[8 A g}[P3m~}1_-'4<-2n+3,-'s_13 [Pzﬁn-}l_-'4e.zn+3_-'s;3
§ . .

2880°i(1.91383 + 190.882 ) (1893.3 - 568.069 i'?

P 2 v 7 .
[[an}l_.4<3_.3+2m (2714 3/8-20) }[3 + EP

16 7i(1893.3 — i 568.069)!% (1.91383 + 190.882 i)

1/4 (3/8+202 1,.'413,.'3_2033}[8 - 5‘;}

[expz (=) exp’"(z)

16 7i(1893.3 - i568.069)"° (1.91383 + 190.882 )
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, , ) , , 2 .
[[on}l_-4-:3_-S+2I:I] [fZ:r}l_-4-:3_-S—2I:I;I }[8+ El

16 7i(1893.3 — i568.060)"% (1.01383 + 100.8824)
[8 " g}[F-leng-:—n}l,.utf.-zn+3,-'s_13 [{,-2;'1ag<—1:}1,.'4-:2|:|+3,.'s_13
- | _

164 (1.91383 + 190.882 i) log(-1) (1893.3 - 568.069 #°

Integral representations:
[[f2n}1.-'4-:3.-'8+2l3]2 [fZ:r}l.-'fHS.-'S—ZDJE}[E i 3}

16 7i(1893.3 —i568.060)"% (1.01383 + 100.8824)
0.00135064 ¢*° & 1/{14¢2) dt [;1 i 1Ia'f,1+f3j|dr]9-"125

(1893.3 -568.069 17 i (0.0100262 +4) [ — dt

1+

, , 7 , , 2 .
[[on}l_-4-:3_-S+2EI] [fZ:r}l_-fi-:S_-S—Zl:l;l }[8+ E}

16 7i(1893.3 —i568.0609)"% (1.01383 + 100.8824)
0 001350540300 B\’sin-:r:_-'r dr [‘;4 J'U‘”sin-:rl-'r dr ]9." 128

(1893.3 - 568.069 i)' (0.0100262 H}jn'*ﬂ'-@ dt

| | ¥) i | 2 3
[[0217}1.-4-:3,-8+2EI] [fz:r}l,-4-:3.-8—2'33 }[8+ ‘EP

167:(1893.3 —i568.069)"% (1.91383 + 190.8824)

0/128
1600 jjl V122 dt [rs jjl W 142 dr] :

0.000675319 ¢

(1893.3 —-568.069 /7 §(0.0100262 H}J;m’ 1-t2 at

From which:

In((((((8+2/8) / (((16*Pi*i*(((1893.3-
568.069i)"1.5))*(1.91383+190.882i))))* (e (2Pi)) (((3/8+20)"2)/4)* (e (2Pi))(((3/8-
20)"2)/4))))))-2Pi

Input interpretation:
B2
8

log
16 7§ (1893.3 +i+(-568.069))"7 (1.01383 + 190.882 5

. 2 S 2
[rzn}l,-4-:3,-8+2m" [02.-1'}1.'4':333—203 _2}1_

logix is the natural logarithm

iizthe imaginary unit
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Result:
1232.353... -
2.604324

Polar coordinates:
r = 1232.3560313964369745 (radius), &= -0.12526698484791731° (angle

1232.3560313964369745 result practically equal to the rest mass of Delta baryon
1232

Alternative representations:

a
- 27 =
167i(1893.3 —i568.069)1% (1.91383 + 1913.8821}]

Gg[ [[fz:r}l.-'4-:3.-'8+20:12 [fzn}l,-'mz_-'s-zmz}[s i g}

[8 N g}[PZJT}l.-'4':—2I:I+3.-'SJE [on}lln'4r:2EI+3,-'S:12
-2 +log, 2
16§(1.91383 + 190.882 i) 7 (1893.3 — 568.069 '
[[E2n}1,-'4q3,-'5+2n:2 [f2n}1,-'413,-‘8—20]2}{8 A g}
. J 5
og -2r=
[mm (1893.3 —i568.069)'7 (1.91383 + 19D.882n]
[8 N g}[PEH}l.-'4-:—2EI+3.-'S:IE [02”1,.'4 (2043) 81
-2 r +logia) log, 8
16:(1.91383 + 190.882 i) 7 (1893.3 - 568.069 i»'?
[[Ez:r}l,-'4-:3,-'8+20;|2 [f2n}1.-'4n:3,-'8—20]2}[8 A 2_}
: : g
og -2r=
[15,-” (1893.3 - i568.069)" (1.91383 + IQG.EEE:}]
[8 . g}[fzn}l_.'m.-zuafz_rs;? (27|14 [2043/85
27 -Lii|1- 8
16(1.91383 + 190.882 i) r (1893.3 - 568.069 ;*°

Series representations:

[[fz:r}l_-'4n:3_-'8+20:12 [fzn}l,mz_-'s-zmz } [8 3 z}
og -2r=
16 7i(1893.3 —-i568.069)"7 (1.91383 + 190.882 )
? 1 : 33 [fZIr]ZSISD?,-'IZS
—sm+1og|l-1+ -
64(1893.3 - 568.060 /'° i(1.91383 + 190.882 i«
1 [ 1 000270128 4007 (2 7 |9/128 ]‘k
m S (1803.3-568.060i)1 5 (0.0100262 i 7+i2 x)
k=1 k
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{[on}l,-'4q3_-'S+an [f2n}1,-'413.l'8—20:'2}{8 A 2_}

log 2 -2r=
16 7i(1893.3 -i568.069)" (1.91383 + 190.882 i)
33(¢2 725609128
g[64¢1893.3-568.069f:1-5:‘;1.91393+1m.882nn = ]
-2x+2nA +logix) -
2
{(—1) -X| x
(1893.3-568.0600)° (0.0100262 i 7+ 7)

