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Abstract

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



From:

Chiral Asymmetry in Four-Dimensional Open-String Vacua

C. Angelantonj, M. Bianchi, G. Pradisi, A. Sagnotti and Ya.S. Stanev - arXiv:hep-
th/9606169v3 11 Jul 1996

We have that:

The corresponding type IIB partition function is

, _ ' 3
S PLaCG®pLb G PRaGC™ PR
" 2 3. gt g1 i
T = Vs — 55| ——— (2.2)
7 (g)n?(d) ;|
where Vi and Sy are level-one SO(8) characters, (p,) Lr=m,+ (7. n” and q = 2T Ag

anticipated, we begin with a vanishing NS-NS tensor B in order to obtain a CP group of

maximum size.

From

r ]
53 qa_:PLaG'mbPLh g“—lpm G pps

7 (a)n*(q)

T = |Vg — Ssf?

We know that: (from Wikipedia)



For any complex number 7 with Im(7) > 0, let g = €™ _ then the eta function is defined by,
mir 2 = 1 >
n(r) =ew [JQ-e) =gu [](1-q).
n=1 n=1

The notation ¢ = e?™" is now standard in number theory, though many older books use q for the nome ™"

. Raising the eta equation to the 24th power and multiplying by (2r)!? gives

A(r) = (2m) (1)

where A is the modular discriminant. The presence of 24 can be understood by connection with other
occurrences, such as in the 24-dimensional Leech lattice.

From:

DEDEKIND’S #-FUNCTION AND ROGERS-RAMANUJAN IDENTITIES
S. OLE WARNAAR AND WADIM ZUDILIN - arXiv:1001.1571v2 [math.CO] 22 Jan
2010

Now, we have:



Conjecture 1.1. For k,n positive integers, N = 2n and p € {1, k},

qiE:b llzk 11{__‘,_-[511'”]41”’]-}-2?_112," 1{ “aﬂfiu]

9 2 LTI

7 r:ﬂ)

||v]1*~l|p+k—p]|?

R T, Zg(*v/p} Ul IP—!—-'f—qu 2(2k+2n-1)

where the sum on the left is over (ﬂ} cN{(foralll<a<N —1 and

e - J_’L B L UC-T l' L S| \Juf ey 1 ™ b ™ 1¥ AL oL

1<i<k—1) and the sum on the raghf is over v € ( /2)™ such that
a

v; = pi +k—p (mod 2k + 2n — 1). The integers ELI are defined as
MP =ml ...t m®, e, m® =MD M for1<i<k-—2

and méﬂjl = U;{fl.

Theorem 1.2 (Generalised Rogers-Ramanujan identities). Conjec-
ture 1.1 is true for k = 2. That s, for n a positive integer {md N =:2n,

q%ﬂtc:n' Ip

2 1 _
(15) Z (g}m - (Q)Qr}z—n Zf(ﬂ/p)[f—l]lﬂ_ml ?{"'n—l—S}

meNN-1

where the sum on the right is over v € (Z/2)" such that v; = p;
(mod 2n + 3). and

,}mC'm +|me| 1 v|2—|lp+1]2
q? v|—
E @ - (q}znﬂ_n E E(v/p)( 1)| | |p+1!g 2(2n+3)

meMN—1

where the sum on the right is over v € (Z/2)" such that v; = p; + 1
(mod 2n + 3). In the above (¢)y, = (@)my - - - (@Q)mp_,» C is the Cartan
matriz of An_1. t.e.,

N-1 N-2

1 t 2

EinCm = E m; — E MM 41,
i=1 i=1

and, for m € NV-1
N—1

ml_ =) (-1)"'m.

i=1

Now, we have:



To provide further support for Conjecture 1.1, we show below that
a standard asvmptotic analysis applied to (1.4) implies an 1dentity for
Lhe Rogers dilogaritlun due to Kirtllov.

If we denote the summand on the left by S(K, N:a,i) then
S(2k,N;a,i) = S(2k,N;a,2k—i—1) for1 <i<k-—1
and S(2k. N:a.2k — 1) = L(1). Hence

(3.2)

1 iEL(Sln AN 1)Sin(2£r__mf)j) ) _ N(N —1)(k _1)_

LD s () sin(Geaz) | T 2+ N 1

a=1 i=1 2k+N—-1

Lemma 3.1. Let B be a d x d symmetric, positive definite, rational
matriz and let

o0 LmBm!
i qz
oA )
i=0 med T)m

Then

where the x; for 1 < i < d are the solutions of

d

Te= H(l = iI'j:lB”

i=1

such that z; € (0,1) for all 1.



Hence, denoting the g-series on either side of (1.6) by ). ,a:¢", we
find that -

! Im logg S

L(1) m—ec 4m

= LHS(3.2).
The right-hand side of (1.6) is a specialised standard module of Agf
[13,15]. Exploiting its modular properties [16] we obtain

1 logg G
Iim

_— = i‘ .2

(recall that N = 2n), leading to (3.2).

L(1) = n?/6.
For I, N positive integers and n = | N/2|,

For N=3, k=5, a=1, 1=2, from

N—-1k-1 am (N—a)w TOAT
1 L( sin (g ) sin (m} ) _N (N-=1)(k-1)
) 3

RN

a=1 i=1

24 N-1

we obtain:

6/(Pi"2) [(sin(Pi/(2*5+3-1)) sin(2Pi/(2*5+3-1))) / (sin(3Pi/(2*5+3-1))
sin(4Pi/(2*5+3-1)))]

Input:
6 5111[2 Sig_l}sin[ﬁ = 513_1}

—I}Sin[4 2 5:—3—1}

s 5111[3
3.543

Exact result:
V3 (V3 -1)

ﬂ_Z

Decimal approximation:
0.128470112975467657208234930926204801824769601854170797897...

0.12847011...

Property:
V3 (-1+V3)

> - I a transcendental number



Alternate forms:

3-43
;rz

3 V3
P

Alternative representations:

(sin( 7555 )sin( ;5555 )6 6
(sin{>—22— ) sin( 22— )| »* cscf.ilzncszdulzln-?

2543-1

-:5:|: 12 :|-:5:|: &1';[

{sin{ = }sin{z—"”ﬁ 6 CQS{E + l}ms{’l L 2n
2 .543-1 2.543-1 2 12 2 12

in(-25)sin(;2m 5 )7 (cos(3 + 32) cos(; + 45

{Sin{z 5n+3 1} i {2 543 1” 5CDS{E _% CDSG _é
[Sin{z ::3-1}51 {2 543 1””2 [CDS{;_ = %}cns{g Z 3;_;”}12

Series representations:
e P
[Sin{z ::3—1}51 {2 3+3- 1””2

(11 Hep g-3-2ky ~4ky  5-2-2ky ~2kg 242k +2ky

6 [t [i4]
Ziey =0 Zkey -0 (142 kq )1 [142k1 )
22 w (-1 3-1-2k 142k w1 a-1-2k 142k
k=0 (142 k) k=0 {142k}
25y —k1 —kx ky 42k
{sin[ m }Sln[z—"”f} 5220 =UEkN =|:|{ TS 12 o1 {-m2 k1 2
2 % 543-1 2 % 543-1 B , 2 {2k {2ka)r
: 3m : 4m - o " S, B 2k
{Sm{z 5+3-1}Sm[2 543-1 ”’Tz 2[5 ( mr" m? o | gﬁr‘ )
k=0 (2k)! k=0 (2k)!

{Sin{z 5”+3_1}sin{$”6 EE‘,E“ sjzkm—;s:l[ 11+ J1+2k1{fz}'}1+2"‘2{g}
[Sin{z ::3-1}51 {z 543— 1””2 HJ{ZFH::[ L Jl’fzk{ ”Zk:ﬂ:u[ 1f Jl*“‘[g}




Integral representations:

[sin{z 5’13_1}51“{%”5 :flflcns(;rh}cﬂs[ﬁ]ﬂz dty
i] il

(sin(;22 ) sin( ;22— ) 2 12/

(sin(; 255 ) sin( 5255 ))6

(sin(z55m) sinl553) 7

= 12 {144 s)4s B —m2 {576 545
foody € ' 0 0 o go|fieedye | g
—§ sa+y 32 —i sa+y 32
| L)
El.l'-:Eﬁ S48 —:rzl.l'-:64 5)+5

ity € ds

J—u wa+y 532

i -
oty e
}1—2 [Jl—q'w+y g2 ds

[sin{z 5"+3_1}51n{2 §:3_1 J)6 _
[sin[ 20 }Sin[ o ”ﬂz

2. 5+43-1 2. 5+43-1
i -142s 1-2s o -142s 1-25
5[J]N+}- 12 m [s) J.S]JJM-'-}. 24 I [{s) J.S

—i ooy FI:%—S] —i oa+y Fl:g—s:l

for 0

,112 _JI-‘:_N+:"' g-l+2s 1-25 [is) . J-‘-_Nﬂ' g-l42s 1-2% [is) ds
—i ca+y Fllg—s] —i ca+y Fl:g—s]

Multiple-argument formulas:
[sin{ = }sin{z—" ” & bU nicostmnlU sicosir)
2« 343-1

2+ 543-1 _ 12 5
[sin[ =% }sin[ e ”}1‘2 7 U _a(cos(m) U_z(cos(m))
2 543-1 2 5431 - :

[sin{z 5"+3_1}sin{2‘:ﬁ”5 ) I5ccs{i}cas[i}sin[i}sin{:—z}

[sin[ A }sin[ e ”rrz_ ;rzcns[g}ms{g}sin[g}sin[%

2.543-1 2543-1

{sin{z 5"+3_1}sin{2 ‘::3_1 ”5 ) 5[3 sin[:—ﬁ}—ﬂlsing[i}}[ii sin[ﬁ}—ﬂrsing[f—gn
[sin[ 3 }sin[ = ”rr2 }1‘2{3 5111[:—2}—451113[%”{3 sin[g}—ttsing[’l”

2 .343-1 2 = 343-1 9

and:

6/(Pi"2) [(sin(Pi/(2*5+3-1)) sin(2Pi/(2*5+3-1))) / (sin(3Pi/(2*5+3-1))
Sin(4Pi/(2*5+3-1)))]x = (3*2%4 ) / (2*5+3-1)



