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Abstract

In this research thesis, we have analyzed and deepened various Ramanujan
expressions applied to some sectors of String Theory (open strings) and Particle
Physics. We have therefore described further new possible mathematical connections.
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From:

Open Strings On The Rindler Horizon
Edward Witten - arXiv:1810.11912v4 [hep-th] 26 Nov 201

We have that:

z.’fa,, = (2sin(wk/N ))iql/? ]_[ (1 — g" exp(2mik/N _}}4('_ — ¢" exp(—2mik/n))*.

n=1

We have the following mock theta function:
(https://en.wikipedia.org/wiki/Mock modular_form#Order_6)

qlf n+1)(n+2)/2 {

alq) = -
} ; {q; q- ]?e-+1

@ q)n

That is:
(A053271 sequence OEIS)

Sum_{n>=0} q’(n+1)(n+2)2) (1+q)(1+q*2)...(1+q n)/((1-q)(1-q*3)...(1-
q"(2nt1)))

We have that:

sum q((n+1)(n+2)/2) (1+q)(1+q*2)(1+gq"™n)))/((1-q)(1-q"3)(1-q*(2n+1))),n =0 to k

k. 1-"2-f”+1-”-“+23'[1+q1[l+q2][l+q”1

q
HZ:AD [l—q}[l—qg][l—qzj”l]



k 1/2{n+1){n+2)

Zq

S Q-o(1-4%)(1-g"™)

(1+q)(1+g%) (1 +g™)

For g =0.5 and n = 2, we develop the above formula in the following way:

(((0.5M(2+1)(2+2)/2) (14+0.5)(14+0.5°2)(1+0.5/2)))/(((1-0.5)(1-0.53)(1-
0.5°(2*2+1)))

(.5EIPERAN2 (1 4 0.5)(1 4 0.5%) ({1 +0.5%)
(1-0.5)(1-0.5%)(1 - 0.5%3+1)

0.086405529953917050691244239631336405529953917050691244239...
0.0864055...

From (3.9), fork=2,N=5,q= e’ =535.49165... and n from 1 to 0.0864055, we
obtain:

(2sin((4Pi)/5))"4*535.491657(1/3) * product (1-535.49165 n exp((8Pi*i)/5))4 (1-
535.49165"n exp((-8Pi*i)/5))"4, n=1 to 0.0864055

Input interpretation:
. (At 3
[2 SLH[E]] vy 535.40165
0.0864055 | ‘1 4 1 4
[ [1-535.49165“ Exp[g [sm}}] [1-535.49165“ Exp[g [-st]

n=1

iizthe imaginary unit

Result:
15.5088

15.5088

8*((((((2sin((4P1)/5))"4*535.49165"(1/3) * product (1-535.49165"n
exp((8Pi*1)/5))"4 (1-535.49165"n exp((-8Pi*1)/5))"4, n=1 to 0.0864055)))))+golden
ratio



where 8 is a Fibonacci number

Input interpretation:
A A
[2 sm[;]] {535.49165

0.0864055 1 4 1 4
[ [1-535.49155“ Exp[g [sm}]} [1-535.49155” Exp[g [—sfm]} ]w

n=1

8

iizthe imaginary unit

# iz the golden ratio

Result:
125.689

125.689 result very near to the dilaton mass calculated as a type of Higgs boson: 125
GeV for T =0 and to the Higgs boson mass 125.18 GeV

8*((((((2sin((4Pi)/5))"4*535.49165~(1/3) * product (1-535.49165n
exp((8Pi*i)/5))"4 (1-535.49165"n exp((-8Pi*i)/3))4, n=1 to
0.0864055)))))+13+golden ratio*2

where 13 is a Fibonacci number

Input interpretation:
00864055

- . e el 4
[2 sm[ED 53549165 [ [1-535.49155 Exp[g [Snn]]
n=1

8

1 <
[1 _535.49165" Exp[g (-8 mJ] ] +13+¢°

iizthe imaginary unit

# iz the golden ratio

Result:
139.689

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



64*((((((2sin((4P1)/5))"4*535.49165™(1/3) * product (1-535.49165"n
exp((8P1*1)/5))"4 (1-535.49165"n exp((-8Pi1*1)/5))"*4, n=1 to 0.0864055)))))-
55+1/golden ratio

where 55 is a Fibonacci number

Input interpretation:
00864055

4 1 4
54[[25111[5}} 53540165 [ [1-535.49155“ Exp[g [s;m]]

n=1

1 <4
[1 _535.49165" Exp[g [—s;m]]

1
-55+ -
i

iizthe imaginary unit

# iz the golden ratio

Result:
938.183

938.183 result practically equal to the proton mass in MeV

76*((((((2sin((4Pi)/5))"4*535.491657(1/3) * product (1-535.49165"n
exp((8Pi*i)/5))"4 (1-535.49165 n exp((-8Pi*i)/5))"4, n=1 to 0.0864055)))))+11

where 76 and 11 are Lucas numbers

Input interpretation:

Ayt 3,—0.0864055 1 4
76 [[2 sin[ED V53549165  [] [1-535.49155“ Exp[g [s;m]]

n=1

1 <4
[1 _535.49165" Exp[g o n]] £11

iizthe imaginary unit

Result:
1189.67

1189.67 result practically equal to the rest mass of Sigma baryon 1189.37



89*((((((2sin((4Pi)/5))"4*535.49165~(1/3) * product (1-535.49165n
exp((8Pi*i)/5))"4 (1-535.49165"n exp((-8Pi*i)/5))4, n=1 to 0.0864055)))))+Pi

where 89 is a Fibonacci number

Input interpretation:
89 [2 5111[4—”]]4 \ 535.49165
5

0.0BR4055 1 4 1 4
[ [1-535.49155“ Exp[g [s;m]] [1-535.49155” Exp[g [—SfrnD ]”

n=1

iizthe imaginary unit

Result:
1383.43

1383.43 result practically qual to the rest mass of Sigma baryon 1383.7
We have also:

76*((((((2sin((4Pi)/5))"4*535.491657(1/3) * product (1-535.49165"n
exp((8Pi*i)/5))4 (1-535.49165"n exp((-8Pi*i)/5))4, n=1 to 0.0864055)))))-11-Pi

Where 76 and 11 are Lucas numbers

Input interpretation:
00864055

4 1 4
?5[[25111[5}} 53540165 [ [1-535.49155“ Exp[g [s;m]]

n=1

1 <4
[1 _535.49165" Exp[g (-8 n]] I

iizthe imaginary unit

Result:
1164.53

1164.53 result very near to the following Ramanujan’s class invariant Q =

(6505/6101/5)3 =1164,2696



[1/((((((2sin((4Pi)/5))4*535.49165~(1/3) * product (1-535.49165"n
exp((8Pi*i)/5))4 (1-535.49165n exp((-8Pi*i)/5))*4, n=1 to 0.0864055)))))]*1/4096

Input interpretation:

[ 1 IIII'I
!

4 3,—0.0864055 1 4
[2 sin[ED V53549165 [ [1-535.49155“ Exp[g [amn

n=1

1 4
[1 - 535.49165" Exp[g (-8 n}] ]] ~(1/4096)
iizthe imaginary unit

Result:
0.999331
0.999331 result very near to the following Rogers-Ramanujan continued fraction:

e ¥ e ™
\/g =1- - =~ (0.9991104684
-@p+1 1+ S i
1+ 5 54 53 _1 c
Q \// 1+7e_4” G
1+
1+...
Now, we have that:
Consider the function = 4
- e wsinmz .
K(z,N) = g ey g P R (2.5)

for N=15,z=1/2-0.00008640551 = 0.5-0.00008640551, = = 180, we obtain:



sum (180%sin (180%(0.5-0.0000864055i)))/(((sin((180*k)/5) sin180((0.5-
0.00008640551)-k/5)))), k=1 to 4

i 180 sin(180 (0.5 - 0.0000864055 1))
o1 sin(*22% ) sin(180) ((0.5 - 0.0000864055 4 - £ )
~6435.352563006193048098502636338628964007 -
58.285299328127436938227745518659750643 i

iisthe imaginary unit

Decimal approximation:

- 6435.3525630061930480985026363386289640073804084536955773... -
58.285299328127436038227745518659750642622240480585974388...

Input interpretation:
-6435.352563006193 + i+ (-58.28529932812743)

iizthe imaginary unit
Result:

- 6435.352563006193... -
58.28529932812743... &

Polar coordinates:
r = 6435.616503980652 (radiu
6435.616503980652

#=-179.481083543176318°

L]

((((sum (180*sin (180*(0.5-0.00008640551)))/(((sin((180*k)/5) sin180((0.5-
0.00008640551)-k/5)))), k=1 to 4))))+123+29+7

where 123, 29 and 7 are Lucas numbers

Input interpretation:
ol 180 sin(180 (0.5 +: - (-0.0000864055))
¥, - +123+29+7

i1 sin(12K ) sin(180) (0.5 + i (~0.0000864055)) - £ )

iizthe imaginary unit

Result:
-6276.35 —-58.2853 ;



Input interpretation:
-6276.35 +i+(-58.2853)

iizthe imaginary unit

Result:

-6276.35... -
5B.2853... i

Polar coordinates:
r = 6276.62 (radi i =-179.468° (a

L]

6276.62 result practically equal to the rest mass of charmed B meson 6276

(-6276.35 - 58.2853 1)+golden ratio

Input interpretation:
(-6276.35 +ix(-58.2853)) + ¢

iizthe imaginary unit

# iz the golden ratio

Result:
-6274.73... -
58.2853...
Polar coordinates:
r = 6275. (radi #=-179.468° (2

L]

6275 as above

for N=5,k=3,z=1/2-0.00008640551 = 0.5-0.00008640551, = = 180, we obtain
also:

(180*sin (180%(0.5-0.00008640551)))/(((sin((180%*3)/5) sin180 *((0.5-
0.00008640551)-3/5))))

Input interpretation:
180 sin(180 (0.5 +i - (-0.0000864055)))

sin[%}sin[lsm[mﬁ +i+(-0.0000864055)) - g;

iizthe imaginary unit

10



Result:

2167.47... +
15.0216... ¢

Polar coordinates:

r=2167.52 radius 7 =0.39708" .|!!j'!"

L]

2167.52

Alternative representations:
180 sin(180 (0.5 - 0.0000864055))

5111[18':'5 3}sin[18m[m.5 — i 0.0000864055) — E}
180

cse{1800.5 -0.00008 64055 J':IJéEI.E —EI.EIEIIIIEISI54EISSI—§|

u:s::n:lSEl]u:s:I: H;'Dll

180 sin(180 (0.5 — ¢ 0.0000864055))

sin[%}sm[lsm[mﬁ — i 0.0000864055) — E}

180 CDS[— 180 (0.5 - 0.0000864055 i) + g}

cns[—lED + g}cas[T = %}[ﬂ.s ~ 0.0000864055 i -

2

n La
E—

180 sin(180 (0.5 — ¢ 0.0000864055))

sin(+*— ) sin(180) (0.5 - i 0.0000864055) - 7

180 ccs[lED (0.5 — 0.0000864055 ) + g}

cus[lED 4 *l}cns[ﬂ + E}[G.S — 0.0000864055 i —
2 2 5

Ln |La
R

Series representations:

180 sin(180 (0.5 — i 0.0000864055))
5111[18':'5 }sinzlam[[r:l.S — i 0.0000864055) — :}
4.1664x10% T (—1)* J 1,2 (180) Ty, (0.5 - 0.0000864055 i)

(1157.33 + i) sin(108) sin(180)

180 sin(180 (0.5 — i 0.0000864055))
sin[lsns }simlam[m.S — i 0.0000864055) - E}
1.0416 x10% T (- 1) J1,2,(90 - 0.015553 i)

(1157.33 +) (3 (-1 J142(108)) D77 (-1)* J1,24(180)

11



Integral representations:
180 sin(180 (0.5 — i 0.0000864055))

5111[18'35 }simlsm[m.s — i 0.0000864055) - E}

1.66667 (-5786.67 ['cos((90 - 0.0155534) t)dt +i [ 'cos(90 - 0.015553 i) t) dt)
(1157.33 + i) ([' cos(108 t) dt} ['cos(180 ) dt

180 sin(180 (0.5 - 0.0000864055}))

sin( ) sin(180} (0.5 —  0.0000864055) - 7

; -[0.0000804739(5786.67 12 /545
Aoaty & L

[5.5555?[—5?85.5?n;ﬂ J -

—HAeaty [] /2

= -[0.0000604739 (5786.67—i )2 |f5+s .
s
!