o
% 5 for x < 0

k=1

{[fzn}l,.'mz_:mzmz [fzn}umzxs-zmz}{s A 2_}

B
g -2n=
167i(1893.3 -:568.069)1% (1.91383 + 190.882 ;)
27 (27|25 609,128
D ri DM e g[64|:1893.3—568.0691'31'5:'11.91383+190.882:'3an|]_arg[zn} .
2
i [ 0.00270128 4007 (27 P/128 . T‘z_k
1 - (1893.3 5680691 5 (00100262 i n+i2x] ) O
0g(Z0) -
HEDEDY :
k=1
Integral representations:
{[EZH}II-'4;3_-'E+2EI;12 [fZ:r}l,-'413,u'S—20;rz}{E A E}
log -2r=
16 7i(1893.3 -1 568.069)" (1.91383 + 190.882 1)
0.00270128 #4007 (27 9/128
_2}T+j'<1393.3-56s.06w31-5{u.mnnzﬁzmuz 1 -
1 t
14(3f 4 (38— 2
{[EZH}1,413,S+2EI;12 [on}l,utHE,uS 20?—}{E+ S_}
lo -2r=-2n+

g
16 7i(1893.3 —i568.069)"° (1.91383 + 190.882 i)
33 (2 7|25609,/128
[—1+ T
1 J:ﬂmw 64 (1893.3 -568.060)1 -7 j {1.91383 4100882 )1
2 A JoAwmy Il -s)
for-1<y<0

-5
] Ti—sP Il +5)

d s

Iixis the gamma function

49



and:

((((In((((((8+2/8) / (((16*Pi*i*(((1893.3-
568.0691)*1.5))*(1.91383+190.882i))))*(eN(2Pi)) (((3/8+20)"2)/4)* (e (2Pi)) (((3/8-

20)°2)/ANMN)"1/14

Input interpretation:
Hr
8

g
16 7i(1893.3 +i+(-568.069)'7 (1.91383 + 190.882 i)

lo

; | 2 4 3/8-200° |~
[Pzn}1_.413_.3+2|:|r [f,‘?ﬂ}l-"*-?‘-S 207 (1/ 14y

logixy is the natural logarithm

iizthe imaginary unit

Result:

1.6631240... -
0.00025840562...

Polar coordinates:
r = 1.66312399732179318358 (radius), & = -0.008902253540354513° (anzle

a

1.66312399732..... result very near to the 14th root of the following Ramanujan’s
class invariant Q = (Gsos/Gyo1ss) = 1164.2696 i.c. 1.65578...

Now, we have that:

Let us consider how the effective two-dimensional theory in the u(2) case is modified com-
pared to su(2) case. The analysis in Section 4.2 can be repeated for the 6d tensor multiples
valued in the Cartan sub algebra of 1(2). In particular, the KK reduction of the self-dual

2-form field B now leads to u(?}l right-moving WZW CFT, instead of su(2), J:t('ljz. This

two-dimensional theory is now also absolute?” and its character is

. _aip
U3(7; 2)
B.1
{ n(r) ] e

_11{2]l o
X0.0 * 1.2

ne?°

which again captures contribution of abelian instantons. We have included the fugacity e* for

for 2.74518+381.2281; n;=3; n,=5; z=1
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From

O 1
W00 (r32) ==—5 )

7?{7_) nel?

we obtain:

1/(2.74518+381.2281) * (exp(2Pi))"40

Input interpretation:

e:c1::|4':I (2}

2.74518 + 381.228;

Result:
2.66862... x 10104 _
3.70506... x 101°% ;

Polar coordinates:
r = 3.70606 x10™°% (radiu

3.70606%10'%

L]

In(((1/(2.74518+381.228i) * (exp(2Pi))*40)))

Input interpretation:

1 40
exp (2 ;ﬂ}
274518 + 381.228;

lo g[

Result:

245,38399... -
1.5635956... 1

Polar coordinates:
r = 245.389 (radiu
245.389

a

f = —0.365086° (angl

2, 3
—— 2 t(ni+m2)z

g = -89.5874° (angl:

51

iizthe imaginary unit

logix is the natural logarithm

iizthe imaginary unit



Alternative representations:

exp{' (2 m) Ezﬁcp‘q‘:| (2m
Bl 274518 + 381.028: | B¢\ 2.74518 + 381.228

E}cp|‘4':I (2 m)
g

exp‘d":'[z )
2.74518 + 381.228

= log(a) lo
] . g“[z.?4518 +381.228;

Series representations:
[ v:};'.p“‘:I (2 m ]
log =

274518 + 381.228;
ki apemn  Y*
exp®(2m ] = 1) [ l+2.?4518+381.2281’]
k

log|-1 +
2.74518 + 381.228 k

—

40
21)
ﬂrg[—x+ —=p =
_ 2,745184381.228 |
=2r A -
2

exp¥2m
2 2.74518 + 381.228

40 k
& st [—x+ SR =T ]

— 2.74518+4381.228/
log(x) - for
gxX) - ) 5
k=1
40
cxp - {2m) _
exp™(2m) arg[z.'?4518+381.2281' z.;.] 1
g = lcg[— ] +logizo) +
2.74518 + 381.228; 2 Zp
40 40 k
exp {2 - _ 14k exp {2 " &
rg[z.'}‘4518+381.228i z.;.] s i[ = [2.'?4518+381.2284’ z.;.] %o
0g(2g) -
2n e k
k=1
Integral representations:
40
40 : exp {2 )
log =P da) e J 2.74518 4381 2284 E‘“
2.74518 + 381.228 1 t
40 ]
_ exp {2 Y-
lo EXPMEEF} e 1 J‘-'ﬂwﬂ[ T S 74n1s+381.228i [(=s)"T(1+5)
A 2.74518 +381.228i) 2nA Jawsn rl-s)

1/4 ((((In(((1/(2.74518+381.228) * (exp(2Pi))*40))) +11))))

Input interpretation:

1 1 w0
- [k:g( exXp (2 ;ﬂ-}+ 11}
4 2.74518 + 381.228
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logix is the natural logarithm

iizthe imaginary unit

Result:

64.095997... -
0.30089889...