Input:
6 Sin[z 513-1}5111[2 2 513-1} 3x2x4

n 5111[3 L }sin[4 i }x:2 5+3-1
2.543-1 2.543-1

Exact result:
V3 (V3 -1x

Il'z

Plot:

Alternate forms:
[vf_ -3)x B
— =

B v3x 3x

+—-2=

22

Expanded form:
3_1' V3 x -
e

Solution:
2 52

V3 _3

X =

x = 15.568

L =15.568

10




Thence, from

3
T _1'_ : |2 T q ?—’! aG*® PLB q 1PR-:'C PHI’J
— [V — Ss
h 7 (q)n%(q)
and

N—=1 k—1 - - s f IN—a)T
1 Z Z I gin{ o Jan (G 2"T)
L(l} Siﬂ( (i+a)mw }Sm({é-l—_-"u'—afm)

S a=] =1 ; E+-N_1/° 2k1LN-1

We put L=[Vs—Ss[* and

Z 3t sin (525
blll (i+a)m ] ) Sil‘l(“i_‘_ﬁl_.am)

=i =1 2L+"‘v 2kLN-1 _

3 qa_;Pi.aG”"’pz.s gc_l_lfjjﬂacntpnb *
7 (a)n*(q)

we obtain:

(2 *1/ ((((6/(Pi*2) [(sin(Pi/(2*5+3-1)) sin(2Pi/(2*5+3-1))) / (sin(3Pi/(2*5+3-1))
sin(4P1/(2*5+3-1))) D)2 * ((((sqrt(3) (-1 + sqrt(3)))/n"2)))"3

11



Input:

. 1 [ﬁ [-1+ﬁ]]3
o m k T
& sinf o g )52 e e
n? sinf3 2 513-1]5i"':4 2 513-1]

Exact result:
4v3 (V3 -1

JTI_Z

Decimal approximation:
0.513880451901870628832939723704819207299078407416683191588...

0.5138804519... . result very near to the value of the following Ramanujan continued
fraction:

g : ~ 05269391135
pe sinht 13
1
23
23
33
33
T+...

2T t*dt 1

1+
3+

1+

5+
1+

=0.5269391135

Property:
4vV3 (-1+V3)
> - 1s a transcendental number

Alternate forms:
4(vV3 -3)

12



Alternative representations:

2 H_Z

T .
2 5 3 1]5'""[2 543-

2':5'"':1 sia7 /snl 5 ::3—1 )
|r 2

2 [ﬁ[-uﬁ}]g_
—) -

IS{ sin{

2 [[-1+v’§}ﬁ]3

5] . }'I'Z
Ez:i:laall‘i]n‘?

BEINES

2 ﬁ[-1+ﬁ}]3_

6fsin{ 3 5 vag ) 5 ins ) [ ™
7? (sin I

1531]5{2 531

2 [[—1“@} u.f?]g
Eu:cha:g 'IJE'ICDS:% %",;['l ?rz

(o 43T |coq 1,212

v"_[1+'-."_].

6{ sm{

T .
2 5 3 1 2 5 3 1
24smﬂ i

"-‘531 25+31

=
'5°°5¢§:’ff‘ °13-12) [

(cof T-32)cog 2222

Series representations:

x.f_[ 1+x.f_}
6{5'""[2 5n31 . 2 531
2':5'"':1 5431) 2 5+31 ]z
1
2
k

gl
[1+\:’_22




2 V3 (-1+V3))
-

E{Ei“{z 5113 1]5'" 3 5 3 1:”

pe {sm{z " 3 lllsm{ T|

arg(3 - x) 3 (& -1k 472k Pk
e 52 [;
1 672% Cay? m{ 1 @-xf a7 (-2), T
LZ (2 k)! k1
= 3
m (-1)F 3 —x) x7¢ (-2
[—1+exp[1 {arg{B X}J] : { 2}5‘] ]fa"

2 5+31

k!
5 [in] [_1}k 3—25: _}Tz sl [_1} 525: 12—2:’{ [_}T}zk
[9}1’ [‘é (2 k) Z (2 k)
forixeRandx <0
2 [ﬁ [-1+ﬁ}]3
E’{Ei“{z sns L {2 2:3 1:|II s
nl {sm{z - 3 llls {2 5+3 1T|

k n-1-2k 1+2k
3 arg{S—x}” I 173
£X i X
[ P(”r{ 2 \I_ Z (1+2k)!
1 3
(—1)k 471-2k 1+2k [m{ 3 -xfx { 2}.&]

['E:l (1+2k) E k!
o (-1 3- -3 Y
[—1+exp[ur arg{S x} ]\/_ (-1 ¢ J::! { 2)&] ]j,.-'

gﬂ-z i [_1}.1: 6~ 1-2k }T1+2k i 1} 12—1—2.’: ﬂ_1+2k gicsi g
[ L Wodl ] X L)
(1+2ky (1+2ky

=0 =0

Multiple-argument formulas:

2 [ﬁ v g }]3
E'{Ei"{z 5”+3-1:IE 2 5 3 1:” .
n? Fi"'{z gfs-l ]Ei“{z 333-1 )
U 3(costmiP U a(costmp? (-1+V3 ) V33
1 2

9x" U _11(cosimy’ U_s(cosim)®
12 6

14



2 [\.@ [-1+~E]]3_

o % . 2;

6sin| 5 513 7 Jsinl 5 5:3-1]] n
41

5 '5'"':1 YWY b Py |

Cos [ }cos [ jsm [ }51112[%}[—1+ﬁ]3 V33
9 x? ccsz[ }cns [ }sinz[i}sin-?[i

12)

2
ISnl:sn'ul,_lI 5 3 1]5”-":".' 513 1'|'|

T 5ITI|:

JTI_Z

2 [xﬁ [-1+x.@]]3_

2 5 - 1]5'"{7 53 )
[3 5111[12} 4sin [12 ” [3 mn[é}—‘lsin%’é}f (-1+ \."?}3 V33

9 x [3 sin[i} - 451113[;—6”2 [3 sin[ﬁ |-4 51113[;1—8}}2

From which:

Pi*(((2 *1/ ((((6/(Pi*2) [(sin(Pi/(2*5+3-1)) sin(2Pi/(2*5+3-1))) / (sin(3Pi/(2*5+3-1))
sin(4Pi/(2*5+3-1)))D)))))"2 * ((((sqrt(3) (-1 + sqrt(3)))/n"2)))"3

Input:

) 1 [ﬁ [—1+E}]3
Fis
Ty ':1 TR i G TIORY n*

P 5|11|:3 ﬁ]sml:&t 2 5’:3_1]

Exact result:
4v3 (V3 -1

H

Decimal approximation:
1.614403052518319860407904327688466923237485576304392158746...

1.614403052518.... result that is a very good approximation to the value of the
golden ratio 1.618033988749...

15



Property:
4v3 (-1+v3)

- I a transcendental number

i

Alternate forms:
4(V3 -3)

i

12 -4+3

T

12 4+3

I i

Alternative representations:

2 [ﬁ -1+ E}T
8 sin] 2 5n+3-1 Jsin{ 5 E:E—l ) s -
n ':Si"{z gf?—l Jsin| 3 gfz-l |
f )
2 [[—1 +v3)v3 ]3
m P }TZ
Eg:i:lmqu_ﬂ]nE
of 32 e 177)

v"_[1+v"_]_
6'5.5'"{'1 531 2 531

h':s'"{w 5+ 3 1]5”1 2 5+3 1

[1+3 ]

ISu:-:us'i‘ ﬁlccus:g El'fll
(co{ 2432 cog 1,422

16



H_Z

2 [ﬁ[-nﬁ}]g_

E{Ei"{z 5n+3-1]5'"{2 54 3 n

2 {sin{ 3 llsiné 40 '”

\2 «543-11¢ 2. 543-1
2 LiaNTINa ¥
ISu:-:us{”‘ 2'Ir'lln:cus.!'ﬂ' 'IEE'I frz

"':“':2 12/ 5{3 31_5#Ln

Series representations:

v"_[1+\.f'_}]

{5'"{2 5 3 115”1 2 5 3 1

2':5'"{ 5 3 1]5"€2 £y 3 1

it

sl o

—

v’_[ 1+F]
'5{5'"'{: 531 . 2 531
3
T ':.5'"{2 FeRE e b 5+31
k Ek
i arg{S x) 3 ""[1}42 —r}
[exp( o) [0
11 13
Iri[—l]' g2k —ay [M{ 1} (3 - x} 5 { 2}.!:]
b (2 k!
r 1} 43
-1+ex [1 {arg{B X}J] M SRR { 2}5: i
k k! /
[g ri[ 1} 3-2.1-: }2 ]ZLE[ 1} 52!-: 12-2k }T}zk]z]
T
b (2 k) = (2 ky!
fortxeRandx <0

17



i

2 [ﬁ[-uﬁ}]g_
{5'“{2531.2531]:| s .

JTz{sn'l{2 = 3 1]511{
k q-1-2k 142k
3 arg{B—x}” 3|, (-1 3 T
EX T AT R -

[ p(lﬂ 2 \/_ é (1+2k)!
& k .k { 13 -3
(& [—1}*‘4‘1‘2*‘;r1+2‘=]z[i{—1} (3-xx {‘E}k]

k

Z (1+2k) ket

W=

2531

=0

B )

2
T k=0

. I’i [—l}k 6—1—2.’: ;,—1+2k i o l}k 12—1—2.’: ﬂ_1+2k : |
orixeRandx <0
g (1+2k)! = (1+2k) -

=0

Multiple-argument formulas:

2 [ﬁ 5 G i }]3
8 [sin| 5 snz 7Jsind 3 5+3 7 a
e Py L Porrewy |
U_g[cos[fr}} U_g[cns[fr}} 15 ﬁ}g V3’
4 3

9x U 11 (cos(my® U_s (cosim)y®
12 5

2 ﬁ[—l+ﬁ}3_
s

E{Ei"{z snz 1]5I11 3 5+3 1]]

w2 (sin] | sim| I}

2531 2531

cos {S}CDS {6}5111 {s}sm {—}[—1+\."’§]-3 v3?

Qrcasz[i}casz{ﬁ}sin [ }sm [12}

i

2 [ﬁ[-uﬁ}]g_
8[sin| 7, 531 inf 5 5+31:|:| s

n {5'"{2 S4a- 115“{2 S43- 1

[3 sin[ﬁ}—tl sin {E” {3 sm{g } —451113[5”2 (-1+vV3 )P V3?