A saty
im A J -
~HAcaty 5 32

-8100/5+4s -2916/54s

A ~A
a1s7.33 +0 | [ s || [T S as |V | for 0
A co+y 5 3/2 A wa+y 5 32

Multiple-argument formulas:

180 sini{180 (0.5 — i 0.0000864055))
5111[18”5 }simlsm[m.s ~ i 0.0000864055) - E}
1.59625 x 10% [1}72 sin(0.5 - 0.0000864055 i + 0.00555556 k )

(1157.33 + i) sini{108) sin(180)

180 sin(180 (0.5 —: 0.0000864055))

sin[%}sm[lam[m.s — i 0.0000864055) — E}

2.0832x 108 U17a(sini0.5 - 0.0000864055 i) cosi0.5 - 0.0000864055 §)
(1157.33 + nsin(108) sini180)

180 sin(180 (0.5 — ¢ 0.0000864055))

sin( %) sin(180) ((0.5 -  0.0000864055) - 2 )

2.0832 % 10° Uy7oicos(0.5 - 0.0000864055 7)) sin(0.5 — 0.0000864055 7
(1157.33 + 1) sin(108) sin(180)

12



And we obtain also:

(180*sin (180%(0.5-0.00008640551)))/(((sin((180%*3)/5) sin180 *((0.5-

0.00008640551)-3/5)))) — 55
where 55 is a Fibonacci number

Input interpretation:
180 sin(180 (0.5 + - (-0.0000864055))

sin(+%2) sin(180) (0.5 +i - (-0.0000864055)) - 2

-535

Result:

2112.47... +
15.0216...

Polar coordinates:

r=2112.53 radius 8= 0.407418° ancle

)

iizthe imaginary unit

2112.53 result practically equal to the rest mass of strange D meson 2112.3

Alternative representations:
180 sin(180 (0.5 —¢ 0.0000864055) .

sin(+%—)sin(180) ((0.5 - i 0.0000864055) - 2 )
180

=55+
ese(180 (0.5 -0.00008 64055 i))( 0.5 -0.00008 64055 4‘-§]

ca:-:lSEl]cscl: E;'D]

180 sin(180 (0.5 i 0.0000864055))
sin(+%— ) sin(180) ((0.5 - 0.0000864055) - |
180 cos(-180 (0.5 - 0.0000864055 1) + T |
~55 + .

cos[—lSD + %}cas[i = %}[0.5 —~ 0.0000864055 i - E}

-55 =

180 sin(180 (0.5 - 0.0000864055) e

sin(122—2) sin(180) (0.5 - i 0.0000864055) - >
=5 5)

180 CGS[IED (0.5 - 0.0000864055 i) + %}

-55 —

cns[lSD + ’1} .:.::s[E P [D.S — 0.0000864055 i - 3}
2 2 5 3

13



Series representations:
180 sin(180 (0.5 - i 0.0000864055))

sin{%}simlam[m.s — i 0.0000864055) - :}
41664 %108 T3 (- 1)F J1,7,(180) Ty, 24 (0.5 - 0.0000864055 i)
(1157.33 + i) sin{108) sin(180)

-55 =

-55 -

180 sin(180 (0.5 — i 0.0000864055))
sin{%}simlam[mﬁ — i 0.0000864055) - E}

-55 =

[
—[[55 [18 938.2 3 (-1) J1,24(90 - 0.015553 1) +
k=0

[ial o
1157.33 3 3 (=112 751 (108) T34, (180) +
k]_:ﬂkg:ﬂ

[ L)
I Z Z [—l}kl-hkz J1+2k1 [:|.|:|8'|'n.jr]__'__:zll;;z[:I.E':'}]]llllu'Ill
k]_:ﬂkz:l:l

i) o
[[115?.33 +i) [} -1)" J1+2k[108}] - 1" J1+2k[180}]]

=0 k=0

Integral representations:
180 sin(180 (0.5 — i 0.0000864055))

sin{%}simlsm[m.s —i0.0000864055) - E}

-85 =

"1
-[[55[1?5.3541 cos((90 — 0.015553 i) £) dt —
0
"1
D.DBDBDB:J cos((90 — 0.015553 i) t) dt +
li]
*1 1
zj j cos(108 ty) cos(180 t2) dts Jtl]]f
0 i

{[115?.33 ﬂ}[fcas[lasrm]fl

; cos( 180 t) Jt]]

180 sin(180 (0.5 — i 0.0000864055))
sin{%}simlam[mﬁ —i0.0000864055) — :}

~55 =

; -{0.0000604739(5786.67 i) )s+s
Avaty ¢ L

[5.5555?[—5?&5.&%;& J ' 255

—FA ooty 532

o -[0.0000604739 (57866712 /545
Aty € i
ir A ds —
J—‘H oo 32
A oa+y 5
8100/ 545 ~2916/54s

A B ! A
0548. J Nﬂf—. ds j i S ————ds |y -
3/2 A sty

—A ca+y 5

—~B100/5+s 2916 5+
"Avaty £ i Avaty £ !
8.25 ; j . i J Y |
~A oty P A oo+y /
2016 545

] —B8100/5+4s [ o
[[115?.33+,}U ‘”*“’T.ﬂ:s]J M”T'“]\G] D

A caty g |~ —H oty I

14



Multiple-argument formulas:
180 sin(180 (0.5 — i 0.0000864055))

—-535 =

sin( ) sin(180) ((0.5 - 0.0000864055) -
o5 , 2:0832x10° Uro(sin(0.5 - 0.0000864055 ) cos(0.5 - 0.0000864055 o
’ (1157.33 +1) sin(108) sin(180)
180 sin(180 (0.5 - 0.0000864055)) -
sin(#— ) sin(180) (0.5 — 0.0000864055) - * |
o5 _ 2:0832x10° Urzo(cos(0.5 - 0.0000864055 ) sin(0.5 - 0.0000864055 i
(1157.33 + 1 sin(108) sin( 180y
180 sin(180 (0.5 - 0.0000864055)) -
sin(*— ) sin(180) (0.5 —  0.0000864055) - - |

~55 +(~4.1664 x 10° cos(0.5 - 0.0000864055 ) sin(89.5 - 0.0154666 ) +
2.0832x10° sin(89 - 0.0153802 1)) / ((1157.33 + 1) sin(108) sin(180))

Unixy is the Chebyshev polvnomial of the second kind

Now, we have that:

Ko(z,N)=7nN cot (w(N(z—1/2) + 1/2)) — wcot 7=. (2.10)

For z=0.5-0.00008640551, N =5, = = 180, we obtain:

5%180 cot(180(5(0.5-0.0000864055i-0.5)+0.5))-((180 cot 180*(0.5-0.00008640551)))

Input interpretation:
5180 cot(180 (5 (0.5 + i~ (-0.0000864055) - 0.5) + 0.5))
180 cot(180) (0.5 + i+ (-0.0000864055))

cotix is the cotangent function

iizthe imaginary unit

Result:

-514.918... +
B7.2733... 1

Polar coordinates:
1"2522252 ' #=170.38° '

)

15



522.262 result very near to the Lucas number 521

Alternative representations:

5 180 cot(180(5(0.5 - 0.0000864055 - 0.5+ 0.5 -
180 (cot(180y (0.5 —: 0.0000864055)) = 180(0.5 - 0.0000864055 i cothi-180 5 -
000§ coth(-1804:(0.5 +5(0 - 0.0000864055 i)

5 180 cot(180(5(0.5 - 0.0000864055 - 0.5)+ 0.5)) -
180 (cot(180) (0.5 - ¢ 0.0000864055)) = —-180 (0.5 — 0.0000864055 1) ¢ coth(180 ) +
900 i coth(180 (0.5 +5(0 - 0.0000864055 i)) 1)

5 180 cot(180 (5 (0.5 - 0.0000864055 - 0.5) + 0.5) -

180 (cot(180) (0.5 -1 0.0000864055)) =
180(0.5 - 0.0000864055 1) Q00

+
tan(180) tan(180 (0.5 +5(0 - 0.0000864055 i)

Series representations:

5 180 cor{180 (5 (0.5 - 0.0000864055 - 0.5) + 0.5)) -
180 (cot(180) (0.5 — ¢ 0.0000864055)) =
o

Z f-D.lSESE':—llS?.ESﬂ']k.‘H [_';IDD + f-:lSIII.-l-U.ISSSEJ']F:.‘H (00 —0.015553 1}} A Sgl‘l[k}

k=—oa

5 180 cot(180(5(0.5 -i0.0000864055 - 0.5)+ 0.5)) -
180 (cot(180) (0.5 —: 0.0000864055)) =

o
zf—D.ISSSEf—IIST.BEH]k.'ﬂ [—QDD +f-:18EI.+CI.155531]k.'ﬂ (00 — 0.015553 !}}..'.F[ +
k=1

-1
Z 0:15553(-1157.33+i) k A [‘-JCICI 4 (M180.40.1555300k A g0 L 0. 015553 1}};}[

k=—o

5 180 cot(180 (5 (0.5 - 0.0000864055 - 0.5) + 0.5)) -
180 (cot(180) (0.5 - 0.0000854055)) =

[2.49318>< 10° - 137.155 i +0.0169299  —

o

64800 k? n* +(-2.01819x10° + 67.1889 k° »° ) /
((-32400 + k* »*) (-8100 + 13.9977 i - 0.00604739 & +k” 17}

16



Integral representation:

5 180 cot(180(5(0.5 —i0.0000864055 - 0.5+ 0.5 -
180 (cot(180y(0.5 —¢ 0.0000864055) =

OO 0.0 TTFTAS § 2
f [([IEEDDD— 130,977 i — 900 ) csc™it) +

[N

(—32400. +§(5.59908 - 0.015553 m) + 90 )
2(—2314.5?t +m(578.667 +0.5i+6.42963 i‘}D !
C5C .'
/

-1157.33 +i + 6.42063 n
(-180 + 0.15553 i + fr}]dt

from which:

5*180 cot(180(5(0.5-0.00008640551-0.5)+0.5))-((180 cot 180*(0.5-0.00008640551)))
- 24 - golden ratio

Input interpretation:
5180 cot(180 (5 (0.5 + i~ (-0.0000864055) - 0.5) + 0.5))
180 cot(180) (0.5 + i~ (-0.0000864055)) - 24 — ¢

cotix is the cotangent function
iizthe imaginary unit

# iz the golden ratio

Result:

-540.536... +
B7.2733... 1

Polar coordinates:

r =54?536 raciel 8 =170.B28° jancle

)

547.536 result practically equal to the rest mass of Eta meson 547.853

Alternative representations:

5 180 cot(180(5(0.5 - 0.0000864055 - 0.5)+ 0.5 -
180 (cot(180) (0.5 — ¢ 0.0000864055)) — 24 — ¢ =

-24 — ¢+ 180 (0.5 - 0.0000864055 i) i coth(—180 1) -
900 ¢ coth(-180:(0.5 +5(0 - 0.0000864055 i)

17



5 180 cot(180(5(0.5 - 0.0000864055 - 0.5)+ 0.5 -
180 (cot(180) (0.5 - 0.0000864055)) — 24 — ¢ =
-24 - - 180(0.5 - 0.0000864055 ) i coth(180 5 +
000 coth(180 (0.5 +5(0 - 0.0000864055 i)} 1)

5 180 cor(180 (5 (0.5 - 0.0000864055 - 0.5) + 0.5 -

180 (cot(180) (0.5 -1 0.0000864055)) — 24 — ¢ =
24 180(0.5 - 0.0000864055 1) Qo0
LY — ‘I;_

tan(180) E tan(180 (0.5 +5(0 - 0.0000864055 1))

Series representations:
5 180 cot(180 (5 (0.5 - 0.0000864055 - 0.5) + 0.5)) -
180 (coti180) (0.5 - i 0.0000864055)) - 24 — ¢ = —24 — ¢ +
L)

! f—D.lSSSE-:—llS'?.EEH'Jk.'H -900 +f-:180.+0.155531':lk.'ﬂ (90 - 0.015553 i)} A senik
2 gnik)

k=—

5 180 cot{180(5(0.5 -:0.0000864055 - 0.5) + 0.5)) -
180 (cot(180) (0.5 - 0.00008564055)) - 24 —¢ =

94 _ &5 if—D.ISSSB-:—115?.33+\.|']k.'ﬂ {—gl:ll:l +f-:180.+0.155531';lk.'ﬂ (90 - 0.015553 I}}Jﬂ ¥
k=1

-1
Z o0-15553(-1157.334i)k A [QDD 4 ¢\180-40.155530k A o L 115553 n};ﬁ[

k=—a

5 180 cot{180(5(0.5 - 0.0000864055 - 0.5) + 0.5)) -
180 (cot(180) (0.5 —: 0.0000864055)) — 24 — ¢ =
L)

24 _ g+ Z [2.4931& %10 -~ 137.155 i +0.0169299 i —
k=—

64800 k* n +i(-2.01819x10° + 67.1889 k* ° | /
((-32400 + k* »*)(-8100 + 13.9977 i - 0.00604739 & +k”° r°))

Integral representation:

5 180 cor(180(5(0.5 - 0.0000864055 - 0.5) + 0.5 -
180 (cot(180) (0.5 — ¢ 0.0000864055)) - 24 — ¢ =

“00-0.077765 i 5
-24 - ¢+ J [([162 000 - 139.977 i - 900 ) csc™(t) +

I

(-32400. +i(5.59908 - 0.015553m + 90 1)
2(—2314.5?t +m(578.667 + 0.5 +6.42963 E}D {
cse /
/

-1157.33 +i+ 642963 x
i—180 +0.15553 i + fr}]d’t

18



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

sqrt(phi) * exp(Pi*sqrt(n/15)) / (2*57(1/4)*sqrt(n))
sqrt(golden ratio) * exp(Pi*sqrt(140/15)) / (2*57°(1/4)*sqrt(140))-7

where 7 is a Lucas number

# iz the golden ratio

Exact result:

e |

[ 0 | &
PZ\ 73 'r‘.I £

4 594

7

Decimal approximation:
522.5365205444131848886041148576074384081260329366703540246. ..