Polar coordinates:
r= 64':'9?2 radius #=-0.3404232" '|||j-'!l"

64.0972 = 64

Alternative representations:

1 exp™(2m) 1 exXp  (2m)

- |log +11{=-|11+log,

4 2.74518 + 381.228 T4 2.74518 + 381.228

exp™(2m 1 exp®(2m
log +11|= - |11 +logia)log,
2.74518 + 381.228 4 2.74518 + 381.228

1
4

Series representations:

1 )
= [lug[ i ]+ ll] =

4 2.74518 + 381.228;
1k -::{E4':'12:r] *
11 exp (2 m) 1 = ¢ 1) [ 1+2.'?4518+381.2281’]
e lczg - - 2‘
4 4 T 274518 +381.228i| 4 = k
40
L P {2m)
1 exp™(2m) 11 1 arg[ . 2.'?4518+35‘-1.2281‘]
- |log +1l{=— +-nA +
4 2.74518 + 381.228+ 2r
k k[ exptlizm  \F
10g[x} 1 @ ClNx [ JE+2.:-'4513+3=91.223:‘] .
25 k 2
1 exXpT (2
- |log 1 ) +11|=
4 2.74518 + 381.228
40
exp - (2m) i
11 1 arg[z_?451s+351.228; z.;.] [1] logizg)
e o log| — |+ +
4 4 2 Zn 4
40 40 k
xp(2m) i 14k exp o {2m) i -k
L arg[z-?“513+331-2284‘ ZD] GRS }i[ 0 [2.?4518+381.228I z.;.] i
4 2 BTy 4 k
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Integral representations:

40
40 . oxp {2 )
} [lug[ exp™(2m) ]+11]: E +E Jz.?4513+391.223; %dt

4 2. 74518 + 381.228 4 4.4
1 exp™(2m
- |log +11|=
4 2.74518 + 381,228
40 -5
X exp 2y o

11 1 ‘.ﬂvﬂﬂr[ 1+2.'}‘4518+381.228I] AT +8)

— + J ds tor 0

4 BrA —FA ooty il -—s)

27%1/4 (((In(((1/(2.74518+381.2281) * (exp(2Pi))"40))) +11))))-(8/5)

Input interpretation:

1 1
27 % — (lag( exp™ (2 fr}] + 11] A
4 2.74518 + 381.228 ;

oo

log(x) is the natural logarithm

iizthe imaginary unit

Result:

1728.9919... -
10.554270... i

Polar coordinates:
r=1729.02 (radius), & =-0.349746° (angle

1729.02

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, Egplays a role in
some grand unified theories”.
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Alternative representations:

27 exp*(2m g 27 exp™ (2 m) 8
— |log +11|- - = — |11 + log, - =
4 2.74518 + 381.228 5 4 2.74518 + 381.228 5

27 Mo 8
— [k:g[ el ]+ ll]— =

4 2.74518 + 381.228; 5

27 exp™(2) 8
— |11 + loga) log, - =
4 2.74518 + 381.228; 5

Series representations:

27 exp‘m[ﬁ m)
— |log +11|]- - =
4 2.74518 + 381.228;

1 k :xEq'D-:Z:r] *
1453 27 exp® (2 m 27 A [_ T 5745184381228
+ — log|-1+ -— L
20 4 2.74518 + 381.228 o k

27 exp (2 m) B
e lug +11|- - =
4 2.74518 + 381.228 5
40
» exp {2 m)
1453 27 arg{ (0 g 2.?4518+381.2281’] 27 log(x)
+—=xA + -

20 p 2 4

40 k
(- 1 x—k[_x+_ﬂ=r@<¢]

27 2.74518+381.228

I

.'L[“"‘E
=

27 exp™ (2 m) 8

— |log +11]- - =

4 2.74518 + 381.228 5
g[ -:::E4D-:2n]

1453 27 |2f 2_?4518+351.2234'_z':'] 1y 27logizo)
+ — log’[ ]+ s

20 4 2 Zn 4
40 40 k
cxp {2 i ] n k[ exp {2 m) e &
27 arg[z.?4518+381.2281' %o RS 27 i[ 1 274518+381.2284 ~0) %0
it 08(Z0) — —
4 2 g 4 k

Integral representations:

40

27 exp*(2m 8 1453 27 pS2a
— |log PR o ) et 4 —— [ 2.745184381.228i _ 44
4 2.74518 +381.228 5 20 4.
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27 exp*(2 m 8
—[lﬂg[ = - ]+ll]—§ =

4 2.74518 + 381.228:
40 -
) exp {2 m) and
1453 27 [’-'ﬂ“”r[ o 2rasiseaetazei) LU {1 e -
T 101
20 BrA Jom H+y Il -s)

From which:
[27*1/4 ((((In(((1/(2.74518+381.228i) * (exp(2P1))"40))) +11))))-(8/5)]"1/15

Input interpretation:

|1 1 i 8
15 27 - [lng[ exp® 2 m]+ 11]- i
‘lu 4 2.74518 + 381.228 5
logix is the natural logarithm
iizthe imaginary unit
Result:
1.64381662... -

0.000668947409...

Polar coordinates:
r=1.64382 radius), &=-0.0233164° (angl
VA

2
1.64382 = {(2) == = 1.644934 ...

6

From the following ratio, performing the 13" root, we obtain:

(([1/(2.74518+381.228i) * (exp(2Pi))"40] / [(8+2/8) / (((16*Pi*i*(((1893.3-
568.069i)*1.5))*(1.91383+190.882i))))* (e (2Pi)) (((3/8+20)"2)/4)* (e (2Pi))(((3/3-
20)2)/4)])) 1/13

Input interpretation:

1
- S e 553
2.745184381.228
2
) ™ [fz;r]l_.'4e.3_.-s+2u]3 [f2:r-|1_.'4-:3_.'8—2ﬂ_12
.‘\ 167 (1803.34i {-568.060)1 5 (1.013834100. 882 §) '

iizthe imaginary unit

Result:
6.55406... = 1074 +
5.71508... % 1073 ;
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Polar coordinates:
r=06.5780254122036805 x 1073% (radius , #=40983536512965587° (angle

6.5789254122036805*10* result very near to the value of Planck constant
6.62607015%10™*

or:

1/Q2Pi)((([1/(2.74518+381.228i) * (exp(2Pi))"40] / [(8+2/8) / (((16*Pi*i*(((1893.3-
568.0691)*1.5))*(1.91383+190.8821))))*(e (2Pi)) (((3/8+20)2)/4)*(e (2Pi) ) (((3/8-
20°2)/4)])))"1/13

Input interpretation:

1

2745184381228
2 13| g4l 9 3
; B 21443842002 | 2mi1/4 (38202

\ () (27)

1673 (1803245 (-5628.060)1 -5 (1.013834100.882 i)

exp*(2m

iizthe imaginary unit

Result:
1.04311... x 10734 4
0.09583... % 10738 ;

Polar coordinates:
r = 1.04706849958510083 % 10 % (radius), #=4.983536512965587° (angle
1.04706849958510083*107* result very near to the value of reduced Planck constant

1.054571817*10*

Alternative representations:

:xp4':'-:2 m

. - ; PPy ] T ]
13 ':E.T4518+381.EESJ']{|:8+§|':I'Eﬂ:|1'lq|:3'ls+zl:l:l |::'E-'TI|1-'4':3-'S_EDJ

\ 16mi{l1B93.3 568.06931'5 1.91383+4190.882)

2

:x1:|4':'-:2 m

- KPS, ST ——r. |
(2.74518+381.228 ) [ 8+ 2) w1/ 4 (3/8420)7 ()14 (3/8-20)

13
\ 16 mi(1893.3 565.069]1'5 (1.913834190.8821)
2
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:xp4n12rr:|
13| (2.74518+381.228 :‘J“s%]ff”jlf'4‘3f'5+2'3”’2 (27 )14 (3/8-20)% ]
167i(1893.3 i 568.069)1 - (1.913834190.882)

2x
:xp4':'12 m
(2.7451 s+381.225:‘:{1 EH%]{:E m|Li413/8+20)% R L (3/8-20)° ]

12

1674 (1893.3 i 568.069)1 7 (1.91383 4190882 )

for z
2m
:xp4':'12m
13 -:2.?451s+351.228n{{m%]{#”;ﬂf“‘3f'5+2'3'3’2 {#"]134‘3#'3—2'3?2]
\ 16 74 (1893.3-i 568.069)! -5 (1.91383+190.882 )
2m -
( :quE'#Enil
i 12.?451s+331.228:‘J[{S+§]{1+_—l+;mm]1“'4"2'3*3“'53’2 {1+__1ém‘m]h‘“zmz;sﬁ]
16 (1913834190882 /)7 (1893.3-568.069 i)} >
2

(180335680607 §(1.013834190.882 Hinexp 2 1)

(2.74518+381.228 i) 14 —2 25609 /128
=1 4oathim)

27131933 &

13

Series representations:

:qu'nﬂz m

13 ':2.?4518+381.228:'J“S+§]{r2”]1-"4':3-"8*'2':':'2 (2" ]1f'4‘3l"5‘2':"2 ]
167 (1893.3 i 568.069)! ° (1.913834190.8824)

2

0.498872 (1893.3-568.060:)! -5 i (0.0100262 +i) m exp?P (2 1)
: 1

. ok ok L&09/128
k=0 L

(000720089 4+) [E

i
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:qu'u-:E m

- o E e
i ':E.?4518+381.EES]‘]“8+§]':I'EH:|1'I413'IS+EDJ ,:I..Enlllluftn:E.IS—EDJ
I 4 I

13
\i 167§ (1893.3 5&8.06931'5 (1.91383+190.88214)

2

(1823356808211 5 { (0.0100262 +i) 7 exp?0i2 1)
0.007200894+) T fk.;zm:IES'iDF',-'lES

|
0.408872 13’
\

o= g0
Fis
:xp4':'-:2rr:l
il -:E.?4518+381.228I;|{|:8+§ ],:l.zn:ll,-'4<3,-'8+2|:|33 (e2 7|14 (3/8-2017
\ 167 (1893.3-i 568.069)1 -5 (1.013834190.8824)
2 B

{1893.3-568.060i)! 5 i (0.0100262 +i) 7 exp?¥ (2 71)
- SA00/128
cn.nu?zunsgmﬂgkz_m.;_nk fk“‘?":']z

|
0.498872 5
\

i

and:

((([(8+2/8) / ((16*Pi*i*(((1893.3-
568.069i)"1.5))*(1.91383+190.882i))))* (e (2Pi)) (((3/8+20)"2)/4)* (e (2Pi))(((3/8-
20)°2)/4)] / [1/(2.74518+381.228i) * (exp(2Pi))"401)))*1/2064

Input interpretation:

o

3 [fzn}1,.-4 (3/84200° [fzn11,.'413_.-s_zu:3
- 167§ {1893.3+i(-568.069)1 -5 (1,.91383+190.8824) ' :
: — 1 exp®2m
2.745184381.228
iizthe imaginary unit
Result:
1.618058... -

0.0008864267...

Polar coordinates:
r = 1.6180583501519062213 (radius), &= -0.03138855361848480° (angle

1.6180583501519062213 result that is a very good approximation to the value of the
golden ratio 1.618033988749...
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Now, we have that:

The bosonic part of the effective action, after coupling to background gauge fields of SO(6)p,

contains the following Wess-Zumino term [18, 32, 33|

5'4(:1\\3—2?”% /ﬁ 5 (3.16)
with
1
M 1= 1505 Llslilsle 16[(Di, @) (D5, @)"2(D;, @) (D, @)™ (D;, @)
5 15 ; : .
+5 B (D) (D )4 (Da®) 5 +— = Fhil plaly(p, &))@ dzet A dx'2 A da™ Adz™ Ada's,

(3.17)

where ®, I = 0,....5 are the six scalar fields of the unbroken U(1), ®/ := ®'/||®||, ||®|]? :=
ol (D;®) = d;:'i)f — AY®7 | A is the background SO(6) g connection and F is its curvature.

From:

1

M = TogaChiatsialsls (D @)1 (D, ®)2(Di, )" (D, 8)4(Dy, @)

B phls plly(p, §)5blede® pde' Ade™s A do'* A de®,

4 189 2314

+2Fiz{" (D;,®)3(D;,&)(D;, &)™ + —

(1*2%3*4%5%6)/(120*P1"3) *
((((1*2(sqrt3))*(3(sqrt3)"2)*(4(sqrt3)"3)*(5(sqrt3)"4)+5/2*(3(sqrt3)"2) *(4(sqrt3)"3
)*¥(5(sqrt3)™4)+15/4*(5(sqrt3)"4))))) * (sqrt3)"6
Input:
2x3x4x5x0
120 #°
(2V3)(2V37) (V) (53 ™)+ 2 (aa7) (V2" (53 ) 3 (53 )
\EE‘

Result:
162 [@ +12150 ﬁ}

}TS
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Decimal approximation:
263187.1342915112103703153578499265891880830999143791042780...