9n(sin(3g) - sin()F (ssin( ) - 4sin*(5)f

18



From

T = Vg — S

5 D q“—:PLaG”bpm q—%mauﬂﬂhp‘m !
2 (g)n*(q)
and

(((2 *1/ ((((6/(Pi2) [(sin(Pi/(2*5+3-1)) sin(2Pi/(2*5+3-1))) / (sin(3Pi/(2*5+3-1))
sin(4Pi/(2*5+3-1)))))))))"2 * ((((sqrt(3) (-1 + sqrt(3)))/n"2)))"3

2 [
& sinf 52 3y Jinf 2 513 1) x
n? sinf3: 7 513-1]5”'4 2 513 7]
4v3 (V3 -1)
N

0.513880451901870628832039723704819207299078407416683191588. ..

0.5138804519...

we obtain:

(377+21)/ (((((2 *1/ ((((6/(Pi*2) [(sin(P/(2*5+3-1)) sin(2Pi/(2*5+3-1))) /
(sin(3Pi/(2*5+3-1)) sin(4Pi/(2*5+3- D)) 2 * ((((sqrt(3) (-1 +
sqrt(3)))/n"2)))"*3))))

Input:
377+ 21
: [v"_z {-14v3 '|]3
2 I f I k 2 ;
6 sinf 52 g )5l 2 o e ) e
3% E ; n
n min| gl Jeinl Ao o)

Exact result:
199 »*

2v3 (V3 -1)

19



Decimal approximation:

774.4902021520573957731702270299423614701416528567726777110...

774.4992021529..

Property:
199 x°

2v3 [-1+v3)

1s a transcendental number

Alternate forms:

2 (3+43)

12

L [59? +199 ,E] S
2
199 »°

6-2v3

Alternative representations:

377 +121

. result very near to the rest mass of Charged rho meson 775.11

398

% [Hq 1+v3]]
6 fsinl 3, 13- p Jsin ':'-\ V) n?

X {5'"':2 543 113"{2 223-1]]

377+ 21 398
5 [v?ﬂ—lw—z]]g [Lnu‘?]u‘?r
6 sini 5 5n3 Jsinl 2 :f3_1]] n '5‘°°‘5"'w+1_w'°°5’ﬂ il "
n? fsinf 535 Jeinl 55 ) (oel3 32 o3 +52 )2
377 +21 398
5 [v’?q-nﬁ]]z‘ " [{ 1+1.«3]u3]
7 2
|5|:sm|:,; 2+3-— 1:| 2 ::3_1]] n ﬁma:; 1;] J': 1n".|l' n?
X {5'"':2 5:3-1] {z ::3—1]] l:‘mﬂ" 12 )3 E“ "

20



Series representations:

377+ 21 3
3 [ﬁ{-lw—zjr
6 [sin| 5 531]' 2 5+31]] T
m {smll |sin { I|l|

2531 25+31

377 +21

2

il PR 5+31]] [ :

”E{Ei"':.z gfg_”Ei {2 54 3 1“

E{-nﬁ]]z‘

2

3582 n° Z G [ Dok
e [Ek}‘

(2 k)

k
3 arg[B Jr:} (- 1} 42
eX
[ > (1 { LZ (2 k)!

4

122% a2k Y) ,
/
}2k]2

=0
[1} 62k _af? oo[l} (3 - x]-
-0

k=0

i

2k ]3

arg(3 —-x =
[1+Exp(”rl = }]GZ
k=0

Randx <0

k

21

! ol é}k]g] -



377 +21

6 fsinl ;e 12] 2 5+3 il [‘“—”;;““—33]3

m {EI'I'I# - I”

2 5+3-1]Ei {2 5+31
[_1 5 1-2k 142k o0 [_1}k 12—1—2‘: 1+2 k
3582 12 Z X = 3 = /
= (1+2k) = (1+2k)! /
k q-1-2k 142k
3 arg[B—x}J] 3 e (-1)° 3 T
EX — ||V x
[ p[”{ 2 é (1+2ky
k L ik Al
i[_l}k a-1-2k 142k i{—l} 3-x x {_E}k
(1+2ky ket
-0 k

=0

o (1 @-xfx* (-1} ¥
[_lﬁxP(”lw”\qz[ I8 J:c}‘x [z}k]]’r--|.~.

2
* k=0

Randx <0

Multiple-argument formulas:

377+ 21
3 [E{-lw_s]]g
E‘{Ei"{z 51T+3-1:| L2 5 3 1]] =
”E{Ei"':.z gfz_l1gi {2 5+3 1“

3582 U_11 (cos(r)’ U_s(cosim)?

12 5]
U 3(costm)p® U 2(costm)® (-1+V3 P V3?
4 3
377+ 21

5 [E{-nﬁ]]g
6 [sin| 5 sns Jsinl 5 5+3 7 3

P 5 3 115' {2 5+3 1“

3582 1 cos {—}cns {—}sin { }sm {12}
o £} eor ) in ) ) 1+ VEP VT

m {EITI#

22



377 +21

3 \:"_31:—1+u"_3:|]3

s 2 \ [ 2
b
2 5 3 1l|5I11 12 543-1 lll

Vo 41
2 5 Ry s Eporrewy|

3582 77 [3 sm[i} -4 51113[:75}}2 [3 sin[ﬁ j -4 51113[5—8}}2

=] I:s.ml:

= I:S.Iﬂl:

[3 5111[:—2}—4 51113[;—;”2 [3 sin[’é } i 451113[;.”2 (-1+ '«"E}g V3?3

and:

(233+21) ((((2 *1/ ((((6/(Pi*2) [(sin(Pi/(2*5+3-1)) sin(2Pi/(2*5+3-1))) /
(sin(3Pi/(2*5+3-1)) sin(4Pi/(2*5+3- D)2 * ((((sqrt(3) (-1 +
sqrt(3)))/n"2)))*3))))

Input:
233 +21
= =13
V3 [-14v3)
e [
.2 5'"':ﬁ]5”"' 38431/ g
7 sin(3 254 3 7 Jsin{4>3 5J+3—1]

Exact result:
127 x°

2v3 (V3 -1)

Decimal approximation:
494.2783852935959250456915519236315573201406528281916083884...

494.27838529... result very near to the rest mass of Kaon meson 493.677

Property:
127 «*

2v3 [-1+v3)

1s a transcendental number

Alternate forms:

127
— [3“}3]
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1—12{381 % 12?@]#

127 »°
6-2v3

Alternative representations:

233+21 254

: [‘H‘ ;.,.1..'31] B (<1443 )3
o sinl oy Jenf 5+3 ) 5 S S [ -2 ]
o {5'"':2 5n3 7 Jsin {2 i 1“ ED.‘LE:'E{_J;]"E
o 12 Je{ 33)
233+21 B 954
2 [M{ 1+1.e3]] 2 [4 1+1J3:|u3]
6 {sin "[2 5+3— 1] ':2 5+3 1]] m? 6 cosf; +75 oo 5 + ?;] n?

z {5'"':.2 sfg_l]gi {2 5+31

| (cos{ 3432 oo T4 35 2

233+121 B 254
[rg{_m—g]]?‘ . [.:_m?]ﬁ ]3
6{Eim|[.2 EJTiE_] :IEiTI‘z 5::3 1 :I] H.E cas{g ?;rllma::? 19 JTE

o 1 3 .
o {5'"':.2 T {2 e

I o e ey

Series representations:

233+21

3 [ﬁ{-m?]]g
6{5“1{2 5”+3_1:| 2 5+3 1]:I 2

n? (sinf 55 a7 el 555 )

[zzsﬁn LZ[ U Ty 12]]2 [é[—l}k Jmk[g]]z]f[ﬁg [j [_l}k“r“z"‘[a]z
ot (g2 (v x|

k=01

24



233+121

3 m_m—g]]B

{5'"{2 43— 1] 2 5+3 1]] [ n?
T {5'"':.2 5:3-1 i {2 543 1“
{_l}k 52.’( 12—2k [_}T}zk I,l'
Zﬂ; (2 ky /
3 argi3 - x) (-1)F 472k Pk
o[£ JJ«F Lz

[ 1} 3_2k _;T].zk
X
=0
o [ {}]

(e
[Ezgﬁﬂ- LZ (2 k)!

=0

(2 k}‘ e k!
k ko =k 1 3
1+Exp[”rl J]\qz 0 for (x
k=0 %
R and x
233+21
, [ﬁ{-nﬁ]]g
3
'5{5'"{2 543 1] 2 5+3 1]] Z
3 .
n {5'"':.2 Ry {2 5+3 1“

[_1 5 1-2k 142k @ [_15: 12—1—25: 1+2 k
2286 1 Z A il 3 : il /
(1+2k)! (1+2k)! /
-0 -0
a k p-1-2k _1+2k
3 arg[B—x}J] 3 -1y 3 m
[Exp [”T{ 2 ‘J; é (1+2ky
13 k .k 1 3
i[_l}k 4-1-2k 142k i{_l} i3-x"x {_E}k
(1+2ky k!
-0 k=0

w (—1F 3k k(1) P
[_1+Exp(”lw”\/gzt L J:c}‘x {2}k]]f--l-~.

2
2 k=0

Randx <0

25



Multiple-argument formulas:

233+21
3 [Eﬂ-nﬁ]]g
2n 2
6 (sinl 5 e J=nl st i) %
”E{E'"':z sfz-l]gi"{z 223-1]]

2286 * U_11 (cos(r)’ U_s (cosim))?
G

U_3(costm)? U_zicosm? (-1+V3 ) V3>

4 3
233 +21
3 [ﬁﬂ-lw—z]r
£ L] i 2 2
6 {sinl 5 g Jsiml 5 5+31" g
Tq{g'"'::e 5n3 7 Jsin '.'—, yewy)

2286 n” cos [24}0::5 [lz}sin { }sm [12}
cnsz[g}cnsz{g}sillz[g}sinz[g}[—l +V¥a3) v¥3?