522.53652054...

Property:
f‘z \I'E T I %

-7+ ——— s atranscendental number
4 53.1'-4

Alternate forms:

1 {1 ey W T
e J B [ Wit o=
20 V 14{ +V5) e

' o
\( L(1+v5)£V7RT
14 !
-7

4 534

19



280

(75 14(1+95) 7 1960

Series representations:

ﬁ EXP[}T |I %

s -1F (1) (140 - 200" 55*

=,

4 -7=|-70 1 .
2v5 V140 . K
13
534EX = Z 2 3 =
Pl7 Y =0
k! k1
el k=0
Nﬂ [_l}k {_é}k[l'q'l:l —Zn}k zak
N Z k! for not ((zgeR and —o=-
k=0

o (-1F (140 - xf 7 - 1)

arg(140 —x}”

Vo Exp[;r f % ]
-7=(-70 exp[”r{
2

25 V140 2 =

e

53!4 eXp|r exp

[

m

argig —x)
EXP[”T {—J] 2
i3

w (-1 [2? —x}k x* [_El}k o [—l}k [¢_x}k xk [_é}k ;
k=0 ! k=0 k! /
w (-1 (140 - x)* x7* {_El}k]

i P

2
% k=0

forixe Randx =0

20



Ve exXp|m 0
15 : ( 1 ]—1.-'2 |arg{ 140 -2 W2 m)] ~1/2 |ag(140-2g }/(2 7]
_ — L zl:l
4
25 V140 %0
3 1 k =k
1 \L/21218(190-20 2 M) 1501211402 (2 m)] il -1y [_E}k (140 — =z )" =5
-70 [—] 2o L +
g T k!
14 1 L2 Img‘{ % ~Zjy ].I-"I-:Z JT]I 1.-'2|: 1+|a| g'l% % —Zn ]I."I-:Z :r]|]
577 exp ;r[—] Zq '
]
kf 1% 28 e
o (—1) [_E}k [? _ZD} Ep (i}ljz e glg-zn W2 m)
1
k=0 ki o
k(_1Y oo ok ook
12 laugié-zo 2 m) a (=1 [_z}k (¢ - Z0)" Zg /
. ke /
k=0
S l}k [——1} (140 —z.;.}"c zak
10 >_‘ 2%
k!
k=0
n' s the factornal function
[ty i5 the Pochhammer symbol (nsing facteria

R is the set of real numbers
argiz) is the complex argument
x| is the floor function

i is the imagimary unit

We have also:

Pi*(((5*180 cot(180(5(0.5-0.0000864055i-0.5)+0.5))-((180 cot 180*(0.5-
0.00008640551)))))) - 89 - 1/golden ratio

where 89 is a Fibonacci number

Input interpretation:
m(5 180 cot(180 (5 (0.5 + i+ (—0.0000864055) - 0.5) + 0.5)) -

1
180 cot(180y(0.5 + i+ (—0.0000864055))) - 89 — ;

21



cotix is the cotangent function
iizthe imaginary unit

# iz the golden ratio

Result:

-1707.28... +
2741770

Polar coordinates:
r=1729.16 radius d=170.877 .!E!j'i'"

)

1729.16

This result is very near to the mass of candidate glueball fy(1710) 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

Alternative representations:
m(5 180 cot{180 (5 (0.5 - 0.0000864055 — 0.5) + 0.5)) -
180 (cot(180)(0.5 — ¢ 0.0000864055))) — 89 -

g

—BO + 7 (180 (0.5 - 0.0000864055 iyi coth(-180 ) -
1
000 coth(-180 (0.5 +5 (0 - 0.0000864055 my - -
&

m(5 180 cor(180(5(0.5 - 0.0000864055 - 0.5+ 0.5y -
180 (cot(180)(0.5 —: 0.0000864055))) — 89 —

=l

-89 +7(-180(0.5 - 0.0000864055 5 cothi180 ) +
1
900 i coth(180(0.5 + 5(0 - 0.0000864055 #)) i) — —
]

(5 180 cot(180(5 (0.5 - ¢ 0.0000864055 - 0.5)+ 0.5)) -

1
180 (cot(180) (0.5 — i 0.00008640551)) — 89 — - —
¢
s ! [ 180 (0.5 — 00000864055 i) 900 ]
Pl ran(180) " tan(180 (0.5 + 5 (0 - 0.0000864055 )))
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Series representations:
7 (5 180 cot(180 (5 (0.5 — i 0.0000864055 - 0.5} + 0.5)) -

1 1
180 (cot(180) (0.5 — ¢ 0.0000864055))) - 89 — — = -B9 — — +
¢ o
i f—D.lSSSBt—llE?.SEHJk.ﬂ [_QDD + f(lSD.-l-EI.IESSBf:Ik.'H (90 —0.015553 1}}-?Tx.ﬁ sgn[k}
k=—m

mi5 180 cot(180(5(0.5 —i0.0000864055 - 0.5+ 0.5 -
1

180 jcot(180y (0.5 — ¢ 0.0000864055y) - 89 - — =
&

+ Z [;r [2.49318x 10° - 137.155 +0.0169299 ;° _

k=—w

64800 k* n° +i(-2.01819 x10° + 67.1889 k* 7)) /
((-32400 + k* »*) (-8100 + 13.9977 i - 0.00604739 i +k° r*))

-89 —

Bl

(5 180 cot(180 (5 (0.5 - 0.0000864055 - 0.5)+ 0.5)) -

1 1
180 (coti180) (0.5 — £ 0.0000864055)) - 89 - ; = ; [—1 -89¢ +

]
& Z P—U.lSSSE#—llS?.EBHJk.'ﬂ [—QDD + Fn:ISEI.-l-EI.ISSEEJ:Ik.'H (90 — 0.015553 !}}}T,_'.F[ +
k=1

-1
é z (015553 (-1157.334i)k A [QDD 4 M180-40.1555300k A g L 0 015553 1}}}”}[]

k=—x

Integral representation:
(5 180 cot(180 (5 (0.5 - 0.0000864055 - 0.5) + 0.5)) -
180 (cot(180)(0.5 —i 0.0000864055))) - 89 -

B =

1 fm-u.n TTTES

-89 - ; + [[}T [[152 000-139.977i-900 II'}CSCE[“+

I

(—32400. +(5.59908 - 0.015553m) + 90 m)
2(—2314.6?t +m(578.667 + 0.5 +6.42963 Hm J
CsC /
/

-1157.33 +i+ 642963 1
(—180 +0.15553 +}T}]Jt

23



1/P1*(((5*180 cot(180(5(0.5-0.00008640551-0.5)+0.5))-((180 cot 180*(0.5-
0.00008640551))))))+29-golden ratio

where 29 is a Lucas number

Input interpretation:
1
— (5180 cot(180 (5 (0.5 +: - (-0.0000864055) - 0.5) + 0.5)) -

ha

180 cot(180) (0.5 + i+ (-0.00008640551) + 29 —a

cotix is the cotangent function
iizthe imaginary unit

# iz the golden ratio

Result:
-136522... +
27.7800... 1

Polar coordinates:
r=139.319 radius 5 J = 153493': angle

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

Alternative representations:
1
— (5 180 cot(180 (5 (0.5 - 0.0000864055 - 0.5) + 0.5)) -

ha

180 cot(180)(0.5 - 0.0000864055)) + 29 — ¢ =
1

29 — ¢+ — (180 (0.5 - 0.0000864055 i) i coth(- 180 1) -
T

000 coth(-180:(0.5 +5(0 - 0.0000864055 iy

1
— (5 180 cot({180(5(0.5 - ¢ 0.0000864055 - 0.5) + 0.5)) -
T

180 cot(180) (0.5 - ¢ 0.0000864055)) + 29 — ¢ =
1

29 - ¢+ — (-180(0.5 - 0.0000864055 i) i coth(180 1) +
T

000 coth(180 (0.5 +5(0 - 0.0000864055 i) i1)

1
— (5 180 cor(180(5 (0.5 - 0.0000864055 - 0.5)+ 0.5)) -
T

180 cor(180)(0.5 - 0. DDDD8I54D55H - 29 b=
IED (0.5 -0.0000864055 §) +
tan{ 180) tani{ 180 {D.E+5{D—D.DDDDSEADSSI]]]

29 -p+

I
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Series representations:
1
— (5 180 cot(180 (5 (0.5 - 0.0000864055 - 0.5) + 0.5)) -

i
180 coti180y(0.5 - 0.0000864055) +29 — ¢ = 29 —p +
f—ﬂ.155531—115?.33ﬂ']k.‘ﬂ [—';'CICI n f':lﬂl:l.-l-l:l.15553i:'k.‘ﬂ [';I:I —~0.015553 1}};}[ Sgn[k}

£
3 :
==

ke

1
~ (5 180 cot(180 (5 (0.5 — i 0.0000864055 — 0.5) + 0.5}) -
kg
180 cot(180) (0.5 — i 0.0000864055)) + 20 — ¢ =
20 — g+ z [2.49318 x10° - 137.155 i + 0.0169299 i —

k=g

64800 k” x* +i(-2.01819x 10° + 67.1889 k* 7)) /
(7 (-32400 + k* x°} {-8100 + 13.9977 i - 0.00604739 i* + k* x°))

1
— (5 180 cot(180(5(0.5 - ¢ 0.0000864055 - 0.5) + 0.5)) -
T

180 cot(180)(0.5 =i 0.0000864055)) + 29 —¢ =
& f—l:l.155531—115?.33ﬂ']k.'ﬂ [—gl:ll:l +f1180.+ﬂ.15553”k.'ﬂ [gl:l —~0.015553 !}}.,'H

—[-29 + ¢ - Z
k=1 2
i o O ISSSIENTIINRA (g 4 1904019993087 (90 4 0.015553 1)) A
H

k=—

Integral representation:

1

— (5 180 cot(180 (5 (0.5 - 0.0000864055 - 0.5) + 0.5)) -
i

180 cot(180) (0.5 - 0.0000864055)) + 29 — ¢ =
“S0-0.077765 5
20 -+ J [([152 000 -139.977 i - 900 ) csc™(f) +

I

(-32400. +i(5.59908 - 0.015553 m + 90 )
2(—2314.5?t +mi(578.667 + 0.5+ 6.42963 t}D i
csc /
/

-1157.33 +i+ 6.42963 x
(m(-180+0.15553i+ }T}}]d’t
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1/P1*(((5*180 cot(180(5(0.5-0.00008640551-0.5)+0.5))-((180 cot 180*(0.5-
0.00008640551))))))+47-4-golden ratio

where 47 and 4 are Lucas numbers

Input interpretation:
1
— (5180 cot(180 (5 (0.5 +: - (-0.0000864055) - 0.5) + 0.5)) -

i
180 cot(180) (0.5 +: - (-0.0000864055)) +47 -4 — ¢
cotix is the cotangent function
iizthe imaginary unit
# iz the golden ratio
Result:
-122522.. +
27.7800.. ¢

Polar coordinates:
r =125.631 (radiu g = 167.225% (anele

L]

125.631 result very near to the dilaton mass calculated as a type of Higgs boson: 125
GeV for T =0 and to the Higgs boson mass 125.18 GeV

Alternative representations:

= (5 180 cot(180 (5 (0.5 - 0.0000864055 - 0.5) + 0.5)) -

’ 180 cot(180)(0.5 - 0.0000864055)) + 47 — 4 — ¢ =
43 - ¢+ : (180 (0.5 - 0.0000864055 i) i coth{~180 i) -

i

000 i coth(-180:(0.5 +5(0 - 0.0000864055 iy

1
— (5 180 cot(180(5(0.5 -¢0.0000864055 - 0.5) + 0.5)) -
T

180 cot(180)(0.5 - 0.0000864055)) +47 -4 - ¢ =
1

43 - ¢+ — (-180 (0.5 - 0.0000864055 i) i coth(180 1) +
T

000 coth(180 (0.5 +5(0 - 0.0000864055 i) i1)
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1
— (5 180 cor(180(5 (0.5 - 0.0000864055 - 0.5)+ 0.5)) -
T

180 cot(180) (0.5 -: 0. DDDD854D55}} + 4'? 4y =
_ 180(0.5-0.00008640554)

tan| 1807 TE|11':13|:|l:|:|.5+5l:|:|—|:|.|:||:||:||:|364|:|55”]:|

43 -+

I

Series representations:

1
— (5 180 cot(180(5(0.5 -¢0.0000864055 - 0.5) + 0.5)) -
T

180 cot(180)(0.5 —: 0.0000864055) +47 -4 - =43 — g +
f-ﬂ.155531—115?.33ﬂ']k.‘ﬂ [—gl:ll:l + l‘“l:ISEI.-l-EI.15553J':I5:."!’:| [gl:l —0.0155573 1}}-\..’![ Sgn[k}

i

et

1
~ (5 180 cot(180 (5 (0.5 - i 0.0000864055 — 0.5) + 0.5}) -
ki
180 cot(180) (0.5 — i 0.0000864055)) + 47 — 4 — ¢ =
L)
43 — g+ Z [2.49318 %10 - 137.155 i + 0.0169299 i —

k=—ca

64800 k* ﬂ[ 2.01819x10° + 67.1889 k% °) /
(7 (-32400 + k* x°} {-8100 + 13.9977 i - 0.00604739 i* + k* x°))

1
— (5 180 cot(180(5(0.5 - 0.0000864055 - 0.5)+ 0.5)) -

T
180 cot(180)(0.5 —¢ 0.0000864055)) +47 -4 — ¢ =
m f—U.155531—115?.33ﬁ']k.'ﬂ [—gl:ll:l +f':13|:|.+l:|.155531':lk.'ﬂ [gl:l —0.0155573 I}}._'.H

—{-43+¢-3" -

f—':l.15553':—115?.33ﬂ'?k.‘ﬂ [gl:”:l +f118|:|.-|4:|.155531':lk.'ﬂ [—EJCI +0.015553 !}}1.;[

|
A

Fi

Integral representation:

1
— (5 180 cot(180(5(0.5 - 0.0000864055 - 0.5)+ 0.5)) -
g

180 cot(180) (0.5 - i 0.0000864055)) + 47 — 4 — ¢ =
*O0-0.0777AS 2
43 - ¢ + J [[[152 000 - 139.977 i - 900 m) esc?(t) +
2

(-32400. +i(5.59908 - 0.015553 m + 90 )
2(—2314.5?t +mi(578.667 + 0.5+ 6.42963 t}D i
csc /
/

-1157.33 +i+ 6.42963 x
(m(-180+0.15553i+ }T}}]d’t
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Now, we have that:

15.},},8(4]'1:) 16T (1 + exp(—dti'rﬂffl}ﬁ
16 (2iT) 1 — exp(—4mnT)8

(4.10)

16 product (1+exp(-4*Pi*n*1729))"8, n=1 to infinity

Input interpretation:
16 | ][l +exp(-4n - 1729)°

n=1

Result:
1 8

e (L))

16

= 16

1-exp(-4P1*n*1729)"8

Input:
1- exps[—4n n=1729)

Exact result:
- €—55328 mn

Plots:

¥

— i X n
01,0060 TR0 | 5. % 1AEN00 MO0 5
-5 | . i
(nfrom=1.7=107" to 1.7 =107}
10|

/[

) |
20°
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1 n
=0.000106-0 [][l[l]]%]im 0.00005 000010

-
[ ~100000 |
| —150000 |
[ —zo0000 |
[ -250000 |
[ —300000 |

Roots:

Irm

Periodicity:

periodic in n with period ——
27654

Series expansion at n = 0:
55328 7n-1530593792 »° n” +

84 684693323776 »° n®

(n from =110 to 1 x107H

3
1171358 678054460632 % n* 648080320303976H95 790 296 »° n°
+
3 15
[(Taylor series)
Derivative:

d
— (1~ exp®(-4xn1729)) = 55328 5 ¢ 7"
n ’

Indefinite integral:

: f—SSEZS mn
J[l —e A g = ny ————— 4 constant
’ 55328«
Limit:
].i.ln [1 _P—EEEZSJI.IT} I,
= A

Series representations:

& (—n)* (55328 m"
1-exp®(-4rnl729)=1-3" } =)

k=0 L2
M“’l
1-exp’(-47n1729)=1- 3 I(-55328nn)
k==

® (_55328nr-z5)F
_ 8 _ _ 1 _ .50
1-exp®(-47nl1729)=1-¢ ")_‘ =

k=0

29
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Definite integral over a half-period:
o

- 2+im
-55328 ns
[ 55328 (1 _ ¢ Ly P
0

55328

= —0.0000115063 - 0.000018074 ;

Definite integral over a period:
o

(_2?664 (1= f-553281:;r-|dn e I
: )

27664

= -0.0000361481;

Definite integral mean square:
o

[ 27564 276644(1- "2 "R an = 1
Jo

In conclusion, we obtain:
1/(((1 - eM(-55328 * m)))) 16 product (1+exp(-4*Pi*n*1729))"8, n=1 to infinity

Input interpretation:
1

Ty < 16 [ 1+ exp-annx1729)
- T

n=1

Result:
[[_ l; P—E‘.U].EI.-T]M |3

16 (1 — ¢-55328 1) =
16
(a;qiy gives the g-Pochhammer symbol

Alternate form:
[[—l; F—E‘.Dlﬁ.-'r]“l]s

= 16 (553287 _ 1)

8 * ((((L/(((1 - e~(-55328 * m)))) 16 product (1+exp(-4*Pi*n*1729))"8, n=1 to
infinity))))-3-+1/golden ratio

where 8 and 3 are Fibonacci numbers

Input interpretation:

l o 8 l
8| — = #16 [ | +exp(-4xn~1729)° |- 3+ -
1-e ) n=1 o

# iz the golden ratio
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Result:

[[_ l! 'P_ﬁpllsn]w]s

2 [1 _f—55328:r'|

-3=125.618

+

-

125.618 result very near to the dilaton mass calculated as a type of Higgs boson: 125
GeV for T =0 and to the Higgs boson mass 125.18 GeV

(a; i gives the g-Pochhammer symbol

Alternate forms:
[[_ 1: f—ﬁplﬁ:r]m]ﬂ 1

& 2 (553287 _ 1) +;_3
Tk e T
2(1 - ¢™535328 ) +§H5 _?]

_[[[_1, P—ﬁ';'lﬁ:r}m]ﬂ o 6l|'¢'+ 2 f—55328:r (1-34)-2
E[P—SSEESJT Foa l]JP

8 * ((((L/(((1 - en(-55328 *m)))) 16 product (1+exp(-4*Pi*n*1729))"8, n=1 to
infinity))))+11+1/golden ratio

where 11 is a Lucas number

Input interpretation:

L)

1
16 | | (1 +expi-4mn - 1729)° |+ 11 + :

-535328
l-e n=1

#is the golden ratio

Result:

i B

2 [-l _0-55328 Ir'l

1
+ ; +11 =139.618

139.618 result practically equal to the rest mass of Pion meson 139.57 MeV
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(a; @in gives the g-Pochhammer symbol

Alternate forms:

[CLe®m) 1
& 2 (353287 _ 1) = d >

(I L 2
1+

+
2 (1 =prinddiny 1+v5

{(-1; P16 ) +22) 4422 (1154 1)-2
2 [F-sszzsn =TV

Now, we have that:

S = o0 — 97 (2n — T\ 8 = o~
& = exp(27T) L [oy (3 “HERRC 2t = _ VD)) = exp(27T) 4+ 8 4+ O(exp(—2nT))
3 (AT )n®(4iT) (1 — exp(47nT))®
3T _ T & —272(2n — 1YT)® _ ~
?_I_(ITJ. = exp(27T) [Lney (1 — exp( _2 ():1 UT)) = exp(27T) — 8 + O(exp(—27T)) (4.19)
ni6(2iT) (1 — exp(4mnT))B

exp(2*Pi*(0.0864055))-8+(exp(-2*Pi*(0.0864055)))

Input interpretation:
exp(2 7~ 0.0864055) - 8 + exp(-2 -~ 0.0864055)

Result:
-5.607047. ..

-5.697947...

exp(2*Pi*(0.0864055))+8+(exp(-2*Pi*(0.0864055)))

Input interpretation:
exp(2 r « 0.0864055) + 8 + exp(-2 r ~ 0.0864055)
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Result:
10.30205...

10.30205...
From the difference between the two functions and squaring, we get:

[((exp(2*Pi*(0.0864055))-8+(exp(-2*Pi*(0.0864055))))) -
((exp(2*Pi*(0.0864055))+8+(exp(-2*Pi*(0.0864055)))))]*2

Input interpretation:
((exp(2 m - 0.0864055) - 8 + exp(-2 r - 0.0864055)) -
(exp(2 r  0.0864055) + 8 + exp(—2 r » 0.0864055)))*

Result:
256

256 =64 x4

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

sqrt(golden ratio) * exp(Pi*sqrt(n/15)) / (2*5"(1/4)*sqrt(n))
forn= 117, we obtain:
sqrt(golden ratio) * exp(Pi*sqrt(117/15)) / (2*57(1/4)*sqrt(117))+(2*0.9568666373)

where 0.9568666373 is the following Rogers-Ramanujan continued fraction:

Va

=
¢ - ©_ ~ 09568666373

(¢—1)\/§—{0+1 1+e—
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Input interpretation:

.

| 117
exp[n =

———— +20.9568666373
245 4117

# iz the golden ratio

Result:
256.083666904. ..

256.083666904...

Series representations:

Vo exp[;r [ 117

15

. +2 . 0.956867 =
2v5 V117
w (1) [—El}k[ll?—z.;.}kzak
0.1]19.1373 3’ = +3.3437 exp
k=0 :
k
o CUF () (2o ) o 1 (2 00k it
N k1 k1 /
k=0 k=0
@ (-1 (-2) 117 -20)* z*
7 for not ({zpeR and —oa < zg < 0))
k=0 E
ﬁexp[fr !%]
+2 0.956867 =

2v5 V117
w (-1F (117 -0 x* [—%}k

k!

-+

argill? —x)
0.1[19.1373 Exp[z';r{—”

2
& k=0

arg[g—: - x‘}

3.3437 EXp(z x {
2

argig —JC]'J]

]@

w (—1)f [3;9 —x}kx'k [_El}k w (1) (g2 ™ [—l}k] #
/

exp|mr exp[z T

2
o k! T k!

i [—l}k[ll?—x}kx'k{——l}k]
for

| 2572) 5 2

2
& k=0

k!

Randx <0
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%]
e
&l
%
=
=]

1 V2 lagilT-zpWi2m] g0 117 -z 112 1 312 e g{11 7=z W2 m))
D.l[ ] £ AR 19.13?3[ ]

g
k 1 E k _—k
12 [ang{117—zn W2 m)] - (- 1y [_ 2 }k (117 %) Zg
Ety) 1 +
k=0 ’

1 /2 :ugl: 39 1] '|I-"I-:2 mi 121+ Ellgl: 2 ~Zp '|.."I-:2 m ]
3.3437 exp|n (—J [os{ ) Jz.j (1+fais{ 5 =0}/
Zg

ki 1y [3g k&

“i (-1) [_E}k[? —z.;.} %0 ( 1 ]1-"2 laegtd-2g M2 M 149 |argid—zq 2 m)
1

k=0 ket %o

o 1 (B 6-mh )

k1 /

o (1F(-2) (117 -z 55*
k!

k=0 k=0

n'is the factonal function

[tly i3 the Pochhammer symbol (rising factorial)
R is the set of real numbers

argiz) is the complex argument

x| is the floor function

iis the maginanry it

Multiplying the two results, we obtain:

(((exp(2*Pi*(0.0864055))-8-+(exp(-2*Pi*(0.0864055)))))) *
(((exp(2*¥Pi*(0.0864055))+8+(exp(-2*Pi*(0.0864055))))))

Input interpretation:

(exp(2 m  0.0864055) - 8 + exp(-2 r - 0.0864055))
(exp(2 1 » 0.0864055) + 8 + exp(~2 1 » 0.0864055))

35



Result:
~58.7006...