263187.1342915112...

Property:
162 [@ +12150V3)

- i1s a transcendental number
m

Alternate forms:
10935 (869 + 360V 3 )

25

@ +1968300v3

JTI_3

9502515 +3936600v3

27

Series representations:
el (R ENCREN [ (CREWICNENIE
é[34?2]5[4\53][5\54%?[5@4]]4?6][2 3.4.5 6)=

1 10 1 ; :
kel ek F B Sl s A R H |

2V (V3 (+V3) 5V )
2 (0VE)s (443763 ) B VS
['é}kﬂ]m

ke

1 0| =
B)= A5}
(2-3.-4.5.6) . 454/ 2 [Z‘

k=0

[5+40~f55[i [—g}kE-a}k] +32~56[i [-a}kE-z}k”

k=0 k=0
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[3{?2]5[453][54?4%?[5{?4]}{?6][2 3.4.5.6)=
ﬁﬂrS[LRes = E'Sr[—é—s]r[s}]m
V E

8192 »*
5
= .S]r[.ﬂ] +

[zcn % iBale [)_‘Res L r[_
3 +i

R ‘Sr[ : ]r[ }6

=41 szl 5
:—15 2

[

S

From which:

(((((1*2*3*4*5*6)/(120*Pi"3) *
((((1*2(sqrt3))*(3(sqrt3)"2)*(4(sqrt3)"3)*(5(sqrt3)"4)+5/2*(3(sqrt3)2) *(4(sqrt3)"3
)*(5(sqrt3)™4)+15/4*(5(sqrt3)"4))))) * (sqrt3)"6))))"1/3
Input:
=2t 312;‘; ((2v3)(3v37) (4 V3) (5 V3 )+

2 (V) (V)3 (VI E s

Exact result:

.'
3{[5[@ +12150 V3 )

i

Decimal approximation:
64.08477813431214013523567352548755815525770432503293983382. ..

64.08477813... = 64

Property:

|
3{[5[% +12150 V3
15 a transcendental number

T
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Alternate form:
.'
9{{ 2 (869 +360 V3 )

i

All 3rd roots of (162 (117315/4 + 12150 sqrt(3)))/n*3:

3{{5[””15 12150 V3] &

=64.08 (real, principal root)

iy

.'
3{[ 6 [% +12150 V3| #2403

=-32.04+55.501

T

.'
3{[ 6 [—1”4315 +12150 V3 ) £2im03

=-32.04-55.50¢

i

Series representations:

[[E‘F[S\K—J[[ Eg][5ﬁ4]]+3[3\52]5[4\515‘54%

S s ofun-fEe
B o == )

(G (2 V3 (3V37)((V3") (53 "))« 5 (3337)s(aV57) (3 )+
15[5«/54”\5][2 3.4.5 6}}

| _lk _l 10
(1/3) = 3 § 32_-'3 [ig EID [i[ 2}kE z}k]
k=0

[5+4D 25 i[_éi{!_é}kls_fBE Eﬁ[i[_é}iE_é}k]]]A[hs

(IED;r

(1/3)
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[[2‘/_[3“’3 )((+ 3][ V3'))+ 5 (237)s(4437)(5V3)
15 ? [2 3.4.5 5}] (1/3) =

10
1[5 [ @ 1
= L L ol r[ er[s}]
15‘1 3 718 | & Ss=-14j 2
= 5
[zcn r +54yx | ) Res z'sr[- -s}rm] "
= 2
1 &
L Res _1,.2™ r[-—-s]rm] ]"[1;'3}
__E 2

Integral representation:
“ioa+y DisiT-a-s)
J—I a4y =5 d

(2rili-a)

[IEDr

|
|-—-
Bad | =

—

5

(l+z)" =

We obtain also:

(CCCCCCI*2*3%4%5%6)/(120*Pi"3) *
((((1*2(sqrt3))*(3(sqrt3)"2)*(4(sqrt3)"3)*(5(sqrt3)"4)+5/2*(3(sqrt3)2) *(4(sqrt3)"3
)*(5(sqrt3)"4)+15/4%(5(sqrt3)™4))))) * (sqrt3)°6))))))))))"1/26

Input:
[—2 312;‘; : (2v3) (333" (43 ") (53 ™)+

G )l Y o7 (oY 4B

Exact result:

II 3
32/13 2{‘ 2(H725 +12150 V3 )

?I_B,-ZIS

Decimal approximation:
1.616112976818159433708232761543204086363321734337484410729...

1.616112976818.... result that is a good approximation to the value of the golden
ratio 1.618033988749...
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Property:

gaHa 2{/ 2(HE 412150 V3)

v is a transcendental number
a!

Alternate forms:
37126 zgf 245 , 900 {3
2

ﬂ_3_12|5

.'
726 EQJ ; (869 +360 V3 |

ﬂ_3_12|5

All 26th roots of (162 (117315/4 + 12150 sqrt(3)))/n"3:

:
q2/13 z{( 2(H21 412150 V3 )

- =1.61611 (real, principal root)
}TE,-:ZE

32.!'13 E{/ 2 [11?4315 ¥ 12 15|:| \,"?} f':l'.-'l'llllg

: ~1.56915 +0.38676 i
;1-3-'2'5'

32.!'13 E{f 2 [11'.:315 +12150 "q"'?} {,':21'.-1':',"13
=1.4310+0.7510¢

73126

32.!'13 E{f 2 [11'.:315 +12150 "q"'?} {,':31'.-1':',"13
=1.2097+1.0717

73126

32}'13 E:f 2 [11?4315 i 12 15|:| Vl?} f':4J'JT:III'13

L3126 =0.9181+1.3300 ¢
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Series representations:
(NN 3oV V)-

[ m} ][2 3 45 5}]"[1;25}=2§/§ 15’51 .5.
[%Em[}‘z*[ ]] 5+40y2 LLE*[ ]]+32ﬁ6L%2*[i]]]]“
(1, 26)