233 +21
3 [u'_an:-lw—z]]g
6 (sin| 3 )il 5 Enz il =

T {5'"':2 snz 1]5i""[.2 223-1]]

2286 x° [3 sm[i} -4 51113[:—6}}2 [3 sin[ﬁ } -4 sing[f—suz

[3 5111[:—2}—4 sinﬂé”z [3 sin[g } i 4sin3[g”2 (-1+ ﬁ}g V3?3

(76-11)/ ((((((2 *1/ ((((6/(Pi*2) [(sin(Pi/(2*5+3-1)) sin(2Pi/(2*5+3-1))) /
(sin(3Pi/(2*5+3-1)) sin(4Pi/(2*5+3- D)2 * ((((sqrt(3) (-1 +
sqrt(3)))/n"2)))"3))))

Input:
7H-11
; . V3 (143 ]
& sinl o a- plsmlz oo nd
x2 s.inll[E 3 5 3 1]5|n|:4 o 513_1]

26



Exact result:
65

443 (V3 -1)

Decimal approximation:

126.4885631656839967971257908465986268732643402906789549025...

126.4885631... result in the range of the Higgs boson mass 125.18 GeV

Property:
65

443 (-1+v3)

I1s a transcendental number

Alternate forms:

65

E [3 + \E] e

i‘q- [195 + 65 NE]}TE
65 n?

12-4+3

Alternative representations:

76 -11 65
—= i3
_ b - [v‘?l:-:w'B]] . (-14v3 ) V3
6 sin| 7 5 3 plsinl e 7 ) i3 # a2
n? (sinf 520 Jsinl 5o i) . U s il
3 B
76 -11 B 65
; [\,—3 |:-1+~J—3]]3 4 [l:-lw?]u? ]3
'Sl:Ein':-:. ;3 1:|5i1'||:E ::3_1 T| 2 G'IE"I':-*'G CDE:J; L:;ll JTE
- Jan
EI:S.ITII:,: P 3 1l|5i1'l|:2 Z+3_1 ]] l:D:E:E 1210:&:% 1".|T|JT
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76-11 65

3 [u‘?l{—lw‘?]]g 2 [{—1+‘-l'?:|\a'?]3
I L .lT T
6{“{2 5+3-1:I 2 5+3 1]] n? mﬁ{? 1:-] L:- “12) n?
n? (sin] 5 213_1]5"1':.3 223_1]] {mﬁ{z 12) 2 "1z il

Series representations:

76-11
5 fﬂ?l{—lﬂ?]]g
. ; T
'5{5'“"[.2 51+3-1 ]5'""[2 5:3-1 J n?
”E{Ei"{z gfs-llzi"':.z 223-1]]

5 [J‘i{_l}k J1+2k[f]]z]f [ﬁg Li[_1}* Jmk[z]]z

=0

il
2 k el
[585 v LE (-1) J1+2k{ =

e

LZ[ i J1+2k{ ]]ZL 2 [ ] [1+\/_22 [E ]
765 -11 »
5 V3 [-193 )P
'5{“"'{2 5:T+3-1] 2 5+3 1]] [ n? ]
nz{sin{ Ao llsinll 43

W2 543=1 '7'5+31

_— Z[ 1) 372k (-t [ 1 525 1272 (-n?* YY)
(2 k)! (2 k)! /
=0
- k 2k
i arg[S x} A e
[EXP [1 { LZ [2k}1

=
(1) P
LZ[ 1) 62k 2k i[ 1% (3 —x) {—z}k]
=0 2k k=0
e 1]' (3 - X']l {——1} 3
arg(3 - xj (- 2% i
[ 1+exp(”rl ”\'{_ o for
R and x

28



76 -11

5 ﬁg-lw—z]E
= ]

'5{5i"'|[_3 5::.3_1] I'[z 5+3 1]:|

, a: . 4
”2{5"{2 PyERY i B 5:31

585”_2 Z[ 1} 6= 1-2k 1+2k { 1} 12— 1-2k 1+2k
= (1+2k) (1+2k) /
i arg[B x} o l}k 3—1—2k ﬂ_1+2k
EXp [1 {
(1+2kn
YA
Z[ 1)k 4-1-2k p1e2k i{ 1 (3 -xF {_z}k
T (1+2k)! e k1
arg[3 X) o (U E-wf K ()Y
1+Exp(”r ” X Kt fol

e

k=0

Randx <0

Multiple-argument formulas:

76-11
5 [ﬁ |}-1+u'—3]]3
G a 2
E‘{s'“{z el {2 5+3 il &
"E'I.Ei"{z gfz-l]gi"':.z :fE—l]]
585 U_11(cos(my* U_sicosim)®
12 &
U 3 (costm? U_z(costmy? (-1+V3 P V3~
4 3
76 -11
5 [ﬁ |}-1+u’?]]3
fl A 2
6{5'"{2 51+3-1 Jsi {2 5+3 7 "
"E'I.Ei"{z gfz-l-]gi"':.:e 223-1]]

585 x° ccsz{;:}cnsz{:—z}sin [ }sm [:2}
cnsz{g}cnsz{g}sinz{g}sinz{’é}[—l+'~."'_} v3?
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76-11

2
kL

, [rg .:-m?]]?
: T
6{sinl 3 51+3-1 Jsin 5 5:3-1 !

. 1 am . 41 )
= (sl o e )5 2 sea )

585 x° [3 sin i}—ﬁlsilﬁ[;—ﬁn‘? [3 sin[ﬁ}—ﬂtsing[;—sn‘?

[3 sin[f—z}—ﬁt sing[ﬁ}}z [3 sin[g } - 451113[5”2 (-1+ ‘h"?}3 v3?

From which:

27#1/2((([(76-11) (((((((2 *1/ ((((6/(Pi*2) [(sin(Pi/(2*5+3-1)) sin(2Pi/(2*5+3-1))) /
(sin(3Pi/(2*5+3-1)) sin(4Pi/(2*5+3- D)2 * ((((sqrt(3) (-1 +
sqrt(3)))/m2)))*3))))]+golden ratio)))

Input:
T 1 76 -11
2 8
; [«E{-lu‘?]r
2 s T o | T [ 2
B TN i slae PVERY, T
R Trvemy o Py

# iz the golden ratio

Exact result:
27 65

i e ——
2 443 (V3 -1)

Decimal approximation:
1729.439061584857537211960098693017577378292767851543689823...

1729.43906158...

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)
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With regard 27 (From Wikipedia):

“The fundamental group of the complex form, compact real form, or any algebraic
version of Es 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”.

Property:

27 65 :

— |¢+ 15 a transcendental number
2 43 (-1+3)

Alternate forms:

oS3

e

SIS

$+————
12-4+3

?[%[uﬁ] [195+55ﬁ];r2]

1
i
24

31



Alternative representations:

+ ¢

+ ¢

27 76 -11
4 [EI:_“E]]E
lSnl:siﬂl:,:l 531]5":-: 531'” nd
2':5'"':"-' TR I:"-' 531
27 65
2 |77
i [-14v3)V3
- 3
oxf 7)o 42 )2
o{ 32 )] 2]
27 76 -11
5 [v?{-lw?]r
ol i PPT 42 s 2 T
”2':5'“':1 54301573 3:3-1 l
27 65
2 |**
4 [1:-1#—3]»&—3 ]3
8 cos{ 545 ) 3+27] n?
(o] . 22 o 2485 2
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76-11

+ ¢

2

| ) [ﬁ"“ﬁ’f

; I : 20 2
6{5'"{2 PR i CPTYOR] ¥
n {si"':.a gfs 1 :Isi"'iz 3:3 7))
¢

65

4 -1+ V3 ]3
6 ccef - 27 Jooef 7T ) [ 2
(eoe{ 53] 2222

m

33




Series representations:

76 -11

2

| =

6|:5m|: ]5 |:

'?'531

2 5+3 l]l| [

2 fsn|

2 531] 1'7' 5+31

I

2
T

u'?q-lw?]]g

[2?[585;r LL[—I} J1+2k[E]]z Li[‘“k J1+2k[g]]z )
L - 0 [ o
¢EBLZ['1}kJ1+Ek[£}]Z Z[—l}kJsz[%]]z
5 2‘*"=':'W
3¢\'E4 Lz -1 J““[E] LZ A J1+2k{%]
2 =0

@ e I
3.;;\',55 LZ s J1+2k[z] LZ[_l}k J“zk[%] L
=|:|

=0

X [ﬁ G Jl+zk[£]]z ri [‘l}k“r“z“[fl]z

34

oo 1
%l
k=0 k
3 1o 1
el
i k
= 1
2*[2
= k
[ oo 1
5.2
k=0 k
r 13

o —
(58]
+

[ — —




27 7H-11
+i | =

2

ﬁhn{z 5”+31 sinf 52 5+3 1l [‘f :

n? 2 5+3 1] |='-* 543 1]]
2 {_ 144} e - {_é}k (-t
[2?[58% [ZT Z[E—k}' _

k=0 k=0

arg@-wp ~a & Caf e
'PEXPE[MI J]V{; Z (2 ky

2 foni

i {——lls}k =P e (-1 (3 -2 x7*
| |2
(2 ky

k=0 k=0

=
e 5 lil;. I
=

35}[‘} m[I}{Bx}x
k:ﬂ [Ek}‘

(3- = (
3¢=exp5(1;rrrg z ] —16}
= 2k

T (VT P
=

35}[‘} m[l}{Bx}x{é}ks

(2 k) ’

arg(3 - x) } (-m)*
'PEXP( l J] [ (2 k) ]1

35}[”} ]thl}{B xof xk (-2), ]]
(2 k) ] /

k 2k
af. |argi3 -x) 15} (- - [_3_15} )
[2 o (1 Al 2 J] [Z 2k ]1 [k%‘n 2 ky

k=0

=

o [—1]- [S—x]- x"k{—i} 3
R

k=0
k Eok{ 1y 43
w (-1 @-xx [_z}k]]m |

e o) e 5 210

k=0

R and x
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27 76-11

) +i|=
2 [‘-"?{—1#4'?]]3
ﬁ{sm{z 5JT3 = = {2 5+3 1]] e
3nm in
sl G Pervewy L Parsrey|

@ [_1} 5 1-2k }T1+2k Ca_ﬂ" [_1}5: 12—1—25: .?T1+2k
27|585 »° )
[ [ g LZ i1+2k) 2‘ (1 +2k)!