-58.7006...

From which:

2(((exp(2*Pi*(0.0864055))-8+(exp(-2*Pi*(0.0864055)))))) *
(((exp(2*Pi*(0.0864055))+8+(exp(-2*Pi*(0.0864055))))))+29-7

where 29 and 7 are Lucas numbers

Input interpretation:
-2 (exp(2 m ~ 0.0864055) - 8 + exp(—2 r » 0.0864055))
(exp(2 m ~ 0.0864055) + 8 + exp(~2 - 0.0864055)) + 29 — 7

Result:
139.4011...

139.4011... result practically equal to the rest mass of Pion meson 139.57 MeV

2(((exp(2*Pi*(0.0864055))-8-+(exp(-2*Pi*(0.0864055)))))) *
(((exp(2*Pi*(0.0864055))+8-+(exp(-2*Pi*(0.0864055))))))+7+3-golden ratio

where 7 and 3 are Lucas numbers

Input interpretation:
-2 (exp(2 m ~ 0.0864055) - 8 + exp(-2 - 0.0864055}))
(exp(2 m  0.0B64055) + 8 + exp(—2 7 » 0.0864055)) + 7 + 3 — ¢

#is the golden ratio

Result:
125.783...

125.783... result very near to the dilaton mass calculated as a type of Higgs boson:
125 GeV for T =0 and to the Higgs boson mass 125.18 GeV
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27*(((exp(2*P1*(0.0864055))-8+(exp(-2*P1*(0.0864055)))))) *
(((exp(2*P1*(0.0864055))+8+(exp(-2*Pi1*(0.0864055))))))+123+18+golden ratio”2

where 123 and 18 are Lucas numbers

Input interpretation:
-27 (exp(2 x » 0.0864055) - 8 + exp(-2 r » 0.0864055)
(exp(2 m » 0.0864055) + 8 + exp(—2  ~ 0.0864055)) + 123 + 18 + ¢°

#is the golden ratio

Result:
1728.533...

1728.533...

This result is very near to the mass of candidate glueball fy(1710) 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

We first consider the residue at » = r/2 modulo the lattice. This corresponds to w = ¢'/2, where w =
exp(27iz). From the product formula for G(z, 1), one finds that

n(r) = g/ T2 (1 — g").

O b LI S B Ve Gl el s
e 1= qu_!_g ”8(,{) -

(3.32)

for q=e”"=535.49165..., we obtain:
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535.49165"(1/24) product (1-535.49165%n), n=1 to 0.0864055

Input interpretation:
00864055

N 53549165 [ (1-535.49165")

n=1

Result:
1.20027

1.29927

And:
(((535.491657(1/24) product (1-535.49165"n), n=1 to 0.0864055)))"8

Input interpretation:
0.0864055 g

V53549165 || (1-535.49165")

n=1

Result:
8.12053
8.12053
From:
) g 1 .—1}’6 00 1 o n—1/2\8
e,y 2" g [y =" (3.32)
i (7)

(((1/(1-535.49165*(535.49165°(1/2))*-2)))) * 1/8.12053 * 535.49165°(-1/6) product
((1-535.49165"(n-0.5)))"8, n=1 to 0.0864055

Input interpretation:
1 00854055

535.49165'1-"'5J [] (1-535.49165" 0

n=1

1+ _ 53549165 [3.12053
v 535 49165 -

Result:
1.94618 % 10"

1.94618*10"
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From which, we have:

(((-(((1/(1-535.49165%(535.49165(1/2))*-2)))) * 1/8.12053 * 535.49165°(-1/6)
product ((1-535.49165%(n-0.5)))"8, n=1 to 0.0864055)))*1/3

Input interpretation:

1 ~, 0.0BB4055
535.49165°/%) [] (1-535.49165™°%)°

n=1

| T i [3.12053
V53549165 -

Result:
57951.

57951

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*57(1/4)*sqrt(n))
for n = 329, we obtain:
sqrt(golden ratio) * exp(Pi*sqrt(329/15)) / (2*57~(1/4)*sqrt(329)) + 377 + 34 + 8

where 377, 34 and 8 are Fibonacci numbers

Input:

iy IIE
— \‘I' 15
Vo x—— +377+34+8

.

2V5 V329

EXp

# iz the golden ratio

Exact result:

{ |
(N395 0 | 6
320

py— +419
2v5
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Decimal approximation:
57951.35737436966704999608902807251901007379198071732333042....

57951.357...
Property:
oV 329115 7 VIVI .
320
419 + ; is a transcendental number
2V5

Alternate forms:

—
1 [5+45 P\.' 329/15

\I sal [1+“,§} f\u' 329/15 &
658 :

—
2757020 + 534 \f 658(1+V5 ) V32915 7

6580

Series representations:

i
Ve exp[n\( 0

@ (-1 (-2) (329 -z "

= +377+344+8 = 419(]2 1 L 534
2v'5 V329 — k!
R T A I S
eXp|r v & i[_l} [_E}k{IS ZD} W&l [ z}k (@ -Z0) Zo /
k=0 k=
o (-1 (-7} (329 - z0)* g5*
10 k1 for not ([(zneR an | —
k=0 -
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15

Ve Exp[;r [ 320 ]

= +377+344+8 =
2v'5 +/320
k k.| 1
arg(329 - x) py & 17 (329 -x)" x {_E}k
4190 EXIJ[:'}T{ J]
2 k!
k=0
329
' argisd — x argl=— -x
53/4 Exp(rfr {MJ] exp frexp[zn {215 } V{;
T m
k(322 _aff k(-2 k e
o DF (22 oxf xF (-0) o c0F g -xf (- 2), ,f
k=0 k! o k! /
3 ko 1
arg(329 - x) y & (17 (329 -x) x {_E}k
].D Exp(lﬂ' J] r rix R -Elrl'.-l .| n
2 k!
k=0
ﬁexp[n E
; © +377+344+8 =
2V'5 V329
[ i ]—1,-'2 [arg(329-zg (2 m)] z-lln'z |argl329-zg 2 m) 4190 [ i ]1.1'2 larg(329-zp )2 m))
Zn 0 5
k_1 [ S
12 arg@2o-sgyizm) o D {‘zlk (329 - z0)" 3p
b k! =
k=0
53% exp N[iJl’lz [ 3520 fi27) z;f'zi“lm 22 x)fizm))
g

15
ke

o (-1) {_i}k{g —Zﬂ]k zﬂ_k ( 1 ]1..'2 largid—sg W2 )

z
k=0 0

w (-1f(-7) @-20 5"

1/2 |augid—zg (2 7] i
o z I3 /
k=0
[ w (-1 {—El }k (329 — zg)* zak ]
10
k=0 k)

n!is the factorial function

[y, i3 the Pochhammer symbol (rising factorial)
K iz the set of real numbers

argiz) is the complex argument

lx] 1% the floor function
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i 15 the imagimary unit

55+(((-(((1/(1-535.49165%(535.49165°(1/2))"-2)))) * 1/8.12053 * 535.49165"(-1/6)
product ((1-535.49165(n-0.5)))"8, n=1 to 0.0864055)))*1/5

where 55 is a Fibonacci number

Input interpretation:
1 0.0864055

i i [ 535.49155'1-"'5'} | _535.40165%°5)8
+§! 1. __ 53549165 |8.12053 H [ )
V535 49165 =
Result:
775.836

775.836 result practically equal to the rest mass of Neutral rho meson 775.49

8+10°3+(((-(((1/(1-535.49165%(535.49165°(1/2))"-2)))) * 1/8.12053 * 535.49165/(-
1/6) product ((1-535.49165"(n-0.5)))"8, n=1 to 0.0864055)))"1/5

where 8 is a Fibonacci number

Input interpretation:

8 +10% +
1 5 0.0864055 e
o n-0.
S 1. _ 53549165 [3-121353 535.49165 ] |] (1-535.49165"7)
\ V53549165 < n=1
Result:
1728.84
1728.84

This result is very near to the mass of candidate glueball fy(1710) 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
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55-+8+1073+(((-(((1/(1-535.49165%(535.491657(1/2))"-2))))*1/8.12053*
535.49165°(-1/6) product ((1-535.49165(n-0.5)))"8, n=1 to 0.0864055)))"1/5

where 55 and 8 are Fibonacci numbers

Input interpretation:

55+8+10° +
1 ik 0.086@55 s
(P [8_12%3 535.49165 " ] ,!l (1-535.49165"")
Y 53540165 <
Result:
1783.84

1783.84 result in the range of the hypothetical mass of Gluino (gluino = 1785.16
GeV).

(((-(((1/(1-535.49165*(535.491657(1/2))"-2)))) * 1/8.12053 * 535.491657(-1/6)
product ((1-535.49165"(n-0.5)))"8, n=1 to 0.0864055)))"1/4 - 123 + 11 - golden ratio

where 123 and 11 are Lucas numbers

Input interpretation:

1 ) D.DS§4055
al - [ 535.49155'1-"5J [ (1-535.49165"7%) -
1 +-_535.40165  |§,12053 g -
\ V535 40165 2 B
123 +11-4

# iz the golden ratio

Result:
3621.43

3621.43 result practically equal to the rest mass of double charmed Xi baryon
3621.40
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12[(((-(((1/(1-535.49165*(535.491657(1/2))*-2)))) * 1/8.12053 * 535.49165"(-1/6)
product ((1-535.49165"(n-0.5)))"8, n=1 to 0.0864055)))"1/4]+golden ratio

Input interpretation:

1 1 ., 0.0864055
535.49155'1-'5J [ (1-535.49165"0%)° +g

n=1

2 ‘{! ] 4 _ 53549165 [3.121:153
Y535 40165 <

# iz the golden ratio

Result:
1869.14

1869.14 result practically equal to the rest mass of D meson 1869.62

e 1 VIR (g )

3.34)
= qu™? n(r)® B3

(((1/(1-535.49165%(-535.491657(1/2))*-2)))) * 1/8.12053 * 535.49165°(-1/6) product
((1+535.49165°(n-0.5)))"8, n=1 to 0.0864055

Input interpretation:
1 1 0.0864055

535.49165° % || (1+535.49165" %)

n=1

]+__ 53540165 8.12053
(-v535.20165 |

Result:
~1.94618x 10"

-1.94618*10"

We have that:

231/2 1 16¢1 /3 T[S (1 + ¢*)8
w — w1 () '

Gz, (3.36)

o]
A_1
!

|
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-1/(sqrt535.49165- 1/(535.49165%(1/2))) * 1/8.12053 *(((16 * 535.49165%(1/3)
product ((1+535.49165%n))"8, n=1 to 0.0864055)))

Input interpretation:

! 3 cac 4g1R5 [10.0864055 .8
812053 [15 V535.49165 [IR57*4%° (1 + 535.49165")°

4/ 535.49165 - — L
Y 535.40165

Result:
-0.692716

-0.692716

Multiplying the two results, we obtain:

-0.692716*(((((((1/(1-535.49165%(-535.49165(1/2))"-2)))) * 1/8.12053 *
535.49165(-1/6) product ((1+535.49165"(n-0.5)))"8, n=1 to 0.0864055))))

Input interpretation:

-0.692716
1 6 00864055 i
) n-0.
. _smees 312053 535.49165 || (1+535.49165""")
(-v535 20165 | .z
Result:

1.34815% 10"

1.34815*10"

From which:

41n[-0.692716*((((((1/(1-535.49165%(-535.49165"(1/2))*-2)))) * 1/8.12053 *
535.49165"(-1/6) product ((1+535.49165(n-0.5)))"8, n=1 to 0.0864055))))]-5

where 5 is a Fibonacci number
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Input interpretation:

1 1

1.__ 53549165 812053
|-v'535.20165 |

4 log|-0.692716

00864055
53549165 % [ (1+535.49165" %)

n=1

-5

logix is the natural logarithm

Result:
125.14

125.14 result very near to the dilaton mass calculated as a type of Higgs boson: 125
GeV for T =0 and to the Higgs boson mass 125.18 GeV

4In[-0.692716*(((((((1/(1-535.49165*(-535.49165"(1/2))*-2)))) * 1/8.12053 *
535.49165”(-1/6) product ((1+535.49165"(n-0.5)))"8, n=1 to 0.0864055))))]+11-
2+1/golden ratio

where 11 and 2 are Lucas numbers

Input interpretation:

1 1
4 log|-0.692716
]+__ 53549165 §.12053
(-V's535.90165 |

0.0864055
L 1
53549165 % [ (1 +535.49155”'°-5]3” +11-2+ ;

n=1

log(x) is the natural logarithm

# iz the golden ratio

Result:
139,758

139.758 result practically equal to the rest mass of Pion meson 139.57 MeV
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We have also:

27%2In[-0.692716*(((((((1/(1-535.49165*(-535.491657(1/2))*-2)))) * 1/8.12053 *
535.49165"(-1/6) product ((1+535.49165"(n-0.5)))"8, n=1 to 0.0864055))))]-
29+1/golden ratio

where 29 i1s a Lucas number
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”.