(293 (6 V57) (4 337) 53 5 (V3 )5(a¥3) 5 )+
E[sw/?‘]}\/?s][z 3.4.5 mJA

4

(IED;r

(mﬂ 3

5+402 [L mr +3242° [i %ﬂ]" (1/26)

k=0

(alE ey WtfH(W§FE%HEWH?%
S‘E ]‘E][E 3:4.5 5}} (1/26) =

Integral representation:

ooty DisiT{-a-s) ds
4 B el { A for (0 Reia) and |arg(z
(2mpl(-a)

From the previous expression:

162 [@ +12150 ﬁ}

;-1-3
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we obtain:

2Pi*i integrate((((162 (117315/4 + 12150 sqrt(3)))/n’3)))dx

Indefinite integral:

jlﬁz [ﬂ +12150 xf?}
4
2mi d

;1-3

Plot:

Vv

15 %108 e
o108 o
500000 |

-1.0 T |
-5oehion |
_~Z1.0x108]
1.5x%10% |

Alternate forms:
2 [@ + 1968300 »E}x

ﬂ_2
10935:(869 +360V3 | x

;’I’2

0502515; 3936600:iv3
+ X

= =

Expanded form:
303660043 x 0502515:ix

+

= =

x
0.5 1.0

X = constant [1.55355>< 10'51}1:

(x from =1to 1)

— 1eal part
— lmaginaly part

Alternate form assuming x is real:

3936600v3 x 9502515x
I +

e e

67

iizthe imaginary unit



From which:

(1653650 1)*1/28

Input:
A 1653650
iizthe imaginary unit
Exact result:
V-1Ys5 4 66146

Decimal approximation:

1.664958863306002091680376630399897976112261181858873161... +
0.09350208417171580014397855156967156367913740400496943868...

Polar coordinates:
r = 1.66758 1 . B=3.21420°

1.66758 result very near to the 14th root of the following Ramanujan’s class
invariant Q = (Gsos/G101 /5)3 =1164.2696 i.e. 1.65578...

We note also that, 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)) for n =406

we obtain:

sqrt(golden ratio) * exp(Pi*sqrt(406/15)) / (2*5™(1/4)*sqrt(406)) -1364 — 123
where 123 and 1364 are Lucas numbers

Input:

[
. Exp[;r \III 4:#56 ]
v & - ~1364-123
245 4 406

# iz the golden ratio
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Exact result:

| o |'_
f\," 406/15 1 | _d
406

2Y5

- 1487

Decimal approximation:
263187.9778297700583780435022250914375775558628106800762274...

263187.97782977.... result practically equal to the previous value
263187.1342915112...

Property:
oy 406/15 @
406

—1487 + i1s a transcendental number

2Y5

Alternate forms:

—
54+45

1 .
i fq‘ 406/15 7 1487
4\ 1015

T
\(513 [1+‘«"'§} f‘-."‘“:'ﬁ'-"””
- 1487

435

|
53/4 \{ 203{1+V5 ) eV ©815 7 _ 6037220

4060

Series representations:

Ve exp[n EL

w (-1 (-2} 406 -z 75"

~1364-123 = —14a?|:|£ 1 =
25 y 406 o k!
1K (-2) (28 —zo) gt | & -1 (- 1) 6-z0f 55t
exXp :r\"’z_ni [ z}kEc:S D} % |52 [ Z}kk1 G
k=0 ’ k=0 L
(-1 (- 1), (406 —z0)* z5*
[1':' y [ z}k ” o for (not {zgeR and -
k=0 k!
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15

- 1364123 <
25 4 406
k k& 1
arg(d06 — x) |y &, 1 (406 —x)* x {_E)k
~14870 Exp(ur —J]
2 ot
k=0
' argig — x arg|— -x
53.'4 EXI](:}T {MJ] exp J’TEXP[L}T {2 } v{—
* T

o« 1 (5 xf k() o B bk (1))
2 k! L k1 /
[ID Exp(”r arg(406 —x}“ i (-1)° (406 - x)* x* {_El}k] R
25 k!

k=0

15

25 + 406

N p[ [ 408
-1364 -123 =

1 U2 lag 0620 M2m] 15 |arg(406-zq )12 1 U2 g0 6-z 42 1)
[_J St —148?0(—]
oty %
ki 1 I
1/2 [argl{40 b-zq {2 ) ki [_1]' {_Z}F: [4[]5 En) B
=ty Z k‘ +
k=0 7
34 [ Jllealg{4ﬂﬁ_zlj'|,l.;2n;ll 1"2{1+IEL3{4DG—3|]:|-'121TJ]I|
577 explo Zo
k|
1% (406 kI
w (=1 [_E}k[E —Eﬂ} ety (i]l,-'Z[algq.ﬂ_le.'.;zn;.J
1
k:ﬂ k' ZD
ki_1 poakeok
zl,-'zlalg-:.ﬂ—z,:,l-'.;znu i[_l} [_E}F: ¢ —Zn) Zq /
! k1 /
k=0
[ @ (-1 (7)), (406 - z0)f 55"
10
i
k=0 k!
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Let

In this paper, we will consider one particular twisting, originally studied in the present
context in [1]. With this twisting, a formal argument shows that the partition function on a
compact four-manifold X is holomorphic in 7 or equivalently in ¢ = exp(2mi7). Furthermore,
if a certain curvature condition (eqn. (2.58) in [1]) is satisfied, the evaluation of the path
integral can formally be argued to localize on the contribution of ordinary Yang-Mills instantons.
(Without this curvature condition, one localizes on the solutions of a more complicated system
of equations.) The contribution to the path integral from the component of field space with
instanton number! n is then a,,g", where a,, is the Euler characteristic of the instanton number
n moduli space M,,. Thus the partition function after summing over bundles of all values of
the instanton number is expected to be

Z = Za.,,q". (1.1)

! €
642

The resulting twisted theory thus has unbroken Spin(4)g x U(1)p global symmetry in
addition to the U(1)y x SU(2), holonomy group. Note that since U(1)g is abelian, it re-
mains unbroken even after turning on a non-trivial background. There are then four scalar
supercharges which we denote as Q4 (A = 1,2) and Q, (4 = 1,2) and which transform
as (1,2,1)% @ (1,1,2)%, respectively under SU(2), x Spin(4)r x U(1); x U(1)r where the
superscript denotes the U(1); charge and the subscript denotes the U(1)g charge.