= -0

( l}k 3-1-2k 142k

7 arg[B—x}J] g i
(e (”rl 2 G gﬂ [1+Ek}|

o [_1}k4—1—2knl+2k]z[m 1 B-xF

[J4=L‘.I (1+2ky o ]
arg(3 - x) S R i

oo 22

GExXp (i 2. 'J_ g; [1+2k}"

& (1 g-1-2k p1e2k w (-1 @-xFx

LZ (1+2k) E‘

=

=0

argi3 -x 5 (= [_1k3 1-2k 142k
s I R
=0

2 (1+2k)
k Lok 1y 48
i[—l}kd-'l'zk;r“zk i[—l} (3-x)x {_2};; )
(1+2k) kit
=2 =0
& k o-1-2k _142k
& arg[B—x}” & 1753 K
ex - f | 5 8
’ p[”rl 2n vx é (1 +2k)!
k k .k 1 &
i i o B el i[—l} (3-x) x {_E}k /
=2 -0

argi3 — xj 3 (=, (—1)F 3712k 142k
2ex 3( I—J] x
[ L3 2 \/_ gﬂ (1+2k)
3 k& 17 @
i{_l}k 4-1-2k 142k i -1 3 -x"x [_E}k
-0 (1+2ky Ia

k=0

I R B e 3 3
[—l+exp(”rla_rg[3—x}”v{;2[ ) ( J:{]"x { 2};;]] for (3

2
g k=0

Randx <0
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Multiple-argument formulas:

27 76-11
= +i|=
7 [ﬂ?{—lwa’?]]g
6 (s 5 5 2 i SRTYERY a
2"[5'"':"-' 5431 )50 2 ;Tz-l |
58577 U 11 (cos(m))® U s (cos(m)®
27 b+ 12 6
2 U 3(costmi U 2 (cosim)® (-1+V3 V3?3
4 3
27 76 -11
5 +¢| =
5 [»E{-lw?]r
6 (sinl a7 )sinl 7257 ) e
n? {5'"':.2 EfE—l ]Ei“':z ::3-1 )
2/ m 2fm v 20w Afm
E 2 585 n° cos [;}cos [E}sm {a}sm [E} ]
2 2fm 2fmy e 2fmy e 2 3 3
cos {S}ccs {Jsm {S}sm {6}[_1+ﬁ} V3
27 76-11
4 [v?{-lw?]]z‘
G{Ei"':ﬁ TR b 5+31:” x?
n {5"':.2 5:3—1 ]5'"':2 ::3—1 )
T 3 W (3 einl 2 — a4 sin? TV
E 53 SESNZ[B sm[%}—ﬂrsm {35” [Bsm[ls} 4sin [18”
2

[3 sin[ﬁ } -4 sing[ﬁ ”2 [3 sin[g} -4 sing[g}}z (-1+V3 )P V3
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and:

(76-4)/ ((((((2 *1/ ((((6/(P*2) [(sin(Pi/(2*5+3-1)) sin(2Pi/(2*5+3-1))) /
(sin(3P/(2*5+3-1)) sin(4Pi/(2*5+3- 1)) 2 * ((((sqrt(3) (-1 +
sqrt(3)))/n”2)))"*3))))

Input:
76 -4
1 V3 (-1473 )P
2 )
sin| —T— |sinl 2 i | P
i 125431/ 1" "3.543]
2 o T { T i !
e |
sinf 3% 553 59" 5,30

Exact result:
6v3

v3-1

Decimal approximation:
140.1104084296807349137393375531554020750005000142905346612...

140.1104084... result very near to the rest mass of Pion meson 139.57 MeV

Property:
6v3 o

—_—

-1++3

is a transcendental number

Alternate forms:
3@+ﬁ3]f

[9+31;'"E]fr2

Alternative representations:

76 -4 72

; [JaphfﬂT
]

(-14v3|V3 P
l5|:5i1'|| a ]sinll = md 2 = ll
125437 /"M3 . 543 & —— 2
2 am ) 40 | L e e
i I:S'ml:g 5+3_1]5m||2 5+3_1.|] M



76 -4

72

3 [u‘?l{—lw‘?]]g [{—1+‘-l'?:|\a'?]3
i T m 2m ]
'5{5'""[.2 5+3-1] 3 5+3 1]] n? ﬁ'm:fw ms{ﬂ 19" %
”E{Ei"{z 213_1]5"":_2 223_1]] {mﬁ{z 12/ mﬁ{z 12 13
7o -4 B 72
3 [u‘?l{—lw‘?]]g 2 [{—1+‘-l'?:|\a'?]3
i I m 2nm .lT o a
6{5"1{2 5+3-1:I 2 5+3 1]] n? mﬁ{? 1:-] L:- “12) g
”E{Ei"{z 213_1]5"1':.3 223_1]] {mﬁ{z 12) 2 "1z 2
Series representations:
76 -4
i w—z;-uﬁ]]g
: I 2
'5{5'""[.2 5+3-1:I 3 5+3 1]] %
"E{Ei"{z gfs-llm{z 2:3-1]]

e

20 2
2 k "
[548 n [éa 1) J1+2k{ >

vt ()

7o -4
3 [rsg_nrg]]?
i I 2
'5{5'""[.2 5+3-1:| 2 5+3 1]] %
”E{Ei"{:z 2,13 1]5i"':ﬁ ZHEI

648 72 Z[ b 372 (o
= (2 k)

3 arg(3 - x}
EXp [z {

LZ[ 1)F 672K (—m2k
o= (2 k)

[ arg[B x)
1+Exp[”rl J x

R and x

[ l}k 52k
(2

ky

12—25:{_”_}25: I."
! /

L (=19% 472 (— }2k]2
e (2 k)!
[m -1 3 -0 *{_é}k]g
k k)
O 1} 3 - x}
Vx Z——

k

=0
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76 -4

4 [u‘EIE 1+u'31]
ﬁ{ﬁ“'{z 5:T+3-1] "[2 5+3 7 x?
”2{5'"{2 2,13 )5l 3 ::3 1]
(L1 G-1-2k 142k 1)k 12-1-2k ;142K
648 n2 Z 2 Z } il /
= (1+2k) = (1+2k) /
ar [3 ¥ B o l}k 3—1—2k 1+2 k
expg[z { = } Z i
(1+2kn
=0
YRR
LZ[ 1)k 4-1-2k 1+2k [i{ 1 (3 -x) {_2}k]
5 (1+2ky Yeq k!
11 43
ElI' (3—x @ = 1]' (3 - X']l =
[ 1+Exp(”r g }”\G Kt { 2};: fol
o !
R and x

Multiple-argument formulas:

76 -4

6 (sinf 53 12] i) [H#";H]]

n? {5'"{2 213_1 ]Eim:..'! ::3—1 ll:l

648 x° U _11(cosim)* U_s(cosim)’
12 5

U 3 (costm? U_z(costmy? (-1+V3 P V3~
4 3

76 -4

i [vs{ 1+u’3]]
6{sinl ;g ay s {2 em) n?

”E'I.Ei"{:z gfz-l-]gi"':.z 223-1]]
648 »° ccsz{;:}cnsz{:—z}sin [ }sm [:2}

cnsz{g}cnsz{g}sinz{g}sinz{’é}[—l+'~."'_} v3?
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76 -4

4 [1.-'?1—1“'?]]3

; I ; 2m 2
6{5'“{2 543-] ]5"{2 543-] ) &
”2{5-11{2 gfa-l:lgi"{z ;:3-1]]

648 »° {3 sin{i} -4 sing{;—ﬁ}}z {3 sin{ﬁ ] —4 sing{;—sﬂz

{3 sin{f—2 } -4 sing{ﬁ }}2 {3 sin{g } -4 sing{g}}z (claNarv¥a"

Now, we have that:

Ve — 5 = Apxo + Aex-+A-x4+ - (2.5)

Ag, A, and A_ may be expressed in terms of the four level-one SO(2) characters and of

the 12 characters &,, (m = —5,...,6) of the N = 2 supercanformal model with ¢ = 1
(equivalent to the rational torus at radius H = +/12), of conformal weight h,, = Zqi as

Ay — Vibp+ Oz8 — 526 3 — 0r&3
Ay = Vaby+0a8 5 — Spb1 — (a8 5

A = Veé g+ Dol — Safs — ChE_1 . {2.6]

The spectrum of the “parent” type 1IB string on the Z orbifold can thus be extracted
from the torus amplitude

1

- Y = El_r ab _n_,.« S-’ib s Wi iy
Zo0(q) E00(7) z q rPLal Pibga PR TRb L o Z Zo.(q) Zoe(q)

T =
3

.
3 e==1
2. 2. Eneld) Ep—e(@) (27)

i—=1 e—0,%£1

_I_

Lo | =

where

Agvo +w Ay +&°A_ ;
(@) = ( Xo +X X+ (q)
HD.E !
_ Aox | +wA xo +A x ,
—- = 3 3 (ql
+.£

Agx-+wA_xo + &AL x4

| = Ja @28)
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For:

(2 / (((6/(P™2) [(sin(Pi/(2*5+3-1)) sin(2Pi/(2*5+3-1))) / (sin(3Pi/(2*5+3-1))
sin(4P1/(2*5+3-1)))))))))

Input:
2
| i | | 13 \
P P T Rl s i I TE Y
2 | o Yoo f i) \
S S PTITICY bk RO,

Exact result:
2

3 (V3 =1)

Decimal approximation:
15.56782315885341400041548195035060023055561111269894829560. ..

15.5678231588...