Input interpretation:

1 1

|.__ 53540165 812053
(-v'535.90165 |

27 . 2 log|-0.692716

0.0864055
- 0.086: 1
535.49165°Y%  [] (1+ 535.49155‘“3-5}3“ -29 + p

n=1

logix is the natural logarithm

# iz the golden ratio

Result:
1728.5

1728.5

This result is very near to the mass of candidate glueball fy(1710) 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
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And:

((((27*2In[-0.692716* (((((((1/(1-535.49165*(-535.491657(1/2))*-2)))) * 1/8.12053 *
535.49165"(-1/6) product ((1+535.49165"(n-0.5)))"8, n=1 to 0.0864055))))]-
29+1/golden ratio))))*1/15

where 29 is a Lucas number

Input interpretation:

1

1+__ 53540165 812053
(-V'535.90185 |

535.49165 18

[2? 2 1ag[-u.592?15

0.0864055 1
|| (1+535.49165" "7 -29+; ~(1/15)

n=1

log(x) is the natural logarithm

# iz the golden ratio

Result:
1.64378

2
164378 = {(2) == = 1.644934 ...

Now, we have that:

1

- o 334
glt/12 H;:L:l ((1 — ¢" exp(47ik/N))(1 — ¢ exp(—4nik/N)) 58(7) ( )
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(((535.49165°(1/24) product (1-535.49165"n), n=1 to 0.0864055)))"6

Input interpretation:
i 0.0864055 &
V53549165 || (1-535.49165")

n=1

Result:
4 81048

4.81048 =n’(1)

1/((((535.49165"1/12 product ((1-535.49165"n exp((2*4Pi*i)/5))) ((1-535.49165"n
exp((-2*4Pi*i)/5))) 4.81048 , n=1 to 0.0864055))))

Input interpretation:
0.0864055

—_— 1
1!..-" N53549165 || [1-535.49165“ Exp[g @ 4[nmJ]

n=1
1
[1—535.49165“ exp[g (-2 4[:r:}}n 4.81048]
iizthe imaginary unit

Result:
0.502385

0.592385

[1/((((535.4916571/12 product ((1-535.49165"n exp((2*4Pi*i)/5))) ((1-535.49165"n
exp((-2*4Pi*i)/5))) 4.81048 , n=1 to 0.00864055))))]*1/1024

Input interpretation:
/ 0.00854055
;

¥ 535.49165 | | [1-535.49155““;:[% (2 4[mn]]

n=1

1
[1 ~535.49165" Exp[g 2 x4 m]] 4.8 1043]] ~(1/1024)

iizthe imaginary unit
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Result:
0.999489

0.999489 result very near to the value of the following Rogers-Ramanujan continued
fraction:

e_% e ™
\/g =1- e‘z”‘/g ~(0.9991104684
4 -p+1 1+—e‘3”ﬁ
143 405\/5_3 -1 e
e—47r«/§
1+
I+...

and to the dilaton value 0.989117352243 = ¢

1/8log base 0.999489 [1/((((535.49165"1/12 product ((1-535.49165"n
exp((2*4Pi*i)/5))) ((1-535.49165"n exp((-2*4Pi*i)/5))) 4.81048 , n=1 to
0.00864055))))]-¢

Input interpretation:
0.00864055

1 3 1
é ].Ognmgg[lflf [1;1' 535-49155 I l [1 - 535-49155“ Exp[g [2 4 [.?TI”J]

n=1

|
[1 _535.49165" Exp[g (-2 x4 [frz}]-n 4.31043]] L

logpixiis the base-b logarithm

iisthe imaginary unit

Result:
125.331

125.331 result very near to the dilaton mass calculated as a type of Higgs boson: 125
GeV for T =0 and to the Higgs boson mass 125.18 GeV
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1/8log base 0.999489 [1/((((535.49165"1/12 product ((1-535.49165"n
exp((2*4Pi*i)/5))) ((1-535.49165"n exp((-2*4Pi*i)/5))) 4.81048 , n=1 to

0.00864055))))]+11+1/golden ratio

where 11 is a Lucas number

Input interpretation:
0.00864055

1  ——— 1
= 1ag.1wsp[1ff [‘% 53549165 || [1 ~ 535.49165" Exp[g (2 4mm}]
n=1
i 1 1
[1 _535.49165 Exp[g (-2 4[fr1H-D 4.81048 ||+ 11+ -
logpixiis the base-b logarithm
iizthe imaginary unit
# iz the golden ratio
Result:
139.667

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

Now, we have that:

V 1 il
2= - , . . (3.22
BN (872a/T)P—1/2 4 sin?(2wk /N ) g1/ 12 I172 (1 — g™ exp(4wik/N)(1 — g™ exp(—4nik/N)) n°(7) (3.22)

1
o . TS 3.14
gt/ Il (1 — g™ exp(4mik/N)){1 — g™ exp(—4nik/N)) 7%(r) ( )

=0.592385

1/(4sin"2(4P1/5))
Input:
b

4sin? [4 é )
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Exact result:
1

%)

Decimal approximation:
0.723606797749978969640917366873127623544061835961152572427..

0.723606797....

Alternate forms:

Minimal polynomial:
5x° -5x+1

Alternative representations:

1 1
451112[£} 1
4
: r.‘sx:l: 15‘T'|
1 1

451112[2} 4::052[5 = 4"}
5 2

Series representations:
1 1

r 4.! | O | 2
4511‘12[?T —.Ikﬂ“]

3 [ZA.:J:D - (2
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1 1

2

4sin2[?} 16 [Lf:n (-1 J1+2k[‘%”

1 f‘[‘% i

. aidn
5) (s rls)

1/(8P1"2*0.9568666373*0.0864055)"3

Input interpretation:
1

(8 % » 0.9568666373 - 0.0864055)

Result:
0.00359462...

0.00359462...

Alternative representations:
1 1

(8 7% 0.956867  0.0864055) & (0.661428 (180 °)%)?

1 1
(8 22 0.956867 - 0.0864055°  (3.96857 £(2)°

1 1
(8 2 0.956867 - 0.0864055)°  (0.661428 cos'(-1)*)

Series representations:

1 0.000843707

(8 x* 0.956867 - 0.0864055)° [ oo (21K 6
k=0 1+2k]

1 0.0539973

(8 x° 0.956867 - 0.0864055)°

=
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1 3.45582

3 ]
(8x° 0.956867  0.0864055) o 2% (-6450K)
Lk_n Bk]

Integral representations:
1 0.0539973

(8% 0.956867  0.0864055) Mg at)’

1 0.000843707
(8% 0.956867  0.0864055) [J'D'l*fl-fz ._“T

1 0.0539973

(8 * 0.956867 - 0.0864055)’ [_Ev@i:t}f‘

(0.592385 * 0.723606797 * 0.00359462)

Input interpretation:
0.592385 - 0.723606797 - 0.00359462

Result:
0.00154084756727611025309

Repeating decimal:
0.0015408475672761102539000

0.0015408475672....

golden ratio/(0.592385 * 0.723606797 * 0.00359462) + 64 + golden ratio

Input interpretation:
@

0.592385 - 0.723606797 - 0.00359462

+ 64 + ¢

# iz the golden ratio
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Result:
1115.71...

1115.71... result practically equal to the rest mass of Lambda baryon 1115.683

Alternative representations:

] , 2 sin(54 =)

+64 +p=064+2sin54%)+ ————

0592385  0.723607  0.00359462 0.00154085
2 cos(2167)
2 +64+¢=64—2c0s(216%) - e
0.592385  0.723607  0.00359462 0.00154085
, 2 sinibbb =)
Ld + 04 +¢ =04 -2sin(bbb*) - ————
0.592385  0.723607  0.00350442 0.00154085

¢/(0.592385 * 0.723606797 * 0.00359462)-47+11
where 47 and 11 are Lucas numbers

Input interpretation:
: _47+11

0.592385 - 0.723606797 - 0.00359462

Result:
1728.15...

1728.15...

This result is very near to the mass of candidate glueball fy(1710) 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

Alternative representation:

£

0.592385 0.723607 0.00359462
EXp(Z)

0.592385 0.723607 0.00359462

-47 +11 =

~47 +11 for
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Series representations:
£

@ 9
_474+11=-36+648.993 5 —
0.592385  0.723607 - 0.00359462 i Z‘k!

k=0

£

0.502385 0.723607  0.00359462

1+k
1

_ ARl ey 324.49?“};“ :

k=0

543.993 EL\J:D =1+k4z

€ k!

-47+11=-36+
0.502385  0.723607  0.00350462 g

Pi/(0.592385 * 0.723606797 * 0.00359462)-256-55+1/golden ratio
where 55 is a Fibonacci number

Input interpretation:
T

1
-256-55+ -
0.592385 - 0.723606797 - 0.00359462 i

# iz the golden ratio

Result:
1728.49. ..

1728.49...

This result is very near to the mass of candidate glueball fy(1710) 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

Alternative representations:
T

0.592385  0.723607 0.00359462

1
-311+ + -
0.00154085 2 cos(2167)

-256-55+

B |~
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i

0.592385  0.723607 0.00359462
180+ 1
=311 +

0.00154085 = 2 cos(216°)

1
—256 -85+ - =
)

1 1
T e e T, [ B "
0.502385 0.723607 0.00359462 P 0.00154085 * 3 cos?)
3
Series representations:
1 1 LI
= 256 -55+ - = -311+ ~ +2595.97 '
0.502385 0.723607 0.00359462 & & S1+2k
T 1
R g
0.592385 0.723607 0.00359462 &
1 LI
_1608.99 + — +1297.99 %}
- p - 2‘ 21{}
k=1
T 1
T T s
0.592385 0.723607 0.00359462 &

1 @ 2% (-6 +50k)
311+ - +648.993 ) mcb i Wl ol

& i [BkJ
k

Integral representations:
T

0.592385 0.723607 0.00359462

1 w1
-311+ - +1297.09 J
@ 0 1+F

-256-55+

B |~

dt

T

0.592385 0.723607 0.00359462

1 -1
311+ —+2595.9?J V1-t? at
& 0

-256-55+

B |~

h

0.592385 0.723607 0.00359462

1 “sa SITL()
311+ -+ 129?.991
o 0 t

-256-55+

o
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1/5 *1/(0.592385 * 0.723606797 * 0.00359462) + 11 - golden ratio

where 11 is a Lucas number

1
5 0.592385 . 0.723606797 CI.CICI359452+

Input interpretation:
- 11 -¢

#is the golden ratio

Result:
139.181...

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

Alternative representations:

1 1
+11-¢=11+ — 2 sin(54 )
(0592385  0.723607  0.00359462)5 0.00154085 5

1
(0.592385  0.723607 0.00359462)5

T 1

5] " 0.00154085 5

+11-¢=11-2cos[

1 1
+11-¢=11+2cos216%+
(0.502385  0.723607  0.003504562,5 0.00154085 5

1/5 * 1/(0.592385 * 0.723606797 * 0.00359462) - Pi - golden ratio

Input interpretation:
1

5 0.502385 . 0.723606797 - 0.00359462

# iz the golden ratio

Result:
125.039...

125.039... result very near to the dilaton mass calculated as a type of Higgs boson:
125 GeV for T =0 and to the Higgs boson mass 125.18 GeV
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Alternative representations:
1 1

" 0.00154085 - 5

i

—¢-=—;r—2cc:s[—]

(0.592385  0.723607  0.00359452,5 L 5
1 1
—r—¢p=-r+2cos216°+
(0.592385  0.723607  0.00359462)5 0.00154085 5
1 m 1
e -1ar:|c-2cas[—]+
(0.592385 - 0.723607  0.00359462)5 5 0.00154085 5

Series representations:
1 & ey

¢ =129.799 —¢ -4
(0592385 0.723607  0.00359462)5  © ¢ E:jhzk

1
(0.592385 - 0.723607 - 0.00359462)5

(%)

1 o Z 2% (6 +50k)
(0592385 - 0.723607  0.00359462)5 =122 ¢ £ (Bk]

k

gl 131.?99—':;-22:
k=1

Integral representations:
1

(0.592385  0.723607 0.00359462)5

1
1+1t2

-n-¢=129.?99-¢-zj” it
(i

1 1
o 129.?99-¢-4J V12 at
(u}

(0.592385  0.723607 0.00359462)5

1
(0.592385 0.723607 0.00359462)5

@ SITE)
t

dt

s g ooy f
w0

1/4 * 1/(0.592385 * 0.723606797 * 0.00359462)-29+golden ratio

where 29 i1s a Lucas number

Input interpretation:
1

1
4 0592385 . 0.723606797 - 0.00359462

29 + ¢
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# iz the golden ratio

Result:
134.866...