Wy = wrasasasas L1422 A2 dZ ™ dZ

The N' = 4 vector multiplet contains the gauge field and six scalar fields in the untwisted
theory. The gauge field is not affected by twisting, and splits into the following two irreducible
representations'”:

A* (2,1, 1) (A.1)

corresponding to the Hodge decomposition of a 1-form on a Kéhler manifold into (1,0) and
(0,1) forms. Similarly, the exterior derivative splits as d =d* +d~ :

d* (2,1, 1)F (A.2)

y s the Euler characteristic, that in the case of the K3 surface is equal to x = 24
& = Z a,q".
T

q = exp(2miT)
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4! T g . ; ; ; ;
s {—A(Z%dZ* + Z°dZ°)(Z'dZ*dZ® + Z?dZ3dZ" + Z°dZ'dZ?)

+ A((Z4? + (2°)%)dZ'dZ2d 7

T = Wy +

—%dA(ZidZQdﬁZQdZE'dZ‘ 4 Z%Z%IZ‘}}

—wit s {A(Z'4Z" + 7%dZ* + 7°dZ*)(Z'dZ*dZ? + Z*dZ%dZ" + Z3dZ'dZ*?)
G A (YR —(22? — (PP e
—%dA(ZleQdT 4= FRATAATY z3dzf*dzl)}

—wy + % {AdZLdZQdZ3 = %dA(Zle?ng + 2247847 + Z3dZQdZ1)}
1

= wy = 5 {A(Z'dz?dz® + Z?dZ*dZ" + Z°dZ*dZ')}  (C.11)
w

From
1  1ras 1 oras g
Wi = g Caaparasas £ A2 AZ A2 dZ*
and:
Wy — #d [A(Z'dZ2dZ? + 2°dZ%dZ" + Z3dZ*dZ"Y)}
we obtain:

1/(64*Pir2)*(24*48%72%96%120)*(24*exp(2Pi))-1/(8*Pi*2)
2%(((24*Exp(2Pi)+24* 2*exp(2Pi)2+24*3*exp(2Pi)"3)))

Input:

1
—— (24248 72 296 2 120) (24 exp(2 1)) -
64 »°

1
- (2(24 exp(2 ) + 24« 2 exp”(2 ) + 24 - 3 exp (2 7))
; )

Exact result:
358318080 2" 24627 +48 %7 4 72 57

n 457

72



Decimal approximation:
1.9160742124269596842234904494988765573112091531837892... x 10

1.91607421242695....%10"

Alternate forms:
6’ (-59719679 + 227 +3*7)

- .

358318074627 12£%7  18¢°7
e e e

Series representations:
(24 . 48 - 72 96+ 120} (24 exp(2 m))

64 2
2 (24 exp(2m) + 24 - 2 exp?(2 m) + 24 - 3 exp>(2 )

8 x° =
6(5pg )" (-59719679 +2(g, 27 +3(g, 2)'7)
J'TZ

(24 48 - 7296 - 120) (24 exp(2 7))

64 x
2(24 exp(2m) + 24 2exp®(2m +24 - 3exp?2m)

8 1 =
_50719679+2¢"

(i

(24 - 48 - 72 .96 120) (24 expi2 m))

64 n°
2(24exp(2m +24 2exp(2m +24 3exp’2m)

4 2m
1 1
=7 =]

\}.' 'l L
I o -1 f(142k) 5

(-1 ]2
142k

3 Le=i)

8 7™ -1 (142 k)
g k=0 ! 3

167 (-1 {142 kju]
i |

5[-59?195?%2[;]2 +4
oo 1
k=0

}I_Z

73



Integral representations:
(24 48 72 96 120)(24 exp(2 m))

64 2
2(24 expi2m)+ 24 2exp’(2m + 24 3exp’2m)

8 n°
o q | 2y, foa q | 2 e 1 1402}
3 el W17 e {_59 719679 + 2 ¢ b Y(1ae=)de | o B (P14 )

2(f= 25 at)’

(24 48 - 7296 120y (24 exp(2 )

64 r*
2 (24 expi2m) + 24 - 2 exp®(2m)+ 24 - 3 exp?(2m)
_ 8 r* _ .
3 f4 _|D“’5in-:r1-'rdr [_59 719679 4 2 P4 JD“sinf.rJ,-'r dr +3 fs _B“’sin-:r]_-‘r dt

. i v
250 a

(2448 - 7296 120y (24 exp(2 1))

64 x*
2(24 exp(2m) +24  2exp’(2nm)+ 24 3exp’i2m)
o 8 n o a
o J-Dl e [_59 719679 + 2 ¢° J-Ul Vied d 4 9t -l-Ul Vit
E[JDH' 1-¢ JtJZ

and:

In((((1/(64*Pir2)*(24*48%72%96*120)*(24*exp(2Pi))-1/(8*Pi*2)
2¥(((24*Exp(2Piy+24%* 2% exp(2Pi) 2+24*3*exp(2Pi)3))))))* 1/(2Pi)

Input:
1

lng[— (2448 « 72 96 » 120) (24 exp(2 m) —
64

1 1
—— (2(24 exp(2m) + 24 -2 exp (2 m + 24 ~ Fexp (2 ;rr}]}] & [—]
8 2 W AaE

log(x) is the natural logarithm

Exact result:

21 log -

|
| 358 31808062 24627 £ AB &V 4 72 £57
n? 4
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Decimal approximation:
1.654734576752129681878834699067592000937900857824734366260...

1.654734576.... 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...