Property:
2

—  is a transcendental number
v3(-1+v3)

From which:

11+2+2.56782315885341499

Input interpretation:
11 +2+2.56782315885341499

Result:

15.56782315885341499
15.56782315885341499
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Thence:
Vs — S8 = Aoxo + A+x- +A-x+

Aoxo=11; Ay =2 and Ay =2.56782315885341499

From:
= (QJ i (*4-[3 X0 g & iJ""C"::l'+)L— + J"It‘q— \.+) (q}
—0.e\Y, o T .
-‘Elrﬂ_c3
= Aoxy +w Ay xo + @A x_ (2)
S4eld) = H__f_'“]' q
S Apx— +wA_xo + &AL x+ (q)
L Q’ - H__.fg f
Ll —: 2 _’:';r

For q=-exp(2P1) and Hy.,=2; H,.=4 and H_.=38, we obtain:
1/8(((11+ exp((2Pi*1)/3)*2 + exp((2P1*1)/3) * 2.56782315885341499))) * exp(2Pi)

Input interpretation:
1 1 1
[é [ll - EXP[E (2 n] 2+ EXP[E (2 }rn] 2.567823 15885341499D exp(2 m)

iizthe imaginary unit

Result:

583.4240772541280370... +
264.7906431341982238.._ ;

Polar coordinates:
r = 640.700974411037615 (radiu

640.700974411037615

, 8=244112178167003351° (angl

(((1/64(((11+ exp((2Pi*1)/3)*2 + exp((2Pi*1)/3) * 2.56782315885341499)))))) *
exp(2P1)

Input interpretation:
1

1 1
[E [11 + exp[5 2 n] 2+ e;scp[5 (2 ;m] 2.55?82315885341499]} exp(2 1)

iizthe imaginary unit
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Result:

72.92B00965676600462... +
33.00883039177477797 ... ¢

Polar coordinates:
r = 80.0876218013797019 (radius
80.0876218013797019

f=244112178167003351° (angle

L]

(((L/512(((1 1+ exp((2Pi*1)/3)*2 + exp((2Pi*1)/3) * 2.56782315885341499)))))) *
exp(2P1)

Input interpretation:

[E [ll + EXP[E 2 ;m] 2+ exp[g (2 m}J 2.55?82315885341499]] exp(2 )

iisthe imaginary unit

Result:

9.116001207095750577... +
4.137353798971847246... i

Polar coordinates:
r = 10.01095272517246274 (radius
10.01095272517246274

A =244112178167003351° (angle

)

From

! ¢ f_J'
o tah cx ab
= r Y g TPLaGYPLY G rPRaGT PR
T = |V — Ssf? i
e (a)n(q)
and:
= I & aG®pry =2 pRa G pps 1 — =
T = 3 Eoo(g) Boo(@) ) g P1q* '+ 3 2 Eocle) Eo(@)
= oe=41
1 = = - o]
+3 2 2 Ene@) (@) 2.7)
o op==£1 =041
we obtain:

44



1/3*% 2%640.70097 * ((((sqrt(3) (-1 + sqrt(3))/m2)) * ((exp(PU/12) * (1-
(exp(2Pi))))))"4 + 1/3* 2¥80.08762 + 1/3 *2* 10.01095

Input interpretation:

L 2.640.70007 Y3 (-1+¥3) 1 2
3 7009 T[exp[ 12][ - expi nﬂ] +

1 1
= 2 8D.D8?52+§ 2:10.01095

Result:
1.2762098... x 10%®

1.2762098...*¥10"

Series representations:
@ 640.701) (V3 (~1+V3 ))(exp(Z ) 1 - exp2 m))’

+

3 n°
2 B0.0876 2 10.011
3 + 3 = B0.0657 +

427, 134exp[ (- 1+exp[2mr‘v’_[2‘” 2““[

ﬂ_Z

ol O N I
e’
— "

o mr

ol % I

@ 640.701) (V3 (~1+3 ))(exp(Z ) 1 - exp2 )’
g

3 2
2 B0O.OB7H6 2 10.011
3 + 3 = 60.0657 +

(-2
427.134 exp [ J (-1 +exp(2 my?* »’F[ZM4 E':, E'*‘][—IHEE;:;] R

JTI_2

(2 54D.?D1}[ﬁ [—l+\'"_}'}[Exp[ }[1—Exp[2}r}}} 2 80.0876 2  10.011

+

3’ 3 3

i

1 4
60.0657 - = 213.567 exp* [12][ 1+ exp(2 1))
4 —GSiRES e (—l— }F[s} Z‘RES T r(-}-erm
5 ! s=-5+ 2 =—§+_.' 2
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From which:

3/sqrt2 In((((1/3* 2%640.70097 * ((((sqrt(3) (-1 + sqrt(3)))/m*2))) * (((exp(PV/12) *
(1-(exp(2Pi)))))4 + 1/3* 2%#80.08762 + 1/3 *2* 10.01095 ))))

Input interpretation:

3 1ogl L 2. 64070097 NFiana] "a 2|
E Dg§ : 9 T[EXP[E][ — BXpI :rﬂ] +

1 1
= 2 ED.D8?52+5 2 ID.I:III:IQS]

logix is the natural logarithm

Result:
64.0161463...

64.0161463... = 64

Alternative representations:

o R j Ty v
2 640.701((V'3 [-14V'3 I|:|-|:x]:-,12.|':1—cxp:2ﬂ]flll IR o S M
log - - - 3

3= 3 3

V2
427.134 ((1-exp2 mhexp( = )* [-14V3 | V3
31c:g,,,[50.055?+ SishinddiaininST L snil ]

e

v2

I ERT [ ) 1k
1 2 640.701((V'3 [-14V'3 I|]-I:xpllzll'il—:xp:2rr]:'|| R
og ~ - - 3

3= 3 3

V2
-42?.134I:|:1 pl2mh ]:l:i]:4 i "'"?ll".l'?
319g[ﬂ}10gﬂ[50.055?+ Sk ':’: ol 1=1e¥ ) ]

s

v2
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Series representations:
2 640.701|(V'2 (<1492 )| fexp{ ) (1-expiz mi*)
log — '

2 BO.OBTH 210011
5 - - 3
3m 3 3

V2

ﬂ_2

427.134 exp*( L) (-1 +exp2m)* (-1+V3 ) V3
3|log|59.0657 + = =

42?.134acp4ri1¢—1+ecp-:2nn4{-1+u’?]u’? *
k STL -
o LY [59.D65?+ = ] ,u
k=1 e IIIII
[ ( arg(2 - x) e i 1@ -xf X [_El}k] . —
EXp 1}1’{—” 3 for (x € R anc 0
2 ia k!
lng[z '54':'-7"':'1““'—3':‘1+"—3£i’=’=?lf_2]‘1ﬂﬁ2”-‘-‘34] , 2800876 2 1|:|.|:|11]3
3nm 3 3
V2 -
427.134 exp®(Z ) (1 -exp2m)* (-1+V3 ) V3
3 |log|59.0657 + 2 "
-
42?.134::cp4rl1¢—1+ccp:2nn4{-1+u’?]u’? *
k STL -
L [59.055?+ - ] x
k=1 L IIIII
[ ( arg(2 - x) e i 1 2-xf X [_El}k] . —
EXp 1}1'{—” 3 for (x & R anc 0
2 ia k!
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2 640.701[V3 (<1493 || {exp{ ) (1-expiz mp)*
10g[ el :|+z 80.0876 2 10011 |4

372 3 3
V2 N
3 ( 1 ]‘”2 argi2-zg 2 m)] V2112 arg2-20)(2 m)
ZU r
: : 427.134 exp*( L) (-1 + exp2m)* (-1 4 V3) V3
og|59.0657 + -
3
427134 exp{ ) (-14expiz mi* (<1493 |¥3 Y
k 112/ ) !
il 1y [59.'365'? + = ]
Z !
e k /
[m [—l}k [_El}k 2 —Zn}k Zak]
k=0 k!

Integral representations:

2 640.701((V3 (<1493 | fexp Z ) (1-explz i)
lng[ J)expl 5 ]+z B0.0876 . 2 10.011 |4

35t 3 3
V2
427134 expH L dsepizrn? (14473 |3
3 [B0.065T+ 2T baic el (e 1
—j n? — dt
V2 1 t
jeeil 2 640.701{(V'3 [-1+V3 |} exp{ ) 1-exp@mil*] 5 go0s76 . 2. 10011
og = + - 3
3 3 3 3
V2 2ixv2
2 427,134 exp™( 5 )~ 1+expizmp? (-14¥3 |3 S
-5y (1 +5)|59.0657 + 12 = : '
i a4y T
J ds
—i ao+y rl-s)

for-1 <y <0
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(((((1/3* 2%640.70097 * ((((sqrt(3) (-1 + sqrt(3))/n*2))) * (((exp(PI/12) * (1-
(exp(2P)))4 + 1/3* 2¥80.08762 + 1/3 *2* 10.01095 )))))"1/63

Input interpretation:
L 9.640.70097 « L2 2L Y3) "\ - exp@an)’
5 L7009 T[EXP[E][ - expi }TH] -

1 1
= 2 80.08?52+5 2 10.01095]"[1;’631

Result:
1.614471969...

1.614471969... result that is a good approximation to the value of the golden ratio
1.618033988749...

((((173% 2%640.70097 * ((((sqrt(3) (-1 + sqrt(3)))/n*2))) * (((exp(PV/12) * (I-
(exp(2Pi))))))4 + 1/3* 2#80.08762 + 1/3 *2* 10.01095 )))))*1/64

Input interpretation:
L 9.640.70097 L2 ZLFY3) ") -exp@a)’
5 L7009 T{Exp[ﬁl[ - expi }TH] -

1 1
= 2 SD.DETI52+§ 2 1D.01095]A[l,"64}

Result:

1.602433561...

1.602433561... result, that multiplied by 1/10", is practically equal to the value of
Elementary Charge

and:

2log base 1.602433561(((((1/3* 2%640.70097 * ((((sqrt(3) (-1 + sqrt(3)))/n"2))) *
(((exp(PI/12) * (1-(exp(2Pi)))))4 + 1/3* 2%80.08762 + 1/3 *2* 10.01095 )))))-

golden ratio"2

Input interpretation:
21 1 5640700075 L2 =1+ V3) "\ 2|
081.602433561 5 - 3 T [EXP[E][ —-exp(2m)| +

1 1
5 2 so.ns?ﬁmi 2.10.01065 |- ¢°
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loggixiis the base=b logarithm

# iz the golden ratio

Result:
125.381966...