134.866... result practically equal to the rest mass of Pion meson 134.9766

Alternative representations:
1

B T R e 1 A +2sini54 )
(0.502385  0.723607  0.00359462)4 0.00154085 4
1 1
-20+¢=-29-2cos(216) +
(0592385  0.723607  0.00359462)4 0.00154085 4
1 1 :
20+ =-20+ - 2 sin(bbib 7
(0.592385  0.723607  0.00359462)4 0.00154085 4

3/2*1/(0.592385 * 0.723606797 * 0.00359462)-34
where 34 is a Fibonacci number

Input interpretation:
3

1
= ~34
2 0.592385 - 0.723606797 - 0.00359462

Result:
030.4901958223420908074370253488557488074040013785005582041 ..

939.49019... result practically equal to the neutron mass in MeV

Now, from the previous equation

V 1 il

ZB ] — B 5] r .
BN (8r20/T) P72 45in?(2mk /N ) g1/ 12 T2 (1 — g™ exp(4wik/N)(1 — g™ exp(—4nik/N)) n°(7)

(3.22)

we have also, for V=1.9559391549
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1.9559391549/(8P172*0.9568666373*0.0864055)"3

Input interpretation:
1.9559391549

(8 7% -+ 0.9568666373 ~ 0.0864055)

Result:
0.00703085. ..

0.00703085...

Alternative representations:

1.95593915490000 1.95593915490000
(8 7% 0.956867 0.0864055)  (0.661428 (180 =%

1.95593915490000 1.95593915490000
(8 72 0.956867 - 0.0864055]°  (3.96857 ((2))°
1.95593915490000 1.95593915490000

(87 0.956867  0.0864055  (0.661428 cos ' (- 1)2f

Series representations:

1.95593915490000 0.00165024
(8 72 0.956867 - 0.0864055)° [w ik]ﬁ
k=0 142k
1.95593915490000 0.105615
(8 7% 0.956867 - 0.0864055)° T
3
[-1+Z.k=1 q]
Ui
1.95593915490000 6.75938
3~ &
(8 7* 0.956867 - 0.0864055) [L z*t_muk:l]
=00 3k
Ul
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Integral representations:

1.95593915490000 0.105615
(8 x* 0.956867 - 0.0864055)° (L at)°
1+#=
1.95593915490000 0.00165024

(8% 0.956867 - 0.0864055)° U;l T M]ﬁ'

1.95593915490000 0.105615

(8% 0.956867  0.0864055)° (=2 4r)®

1/ (((1.9559391549/(8Pi"2*0.9568666373*0.0864055)"3)))-3
where 3 is a Fibonacci number

Input interpretation:
1

-3

1.9559391542
(822 .0.9568666373-0.0864055)

Result:
139.230...

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

Alternative representations:

1 1
-3=-3+
1.05503915420000 1.95503915480000
(8720956867  0.0B54055)7 {0.661428 (180 %2 )3
1 1
-3=-3+
1.05503915420000 1.95503915490000
(8720956867  0.0864055)3 {3.96857 £i2))°
1 1
-3=-3+
1.05503915420000 1.05503915420000
(8720956867  0.0864055)3 (0661428 cos~ 1 -12 )3
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Series representations:

1 LA
1.95593915420000 -3 =-3+605.973 LL 142 k]
(8720956867  0.0864055)% -
&
1 = 2
1.9555381 5400000 e L 2k
(8720956867  0.0B64055)% k=1 [ 3 ]
5]
1 & 2% (-6 +50k)
1.95593215490000 ek DT Z‘ 3k
(872 0.956867 - 0.0864055)° k=0 [ i ]

Integral representations:

1

1.95593915420000
(872 0.956867 0.0864055)°

" 1 &
-3=-3+9.45332U fu]
b 1+t2

1.95503915490000
{8r2 0056867 - 0.0864055)3

1 1 [
-3:-3+505.9?3U 6 1 ey f:tJ
0

1

1.9559391 5490000
(8720956867  0.0B64055)°

-3= —3+9.45832[J

wsin(t)  y®
d E’J
o

Thence, we obtain:
(0.592385 * 0.723606797 * 0.00703085)

Input interpretation:
0.592385 - 0.723606797 - 0.00703085

Result:
0.00301380065719971506825

0.00301380065719971506825
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From which:
1/(0.592385 * 0.723606797 * 0.00703085)

Input interpretation:

0.592385 - 0.723606797 - 0.00703085

Result:
331.8060486815873212540190048201382812511441443306746388516...

331.80694868...

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 =125, we obtain:

sqrt(golden ratio) * exp(Pi*sqrt(125/15)) / (2*57~(1/4)*sqrt(125)) + golden ratio

# iz the golden ratio

Exact result:

15 :r].."lu"_E =
. Vb

10 5%+

e
+

Decimal approximation:
331.8975144032454894461212136088952958184224685185000611495...

331.8975144...

Property:

i5 :r]l."lu"_E o
e v

e e +¢ 15 a transcendental number
10 - 5%
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Alternate forms:l
[ID 534 ‘-"E A F#S:rilll."u' 3 ]\"E

10 x 534

% [1+\E]+ Aod % [5+£] f¢5n{.-""-f?
in [50+50JE+{E,||'2[1+\E] f"-‘”-‘.-“"ﬁ]

Series representations:

ﬁexp[;r 123 o [—l}k [—%}k[IEE—ZD}kZEE
+d = 1D¢L +
2V5 V125 k=0 5
. o 1F(=1) (2 -z 2k o (-1 (6 —20)° 5
53"4EKPF\({EZ [z}kfj } L [ }k!
k=0 k=0
o (-1 (-1} (125 - z)* z5¥
[1[} Z [ z}k 5 . ] for not ((zgeR and —o-
k=0

Ve ey s k k. ki 1
15 arg(l25 — x) f\ (=19 (125 —x)* x [_E}k
" +ih = ll:Iqbexp[;ﬂ : ” -
2v5 V125 n & _
. B [ |arg(® —x
ik exp[z T {a—rgwﬁ X}ﬂ exp|m explinr [E } ]\f_
i3
k
w (= 1]' [2? —x} x‘k [_El}k @ {— ]_]. (b — .'.'C [ }k
k=0 ket e k! f

[10 Exp(z . {

Tol

R and x

s (=11 (125 - x)F x7*

argi125 - x}”

2
X k=0

k1

[‘EIL]
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ﬁexp[n !E]

+ =
2V5 V125
[iJ_Hz larg{125-zg W2 m)] zal"lz e g(125-20 /(2 7)) 1D¢[ir2 [Aarg(125-zg W2 m)]
2 g
b 0 ROnr
1/2 |arg{125—zg (2 m)] — -1y [_Z}k (125 - z0) %o
ZU k! +
k=0 ’
) 1 y1/2 alg{‘ﬁ—ﬂj ]I-".-:Z T 1,-'2{1+ ELE{E—ZD '|I."I-:2 .IT:Ill
534 exp ’T[_J 22520, Jz.;. [ms2( 5 ~20)ft2m)
2p
k(_LlY {25 _; T % . .
hai (1) [_ 2 }k [ 3 ZD} %o ( 1 Jl_-Z[aLg-:dI—zD Wz zl,-'2 |a gld—zg W2 )]
7 0
o k‘ aty)
w (-1 (-1) -2t || (= D (-7) (125 -20) 55*
k! /|H X k!
k=0 k=0

n'is the factonal function

[ty i3 the Pochhammer symbol (rising factorial)

K is the set of real numbers

argiz) is the complex argument

x| iz the floor function

118

golden ratio/ (0.592385 * 0.723606797 * 0.00703085) + 11
where 11 is a Lucas number

Input interpretation:
&

11
0.592385 ~ 0.723606797 0.00703085

the imaginary unit

# iz the golden ratio

Result:
547.875...

547.875... result practically equal to the rest mass of Eta meson 547.853
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Alternative representations:

& - . 2 sin(54 %
0.502385  0.723607 - 0.00703085 B fa 0.0030138
i 1 2cos(2169
0.592385  0.723607 - 0.00703085 E N 0.0030138
& 2 sin(bbo =)

11=11- ————
0.592385 - 0.723607 0.00703085 0.0030138

Pi/ (0.592385 * 0.723606797 * 0.00703085) - 21 - golden ratio
where 21 is a Fibonacci number

Input interpretation:
i

e
0.592385 - 0.723606797 - 0.00703085 ¢

# iz the golden ratio

Result:

1019.78...

1019.78... result practically equal to the rest mass of Phi meson 1019.445

Alternative representations:

5 _21 ¢ =-21+2cos(216°) + ————
0.592385  0.723607 - 0.00703085 0.0030138
m Fi g m
_2l-¢= —21—2c05[—]+ o TR
0.592385 0.723607  0.00703085 5)7 0.0030138
n 180°
_21 ¢ =-21+2cos(216%) + ————
0.592385  0.723607 - 0.00703085 0.0030138
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Series representations:

[is]
I g T T = g2 11T 232"
k_

[—]_'|.
1+2k

T

0.592385 0.723607 0.00703085

i

0.592385 0.723607 0.00703085

~21 -¢=-684.614— ¢+ 663.614 2‘

: ]

T [ 6 +50k)
g =2 =d+ 331 EDTL co O it il
0.592385 - 0.723607 - 0.00703085 = [Bk]
k
Integral representations:
FiB
D G L ¢+553514J At
0.592385 - 0.723607 - 0.00703085 1+ tz
]
T -21_¢=-21-¢+132?.231 vi1-t2 at
0.502385  0.723607 0.00703085 0

g o SITE)

0.592385 0.723607 0.00703085

91 g 21 - g 663, 514[

5/(0.592385 * 0.723606797 * 0.00703085) + 76 -7
where 76 and 7 are Lucas numbers

Input interpretation:
2 +76 -7

0.502385 - 0.723606797 - 0.00703085

Result:
1728.034743407936606270095024100691406255720721653373194258. ..

1728.0347434....

This result is very near to the mass of candidate glueball fy(1710) meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
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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

4/(0.592385 * 0.723606797 * 0.00703085) + 55
where 55 is a Fibonacci number

Input interpretation:
4

55
0.592385 - 0.723606797 D.DD?D3D85+

Result:
1382.227794726349285016076019280553125004576577322698555406...

1382.227794... result practically equal to the rest mass of Sigma baryon 1382.8

Pi/(0.592385 * 0.723606797 * 0.00703085) + 199 - 11+ golden ratio
where 199 and 11 are Lucas numbers

Input interpretation:
I

109 11 +¢
0.592385 - 0.723606797 - 0.00703085 "

# iz the golden ratio

Result:
1232.02...

1232.02... result practically equal to the rest mass of Delta baryon 1232

Alternative representations:

i

+190-11 +¢p =188 -2 cos(216% )+ ————
0.592385  0.723607  0.00703085 0.0030138
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T

0.592385  0.723607  0.00703085

T

+199 - 11 +¢ = 188+2CDS[}5—T]+ m

180
- +199 - 11 +6 = 188 — 2 cos(216 %) + ————
0.592385  0.723607 - 0.00703085 0.0030138

Series representations:

(-1

1+2k

ha

0.592385  0.723607 0.00703085

+199 _11+6 =188+ ¢+ 132?232‘
k_

m

0.502385 0.723607  0.00703085

+199-11+¢ = -475.614 + ¢ + 663.614 }_‘

k J

ha

0.592385 D.?EBED? 0.00703085

2% —6+50k)
188 + ¢ + 331. sn:u?l M el
L
k=0
k

+199-11+¢=

Integral representations:

i

0.502385 0.723607 0.00703085

+199 - 11+¢_133+¢+553514J dt

1+¢2

Al
il +199—11+¢:188+¢:+132?.23] V12 at
(i

0.592385 0.723607 0.00703085

h

0.592385 0.723607 0.00703085

sin(t
+199-11+¢ = 188 + ¢ + 663. 514!‘” L at

(((P1/(0.592385 * 0.723606797 * 0.00703085) + 123)))
where 123 1s a Lucas number

Input interpretation:
al 123

0.592385 - 0.723606797 0.00703085
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Result:
1165.40. ..