Alternate forms:

|I 6(-59 719679 + 2% +3¢%7)
21( 21 + log| - :
\ }1'2

[
E\f 2 +log(6) +log(59 719679 -2 "ol .:“4”] -2 log(m)

|
| [358 3180802 -24¢2" —48¢&*" - 72 fﬁ”]

anll +
'-ql R e 47

Alternative representations:

! [[24 48 72 96 - 120)(24 exp(2 ™)
0gl —.
64 x*
2(24exp(2m) +24 - 2exp®(2m +24 - 3exp’2m)) . ( 1
g [E}T]_
|
ol [2[24exp[2n}+48exp2[2m+?zexp3[2m} 2293235?12uexp[2m]
2rf log,| - +
\ 8 n° 64 n*
! [[24 48 72 96 120)(24 exp(2 m)
og —
64 2
2(24 exp(2m)+ 24 2exp’i2m+24 3exp’2m)) ;1
8 [EJTJ_
2 (24 exp(2 ) + 48 exp?(2 ) + 72 exp? (2 7))
logia) log,, |- g
8 n
22932357120 Exp[En}]]A( 1 J
64 x° 2r
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Series representations:
1 [[24 48 72 96 120)(24 exp(2 ™)
og =

64 n
2(24exp(2m +24 - 2exp’(2m +24 - 3exp’2m)) (1
g [Efr]_
m- arg[ i] —argizgl
2im ” +logizq) -

2

i (-1)F 72K 555 (358318074 2™ - 126" - 18657 — % 7o) |
: (

k=1

1 [[24 48 72 96 120)(24 exp(2 m)
og —

64 2
2 (24 exp(2 m) + 24 - 2 exp?(2m) + 24 BEXPBIEH}}]A( 1 ]

8 r2 2x) "
358318 080¢&°" 2427 +4B M7 4+ ?Efﬁ"]

log| -1+
“g[ . - 4

o 1 i
Z _35BB1E074 62T 412,47 118 57 02 A[ 1 J

i k 2

—

1 [[24 48 72 96 - 120)(24 exp(2 ™)
og =

64 r°
2 (24 exp(2 1)+ 24 - 2 exp?(2m) + 24 3EXP3[2”}}]A( 1 ]

8 7

arg[zss 318280 2T 24627 4a8 A T 472 AT

2
s 4 7=

2m

2im

+log(x) -

(1) 72k x* (358318 074" - 126*" — 185" — 1% x|

é ; 24 N
=)

-

ol 0

Integral representations:
1 [[24 48 72 96 120)(24 exp(2 m)
og =

64
2(24 exp(2m+24 - 2exp’(2m+24 3exp’2m)), ;1
8 (EJ'TJ_
62 (-50 71967942 £2 43 ¢4 7)
2m J‘_ T'E }Lft
‘1 1 L
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1 [[24 48 - 72 96 120)(24 exp(2 m)
ogl -

64 n°
2(24exp2m+24 2exp’(2m+24 3exp’2m) A(i}:[zm_mm
8 1° 2r
|
q| rwnﬁ[3583180?4&”-12f4”-1af5”-ﬂ2]‘5r[-s}zr[1+s}
...lTl —I - - d.i

‘1‘ i gty Il -s)

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)) for n=1197.947

where 1197.947 is very near to the rest mass of Sigma baryon 1197.449

sqrt(golden ratio) * exp(Pi*sqrt(1197.947/15)) / (2*5(1/4)*sqrt(1197.947))

Input interpretation:

|
EXP[}T\I 119].-'?.594?
\ ¢

2 Y5 v1197.047

# iz the golden ratio

Result:
1.91607... = 10

1.91607...*10" result practically equal to the previous value
1.91607421242695....#10"

Series representations:

Ve Exp[;rr [ e ]
2 V5 1107.05
q-1ﬁ{-%]k<?9.3631-znmkzn* . <-1Jkn:—%]k<dl—z.;.f‘z.5"‘

exp[fr Yoo B0 R Y=o Y

2?‘@2

- ] ellows-z,:,#
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‘u'fE Exp[}r T J

~[expfen| 23822
235 V1197.05 Az
w (1) (79.8631 —x)F x* [—;}k]

Exp[}r exp[z o Frg[??.ﬂﬁBl —x}“ \J{; Z

2 k1
k=0
o (1) (@—x)f x* {_é}k],{'
e k!
k ko1
o 4 ( rrg[llgms —x}”i (-1 (1197.95 —x x™ (-7},
ex
p BT 2 i k!
k=0
forixeRandx <0
V3 expl 1197.05
15 1 11/2 [argl79.863 1 -z }/(2 1))
” = |CXPp|x (_J
2V5 1197.95 %0
ki 1l e
1)2 (14+|a1g(79.863 1 -2 Y2 m)]) (-1 {_z}k (79.8631 —z0)" 2
ety Z
ke
k=0

1 v-1/2 [aug(1197.95 -2 W42 m))+1/2 (augid—zn W2 7))
[Zﬂ]
@ [—1} [ }k (g — z.;.} 5’0

iy 12 |argl{1197.95 —zq {2 m) |41/ 2 |argid—=g W2 m)
Ju]

/
/

k=0
s {——1} (1197.95 — zg)* zak

[2%’?2 = k!
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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.

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:
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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:
g22 =\/(1+ \/E).
Hence
64g23 = €V2 _ 2442766 V2 ...
64g52t = 4096 ™R 4 ...,
so that

6428 + got) = VP - 24 + 43 VE L o = BA{(1 + V)2 + (1 —=v32) 2},

Hence .
e™V2% = 2508051.9982. .. .
Thence:
Gdgp' = 4096 ™VE 4 ...
And
6422 1 gt) =™ B2 4 4312V L = BA{{1 - V22 4 (1~}

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

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

All the results of the most important connections are signed in blue throughout the
drafting of the paper. We highlight as in the development of the various equations we
use always the constants =, ¢, 1/¢9, the Fibonacci and Lucas numbers, linked to the
golden ratio, that play a fundamental role in the development, and therefore, in the
final results of the analyzed expressions.
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In mathematics, the Fibonacci numbers, commonly denoted F,, form a sequence,
called the Fibonacci sequence, such that each number is the sum of the two preceding
ones, starting from 0 and 1. Fibonacci numbers are strongly related to the golden
ratio: Binet's formula expresses the nth Fibonacci number in terms of n and the
golden ratio, and implies that the ratio of two consecutive Fibonacci numbers tends
to the golden ratio as n increases.

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

and Lucas numbers form a complementary pair of Lucas sequences

The beginning of the sequence is thus:

0,1,1,2 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:

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

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

special case of these logarithmic spirals

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) =

7T2
- = 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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