125.381966... result very near to the Higgs boson mass 125.18 GeV

Alternative representation:
@2 640.701) (V3 (~1+3 )} (exp(Z ) 1 - exp2 m)’

3n°
2 80.0876 2 ID.Dll] g

2 logy go243 +

Tt
3 3

427.134 ({1-expiZ myexp( = )j* [-14V3 ) V3
210g[ﬁﬂ.065?+ ot i 1 I ]
2

log(1.60243)

Series representations:

2 640.701) (V3 (-1+V3 ) (exp(Z ) 1 - exp2 my)’
2log -
1.60243 3}1_2
280.0876 2 10.011]
® ¢ 3 |5

1
¢ +2 logl_m243[5D.G65? - ; 427.134 expﬂ%] (-1 +exp(@ mpy*

o, L @-xfxt [—‘lh]

explir | TE2 | [L 2

2 k!
k=0
k L ET S |
n— [ larg[S—x}J]Gi[_l} 3 =) {_E}k
-1+ ir|———
: 21 = k1

[or (X K and u
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@ 640.701) (V3 (-1+3 )} (exp(Z ) 1 - exp2 m)’
2log, g -
1.60243 3}12
2 80.0876 2 10.(311] :
F ~ & ||~

h

1
¢ +2 lngl_m243[6D.D65? - }1—2 427.134 exp4[ 12] (1 - exp(2 m)*

arg(3 - x) &, (1 @-xf x (- g)
el [ R [ £
ke

ooz

2T 5 k!

Ior (o K and

@ 640.701)(V3 (~1+V3 ))(exp(Z ) 1 - exp2 m)’

3’

]—w‘? =—¢ +

2 log, go2a3 +

2 80.0876 2 10.011
3 T

1 il a ” 1 412 [argi3-=g M2 7))
2 logq gno43|B0.0657 + ; 427,134 exp [E] (1 —expi2m) [—J

2n
e fod Y
1)2 (1+|mugi3-zg 2 M) | 1 -1y [_z}k (3-20)" =g .
Ffy) Z‘ Y iy,
k=0 :

1 H2lasE-2oNR2m] 115 (14jarg@-zp Wiz m)
o 2, k!

o (—1) [_El}k (3 — g ="
Zn

k=0

2log base 1.602433561(((((1/3* 2*640.70097 * ((((sqrt(3) (-1 + sqrt(3)))/n"2))) *
(((exp(PI/12) * (1-(exp(2P1)))))™4 + 1/3* 2*80.08762 + 1/3 *2* 10.01095
)))))+11+1/golden ratio

Input interpretation:
21 L 5 64070097, L2121+ V3) "\a 2 my)’
0F1.602433561 5 . 9 T [EXP[E][ —eXpldm)| +

1 1 1
- «2+80.08762 + - »2+10.01095|+ 11 + -
3 3 i

logpixiis the base-b logarithm

# iz the golden ratio
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Result:
139.618034. ..

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

Alternative representation:

2 640.701)(V3 (~1+3 )} (exp(Z ) 1 - exp2mp)’
2log -
1.60243 3}1_2
2. 80.0876 2 10.011 1
3 - 3 +11+- =

]

427.134 ({1-expiZ myexp = j* (<143 V3
210g[50.055?+ rexr@ ryer, I [V ]

1
11+ -+
& logi1.60243)

Series representations:
@ 640.701)(V3 (-1+3 ) (exp(Z) 1 - exp2m))*

3
2 80.0876 2 10.011 1
+11+ -

2 log, go243 +

+

3 3

m

1
[1 B B B lngl_m243[6D.D55? * 5 427.134 exp4[ - ] (-1 + exp(2 my*

| =

o 1 3-xfx* [——l}k ]

exp(im | E2 ) [z :

i k!
k=0
k ko—kf 1
1 [ rtrg[E—x}”‘j—i[—l} (3-xFx [_E}k
-1 +ex s b x
+eXplea 7. 2 e

Ior (2 K and
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@ 640.701)(V3 (-1+3 ) (exp(Z) 1 - exp2m))*

3
2 80.0876 2 10.011 1
+ll+;:

2 log, go243 +

+

3 3

m

1 1 4 4
; [1 +116+2 ¢10g1_m243[60.055? + 5 427.134 exp [ - ] (1 - exp(2 )

o 1 3-xfx* [——l}k ]

exp(im | E2 ) [z :

2 k!
k=0
ke k. —k 1
— [ rrgﬁ—x}ﬂﬁi[_h ) [_E}k
eyl Mo 1 BT
E 2r o k!
for (x € R and
2 640.701) (V3 (~1+3 ) (exp(Z ) 1 - exp2 mp)’
2log -
1.60243 3.2
2 80.0876 2 10.011 1
3 - +11+- =

1 1
; [1 +11¢+2¢logy gn2q3|60.0657 + ﬂ_; 427.134 EXP4[%]

1 2 langi3-mpiizan] 0 Bz 12 5
(1 - exp(2 m) [_] e +argl3-zg W2 7))
g
1
[N (-1 [— = }k (3 - zo)f Zﬁk ][ 1 VU2 largi3-zn Wiz m
-1+ [ ]

k1 Z

z
k=0 o

k 1 o k&
L2 {(1+[argi{3=zn W2 m)]) o L 1} [_ 2 }.l.; (3 )%
2 ) k!

|

k=0

27[log base 1.602433561(((((1/3* 2*640.70097 * ((((sqrt(3) (-1 + sqrt(3)))/n*2))) *
(((exp(P/12) * (1-(exp(2Pi))))))4 + 1/3* 2%80.08762 + 1/3 *2* 10.01095 )))))]+1

Input interpretation:
V3 (-1+V3)

1 4
27 1021_@32433561 5 2 54':'?':”:'9? - [EXP[ %] [1 s EXP[E ) +

1 1
5 2 8D.DS?62+5 2 10.G1095]+1

logpixiis the base-b logarithm
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Result:
1729.00000. ..

1729

This result is very near to the mass of candidate glueball fo(1710) scalar meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. The number 1728 is one less than the Hardy—Ramanujan number 1729

(taxicab number)

Alternative representation:
2 640.701) (V3 (~1+3 ) exp( X ) 1 - exp2mp)’

37

2 80.0876 2 10.011
+ -
3 3
42?'134':':l‘ﬂﬁzﬂ??ﬂp:i:lj“|:-1+u"§'| ‘u'?
27 log| 60.0657 + Ll¥ |

e

+

27 logy enzas

1
2 log(1.60243)

Series representations:
@ 640.701) (V3 (-1+V3 )} (exp(Z ) 1 - exp2 m)’

2':"'1'321.6::1243[ 12 &

2 .80.0876 2 10.011
+ +1

3 3
m

1
1+2710g) 0245 60-0657 + — 427.134 Exp4[ 12] (-1 +exp(2my’

o (-1F@-xfx*(-7) ]

ol M2 |5

2
k=0
= (DF@-0fx*(-) ]]

N,

2
T k=0

Ior (o K and
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@ 640.701) (V3 (-1+V3 )} (exp(Z ) 1 - exp2 m)’
27 logq en +
1.60243 3}1-2
2 80.0876 2 10.011
+ +1=
3 3

1
1+2710g) 0245 60-0657 + — 427.134 Exp4[%] (1 - exp2 oy

arg(3 - x) = (-1 @ -0 x* {__1}
el (B |
w (-1 3-xfx* [——l}k ]]

R B e

2
T k=0

forixeRandx <0

@ 640.701) (V3 (~1+V3 ))(exp(Z ) 1 - exp2 m))’
3
2 80.0876 2 m.ml]
i

27 log an243 +

+ =1+

3 3

1 af & 2 1 12 [argl3-=n )2 m)]
27 1081 gnaqs| 60.0657 + — 427.134 exp [—] (1 - exp(2 1) (—]
,'|'|'2 12 =ty

= [—l}k [_El}k [3—2&3]"llc Zak

L2{1+ag(3-zn 2 m)
Zq [Z I ] [_ 1+

k=0
o (—1) [_El}k (3 - z0) za"‘]

1 1i2 |laugi3-=g W2 m)] 1/2 (1+|argi3—=g Y2 1))
=ty k!

k=0

Now, we have that:

]. —_ = T E!_r ‘lﬂilil _Ek_" ab ]. — — =

T = 5 Z00(q) Zoo(q) Y g rPreC PregrrraGTeme o 5 Y Eoela) So0.(q)
Y oe=41
1 _ — _
Ty >, Y, Bl E,-(2 ; (2.7)
n==x1 =041

L 2.640.70097 AT “\a 2|’
5. ; : Q .T[exp[ﬁ][ — expi rr}}] -

1 1
5-2 ED.DE?EE+§ 2:10.01095
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1.2762098... x 10%®
From which:

3 1ogl L 2. 64070097 NFiana] "a 2|
E Dg5 7009 T[EXP[E][ —exXpldmy| +

1 1
= 2 SD.D8?52+§ 2 ID.I:IlI:I'EJS]

64.0161463...

and:

L 5. 64070007 V3 (1+43) "a 2|}
5 : 9 T[EXP[E][ - eXpl }TH] +

1 1
3 2 SD.DE?52+§ 2 1D.01095]A[l,"64}

1.602433561...

From which:

[log base 1.602433561(((((1/3* 2*640.70097 * (((sqrt(3) (-1 + sqrt(3)))/n*2))) *
(((exp(P1/12) * (1-(exp(2Pi)))))4 + 1/3* 2%80.08762 + 1/3 *2* 10.01095 )))))]

Input interpretation:

1 L 5 64070007 Ve (-1+¥3) “a 2y
Dgl.&]24335615 -7009 T[EXP[E][ —-exXp(2m)| +

1 1
3 2 SD.D8?62+§ 2 lD.DlDQS]

logpixiis the base-b logarithm

Result:
64.0000000. ..

64
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Alternative representation:

. 4
- (2 540.?(:'1}[\'? [—l+ﬁ}} [EXP[E}[I—EXP[E}T}}} 7 80.0876

(B0 + +

160243 3}1_2 3

427.134 ({1-expi2 mexp = )J* [-14V3 | V3
lng[ﬁﬂ.065?+ i el L. et
2.10.011 e
3 . log(1.60243)

Series representations:
@ 640.701) (V3 (-1+3 ))(exp(Z ) (1 - exp2 m)’

1021.50243[ e +

2 80.0876 2 10.011
3 T3

argid —x)
logy gnzas —J]

1 af 4
5D.Dl55'.?+;42?.134exp [—E][—1+exp[2m} Exp[”r{ o

el 252

. [—l]lIC (3 —:vc‘]\Jc x* [—%}k

b

1R (3 —xk e (
\Gi[ P ::'13‘1' [ 2}.1:]] T e O
k=0 '

logy gozaz +

377
2 .80.0876 2 10.!311]

[[2 640.701)(¥3 (~1+V3 ))(exp(Z) (1 - exp2 m)*

+
3 3
: 1 /2 [argi3-=p iz mi

log gno4s|60.0657 + — 427.134 Exp"'[ l] (1 - exp(2 o [_J
s 12 e

ko 1 . il
12 (1+{argi3-zg 2 M) | v k1 [_z}k (8 -%0)" 2o
ity Z‘ 1

k=0 3

Ef LY g ek
1 i 1/2 |arg{3-2g W2 )] SL/2 14 arg 3202 m) i -1 [_2}k (3 -%0)" %
L 0 k!

%o k=0

Integral representations:

-.zl
lag[z}zj —dt
1t
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1 piwsr (s + DI-s)P
logil +z)= — _—
E.FT! -—J'-L\_l-l-]-' r[l—.ﬂzs

From:

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

Now, from the following Ramanujan equation:

+ - [EAEENED - (=)

Sqrt[(((1+sqrt5)/2)((3+sqrt13)/2))] (((sqrt((1+sqrt65)/8)+sqrt((9+sqrt65)/8))))

Ipput: | |
VG0V (V13) [ 5 1+ Ve5) + 5 o+Ve5) |

Result:

o 5)6-7) (3 30-7%) 3 (1679

Decimal approximation:
5.836437260372441913791155982828015314725475269200530282807 ..

5.83643726...

Alternate forms:
; .'

é \Jl[l+“u'llg][3+\fllﬁ] [\IE[1+M'IE] +~E+JE]

|

2\ (1+V5) 2 V13) {21+ Ves) - a(o- Vs )

(1445 (3-413) [\/m@ oo e |

1
2
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Minimal polynomial:
2 _8x"+12x%+8x° —27x* 48 +12x° -8x+1

From which:

24% sqrt[(((1+sqrt5)/2)((3+sqrt13)/2))] (((sqrt((1+sqrt65)/8)+sqrt((9-+sqrt65)/8))))

Input . |

24\{[ l+x,"5 }[ 3+413]J [Jé[l+ﬂ'¥]+‘jé[9+d’¥]]
Res:xlt: | |
124[1+1ﬁ?][3+m] [é \Ilé[ln@] +%\{I%[9+¢E]]

Decimal approximation:
140.07449424803860593098774358 787236755341 14064608127267873. .

140.07449424.... result very near to the rest mass of Pion meson 139.57 MeV

Alternate forms:

3\/'[1“!?][3&?] [\{fz[lwﬁ] +~E+~/E]

3\("[1_““',?]{3_*4-5-] ["q"ll—ﬂt +*.;'Ill+81 +\;'I'E+\JI'E]

3\/‘2[1@?][3&?] [\/I1+‘\.;'|E +\ff9+w.,fE]

Minimal polynomial:
% -192x7 +6912x% + 110592 x° — 8957952 x* +
63700992 x° + 2293235712 x° - 36691771392 x+110075314 176
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((((T+golden ratio™2)*(((sqrt[(((1+sqrt5)/2)((3+sqrt13)/2))]
(((sqrt((1+sqrt65)/8)+sqrt((9+sqrt65)/8)))))))"4)))"0.5 -sqrt(1/golden ratio)

Ipput:

(AN GOVE)G ) (5 0V8) oovss)| -
B
\ ¢

# iz the golden ratio

Exact result:

b)) 3 o) o) Vo

1
Vo

Decimal approximation:
64.00742676327654830540853676673539091977965648126671973548...

64.00742676... = 64

Alternate forms:
—644+(1+V5)(3+V13)(V1-8i +V1+8i +V5 +V13 Py ¢(¢® +1)
64 v

J(1)fs V) 15145
1 1, — 1 1, — | 2
[545[1+JE]+_ E[ME]]Z-

2 \4' 1+v5

of of x'® —8402 x15 + 17656 355 x1* -
77283330 x' + 1404766 205 x1% — 22747369 016 x'! +
135810510 772 x'° — 467612304 720 x° + 982547900 920 x®° +
34705678 080 x7 — 6 764 648 608 448 x® + 13160819 835136 x° +
_ 4170418 603520 x* - 38610595 307520 x° — 3498 995 092480 x* +
\ 11361752 829952 x + 3023481081 856 near x = 4096.95
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Minimal polynomial:

*2 — 8402 x*° + 17656355 x°° — 77283330 x°° + 1404 766 205 ¥** -
22747369016 x¥* + 135810510772 x*° 467612304 720 x*® +
082547909 920 x*® + 34705678 080 x'* — 6 764648 608448 x1% +

13160819835136x'" +4170418603 520 x°

~ 38610595 307520 x° -

3498995 092480 x* + 11361752829 952 x* + 3023481 081856

Now, we have that:

= LT, — a2 qaby, o
T = 7 Zoolq) ZD.G(Q)ZQ’*FL“C PLb

Lo =

n==+1 =041

1
— +2640.70097
3 ,112

V3 (-1+v3)

r
=3

a ]- =) ]
q—TPHuG *pro il 5 Z E{]:C((j’} Z0.e(q)
2 oe=41

>, 2 Enela) Eqe(a)

[exp[ %] (1—exp(2m) * -

1 1
3 2 ED.D8?52+§ 2:10.01095

— 1.2762098... x 10%*

and:

V3 (-1+V3)

% 2 - 640.70097 —'[Exp[%][l—exp[ﬁn}}r+

JT|_2

1 1
= 2 ED.DETEE+§ 2 10.01095]"[1}64}

1.602433561...
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From which:

[log base 1.602433561(((((1/3* 2*#640.70097 * ((((sqrt(3) (-1 + sqrt(3)))/n"2))) *
(((exp(PI/12) * (1-(exp(2P))))))"4 + 1/3* 2%80.08762 + 1/3 *2* 10.01095 )))))]

1 L 5 64070007 Va1 T "\a 2|
Dgl.&]24335615 . g T[EXP[E][ —exXpldm)| +

1 1
= 2 SD.D8?52+§ 2 lD.DlDQS]

£4.0000000...

Connected with:

1 1 — 1 [1 — Y. 3 1
1[1+£][3+m][5\{5[1+1}55] +§\15[9+~I55]] Vil e
64.00742676327654830540853676673539001977965648126671073548 .

Thence the following mathematical connection:

—1ng1_m2433561% 2 . 640.70097 W[exp[%]u-exp[znn]ﬂ_
L 2.80.08762+2 .2 lD.DlDQS]
3 3 — 64
—_— —_—.2
ﬁ[hm[hm][é J%[wﬁpﬂé[gwﬁ] ﬂm_é o
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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 w. 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...

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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https://www.pinterest.it/pin/570338740293422619/

64+448 (64xT) =

o

e
s}
K
o

8 8+(8x7)=064; 64+ (64x7)=512

512 + 64 = 576; V576 =24
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https://imgur.com/r/holofractal/6YwLRgH

64+448 (64xT) =

64

8+56(8x7)=

8; 8+(8x7)=64; 64+(64x7)=512

The metric of space -
infinitely nested matrix of a

solid known as the vector
equilibrium. Totally The area A and the volume V of the cuboctahedron of edge

balanced, appears void - [N

yet infinite potential for

—— iFactatt - 2 2
creation and manifestation A= (()' + 2\/5) a 2~ 9.464 1016a

due to the V tterbug’
each ~ 2.3570226a3.

tetrahedron in th

sphere to envision the

embodiment of vacuum

In geometry, a cuboctahedron is a polvhedron with 8 triangular faces and 6 square faces. A cuboctahedron has 12
identical vertices, with 2 triangles and 2 squares meeting at each, and 24 identical edges, each separating a triangle
from a square. As such, it is a quasiregular polyhedron, i.e. an Archimedean solid that is not only vertex-transitive
bur also edge-transitive. It is the only radially equilateral convex polyhedron.

With regard the cuboctahedron, we have the following formulas concerning Area and
Volume:

The area A and the volume V of the cuboctahedron of edge
length a are:

A= (6+23)a® = 9.4641016a°
V= 3v2 ~ 2.3570226a°.
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Now, we observe that the radius of the sphere circumscribed to the cube is equal to:

_v_;,—
il
2

while the radius of the sphere inscribed to the octahedron is equal to:

V6

6

From the volume formula, for a equal to the radius of the sphere circumscribed to the
cube, for L =1.01861677, we obtain:

(5/3*sqrt2)*(((sqrt3)/2)*1.01861677)"3

Input interpretation:
ICE 3

e
[— J 2] X L 1.01861677
3 2

Result:
1.61803573...

1.61803573...

From the area formula, for a equal to the radius of the sphere inscribed to the
octahedron, for L = 1.01281, we obtain:

(6+2sqrt3)*(((sqrt6)/6)*1.01281)*2

Input interpretation:

| 2
[5 +2 ﬁ] [% 1.01231]

Result:
1.61802...

1.6180208201...
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We note that the two solutions are very good approximations to the value of golden
ratio

Furthermore, we have that:

(2/15(sqrt(6)+sqrt(30)))~(1/3)

Ipput:
.zll'l % [u'? + W'E]

Decimal approximation:
1.018616404103200144587062791626378585000264771994675875913. ..

1.01861...

sqrt((3/2 + (3 sqrt(3))/2)/(3 + sqrt(3)))

Input:
2 +1(3¥5)
2 2" i

\ 3+43

Result:

345
2
.‘\ 3+vV3

+

ba LA

Decimal approximation:
1.012814121485659740517350533991522483035419937772355098246...

1.01281...
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Thence, in conclusion, we obtain the following equations:
a)
(5/3*sqrt2)*(((sqrt3)/2)*((2/15(sqrt(6)+sqrt(30)))(1/3))"3

Input:

Hey C V)

Exact result:
v 6 +v 30
2 u'?

Decimal approximation:
1.618033988740804848204586834365638117720300179805762862135...

1.6180339887...

Alternate forms:

Minimal polynomial:

¥ ox-1

b)
(6+25qrt3)*(((sqrt6)/6)*(sqrt((3/2+(3sqrt(5))/2)/(3+sqrt(3)))))*2

Input:

(6+2y3)| L8
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Result:

[ﬁ+2‘~"?]{§+ %]

6(3+V3)

Decimal approximation:
1.618033988740894848204586834365638117720309179805762862135...

1.6180339887...

Alternate forms:
1

= (1+v5]

1 5

L Lt

2" 2

JE

ST 7
2

Minimal polynomial:

¥ -x-1
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