1165.40... result very near to the following Ramanujan’s class invariant Q =
(6505/6101/5)3 =1164,2696

Alternative representations:

180°

T O F I L o kS

0.592385  0.723607  0.00703085 0.0030138
T ilog(-1)

R 1L ) b, o el B 8

0.592385  0.723607 - 0.00703085 0.0030138
T cos (-1}

PR oL PO i e

0.592385 - 0.723607 - 0.00703085 0.0030138

Series representations:

i g l‘?-:l'u [_ l}k
+123 =123 +1327.23 L
0.592385 0.723607 0.00703085 “1+2k
P m gE
+123 = -540.614 + 663.614 L
0.592385 - 0.723607 - 0.00703085 = [Ek J
k
m @ 9% (—6+50k)
+123 =123 +331.807 2‘ -
0.592385 - 0.723607 - 0.00703085 = [akJ
k
Integral representations:
T w1
+123 =123 + 553.514] dt
0.592385 - 0.723607 - 0.00703085 o 1+t2
A
i +123 = 123+132?.23] V12 at
0.592385 - 0.723607 - 0.00703085 0
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o Sill[“
t

T

0.592385  0.723607  0.00703085

+123 = 123 + 663.614 J
0

(((Pi / (0.592385 * 0723606797 * 0.00703085) + 123)))*1/14

Input interpretation:

T

|'
1# +123
0.592385 - 0.723606797 - 0.00703085

Result:
1.655890557313776720520014098754014866363054874833473603063...

1.655899557313.... 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...

(((Pi/(0.592385 *0.723606797 * 0.00703085) + 123)))*1/14 - (29+7+2)/10"3
where 29, 7 and 2 are Lucas numbers

Input interpretation:
m 2047 +2

T
14 1
\( 0.592385 - 0.723606797 - 0.00703085 g 10°

Result:
1.617800557313776720520014008754014866363054874833473603063...

1.6178995573.... result that is a very good approximation to the value of the golden
ratio 1,618033988749...

Alternative representations:

[ T 29+7+2
1;:{ +123 =
0.592385 0.723607 0.00703085 10°

| 180 ° 38
A e
0.0030138  10°
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T 29+7+2
14 123 - — =

0.592385 0.723607 0.00703085 N 10°
|

14’ L ilogi-1) _ E

"q 0.0030138 10

1</ T sa 2047 4+2

0502385 0.723607 0.00703085 N 10° -
|

14( 123 cos~1(-1) 38

+ _— —_ —
\ 0.0030138 10°

Series representations:

T 294742
14 s Ly 1 it Sl o
0.592385 (0.723607 0.00703085 103
LAY
—— 414/ 123 +1327.23
0 \ 1+2k
k=0
m 204742
14 o [ 1 R ot o
0.592385 - 0.723607 - 0.00703085 102
19 il
i ‘ ~540.614 +663.614 )"
EDD 14 [EkJ
1 k=1
k
T 20474+ 2
14 P [ b G it ot o
0.592385 0.723607 0.00703085 103
| e
19 sinik x
_md +14’ 123 + 331.807 x + 663.614 ) ! %
500 "1 k
k=1
Integral representations:
m 204742
14 T [ R e
0.592385 0.723607 0.00703085 103
f
19 ] 1
LI 123+|5|53.|514]‘m dt
500 0 1+t
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T 29+7+2

:
1;:{ +123 =
0.592385  0.723607 0.00703085 103
19 ' o N T
-—+14\/123+132?.23 f V1-t2 at
500 Jo
[ T 20+74+2
1;:/ ok L 1 B -
0.592385  0.723607 0.00703085 103

] Sj.l‘.l.[t]'
t

|
1 "
_ 19 11234 663.614 f
500\ ks

Now, we have that:

1

= (4.20)
sinh s /2T

1 _ . N | -
i exp(2rT) Z (—1) (tanh TN s/4AT — N tanh ?F.S'/'—lT)

sch
Fors=2,N=5,T = 0.0864055

1/4 exp(2*Pi*0.0864055) sum ((-1)*s (tanh ((5Pi*s)/(4*0.0864055)))-1/5
tanh((Pi*s)/(4*0.0864055)) * 1/((sinh(Pi*s)/(2*0.0864055)))), s = 1 to 233

Input interpretation:

1
3 expi2 m - 0.0864055)

LA [ Srs 1 s 1
L -1y tanh[—]— - tanh( ] ,
e 4. 0.0864055 5 4. 0.0864055 _snhiTs)
o 2:0.0864055
tanh(x is the hyperbolic tangent function
sinhix) is the hyperbolic sine function
Result:
-0.431594
-0.431594
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From which:

1/10727[(((-2/(((1/4 exp(2*Pi*0.0864055) sum ((-1)*s (tanh
((5Pi*s)/(4*0.0864055)))-1/5 tanh((Pi*s)/(4*0.0864055)) *
1/((sinh(Pi*s)/(2*0.0864055)))), s = 1 to 233))*1/3 + 5/10"3]

where 5 is a Fibonacci number

Input interpretation:

1 i1 e Sns
~[-12/| 5 exp@x < 0.0864055) 3 [—lftanh[—J_
1027 /|2 i 4 . 0.0864055
1 - 1 o 5
- tanh[ ] , i1/ 3+ —
5 4. 0.0864055/ _sinhirs) 103
2.0.08B4055

tanh(x is the hyperbolic tangent function

sinhix) is the hyperbolic sine function

Result:
1.67219x 1077

1.67219*107 result practically equal to the proton mass in kg

We have also:

d

1 1
Viz) — (tanh TNz /4— vt.anh ?RI:H)

_. 4.23
] J sinhmz/2 (%:23)

N=5, x=1/5

(tanh (5Pi/20)-1/5 tanh (Pi/20)) * 1/(sinh (Pi/10))

Input:

[tanh[E l]—ltﬂnh[l]} L .
2005 20 sinh[%}

tanh(x is the hyperbolic tangent function

ainhix) is the hyperbolic sine function
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Exact result:
[tanh[g] - é tanh[ % U csch{%]

cschix is the hyperbolic cosecant function

Decimal approximation:
1.955039154900132951224555504284020433882363208631026457577...

1.9559391549....

Property:

csch{l] [— : tanh[ l] - tanh&” is a transcendental number

Alternate forms:

- é [tanh[ %] -5 tanh[g]] csch[% ]
tanh[g] csch[ %] - é tanh{%] csch[%]
4[4 cash[l’—g}— 1}

5 [1 =2 cash[f—n} +2 cnsh[’é ”

coshix) is the hyperbolic cosine function

Alternative representations:

S 1 L 2z 1 2
tanh[— e tanh[— -1+ — - = [—l - .
21::j 5 zn} _ 14710 7)20 5 142 1)/ 20
sinh[i} i n::l::s[E + ‘i}
10 21
S 1 T 2 1 2
tanh[— e tanh[— -1+ — - = [—l - .
2':'" 3 ZD} _ l4e—10TY20 5 142 MY 20
. P o 1 -/ 10 /10
smh[— [T 1™
1|:|P 2 [ )
S 1 T 2 1 2
tanh[— b tanh[— -1+ — - - {—1 + .
2|:|j 5 21:1} _ l4e—10TY20 5 14e—i2 TH20
sinh[i} 1::05[5 = ‘i}
10 21
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Series representations:

tanh[% - % tanh[i} @ 768 (1 - 2 k)? csch[:—u}
sinh(Z ) :}:‘1[5-15%»15k2}[101-400k+4mk2}n
tanh[%}— %tﬂl‘lh[%} _
sinh[%}
4 [_2 Sl 1y U2 {14k [_5 N fz,-'5{1+.l;jm”[1 v25 1:1—010_112 ]
B T
tanh[%}— %tﬂl‘lh[%} _
sinh[%}
o 1+ =1/2(1+k)m 21501+ )m - (= 1]'k
-4 —2+k2=|‘j[—1} &£ ; : [—5+¢“ ; ; }k_Z m
=—

Integral representations:
T I
tanh[ﬁ } _1 tanh[i } 2 [EED SEChz[t}dt -5 J:-|4 SEChE[t]'IIt]
20/ 5 20!

sinh[%} o nj'n'lcnsh[’;—;}dt

5 1
tanh[z—; e tanh[i} J“‘I— 8 i(sech?(t) - 25 sech?(5 t))

- a0 _ It for ]
sinh[{—TDj

0 72 1400 s)4s

Vi fitr £ 000

—i a4y 32

From which:

((((tanh (5P1/20)-1/5 tanh (P1/20)) * 1/(sinh (P1/10)))))*11+123+golden ratio”2
where 123 is a Lucas number

Input:

[tﬂl‘lh[S %] - étanh[%]}

11
] +123 +¢°

sinh[l}

10
tanhix) is the hyperbolic tangent function
sinhix) is the hyperbolic sine function

# iz the golden ratio
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Exact result:
& +123 + [tanh[g] - é tanh[%nll csch“[%]

cschix is the hyperbolic cosecant function

Decimal approximation:
1728.526591678978524326466630150302026002712558017996618425 ..

1728.52659...

This result is very near to the mass of candidate glueball fy(1710) 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

Property:
11

123 + 41:2 + csch“[l] [— - tanh[ ful ] + tanh[E ]J 15 a transcendental number
0 0 4

Alternate forms:
é [249 4 w,"?] + [tanh[g] o é tanh[%]}ll csch“{%]

! g 7). (200 -S ) et

48828125
1 —2 1 11 .
123 + - [1 +45 ] + [tanh[fl - = tanh[ln csch“[l]
4 4/ & 20 10
Alternative representations:
tslnh[E - l'fanh[i} Lk
- LA SR U W b P s
sinh[ij
10 .
—l ;. _ —1 _1 ;.
123 +¢% + " 1 0m20 "5 [ ” 1+.-*-Em.-zn]

u:os[’l + ‘—Tj
2 10
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tanh[ }—ltanh[ } 11
8 0°1 4129+4% =
smh[E}
11
1e—2 1 [_1 —L
2 leg—10TY20 5 14e—i2 m)20
123 +¢7 + 1 [_f_n_.'llj +¢710)
= .

sinh[ﬁ}
-1+ 2

123 + ¢ + |-

ti.elnh[H —l'fstnh[i H
2”} 2 2”}] +123 +¢° =

S W K
l4e—10m)20 5

) ] 11
14e—i2 m)20

i cns[’l -z
2 10

Series representations:

smh[—}

123 + ¢ +csch11[ 1?;] Lz

tanh(27)- - —tanh[zn}]“

[tanh['-‘”}_ 2 tanh[zu}]“

smh[—n}

249 +y/5 — 4006 L

2,

)

193440 2

1234802

o

768 (1 - 2 k)? o
)

5-16k + 16 k*){101 - 400 k + 400 k*}x

1

- 11

tanh[s”}— Zta nh[m}

smh[ }

i o -1f (e
_+_
(1+100k?)x? 5

1

11

768 (1 — 2 k)? H
Es

(5-16k + 16 k?) {101 - 400 k + 400 k*

50 2 B0 il B

2

=1

768 (1 - 2 k)?

(5-16k+16k*) (101 - 400k +400k*|x
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((((tanh (5Pi/20)-1/5 tanh (Pi/20)) * 1/(sinh (Pi/10)))))"7+29+1/golden ratio
where 29 is a Lucas number
Input:

[tﬂl‘lh[S %] - étanh[%]]

tanhix) is the hyperbolic tangent function
sinhix) is the hyperbolic sine function

# iz the golden ratio

Exact result: ]
i +29 + (tanh[i] - é tanh[% ]] csch?[ %]

cachix) is the hyperbolic cosecant function

Decimal approximation:
139.1365082334322762072623701285966484343160032636900658669...

139.136508... result practically equal to the rest mass of Pion meson 139.57 MeV

Property:
1

7
204+ - + csch?[ i] {— - tanh[l] + tanh[ E]J is a transcendental number
10 5 20 4

Alternate forms:
é [5'?+ w,"'g] + [tanh[g] = é tanh[%]}

7

csch?[ %]

2
1+vV5

I inhi L1 47
y sinh| o) ) smh|4||
1 5 cosh| EJ_TIII | cosh| i )

sinh?{i j
10

29 +

+ [tanh[%] - é tanh[% ]]? csch?[ %]

29+ — +
i

coshix) is the hyperbolic cosine function
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Expanded form:

tanh”( Z | csch’( 2
} +29 - - [ED}CSC {m} +tanh’ [ ]csch?[ ]+
i 78125 4 10
7 tanh® Z ) tanh(Z | csch”( |
- [2':'} - LJCSC [IDJ - EIr'fanh[ ]ranhﬁ[ ]csch?[ = }
S[JT]i‘I:_t)ﬁEiZ[T- hT[ }5 20 4 10
21 tanh’| = | tanh”(|= | csch’
il T 4} 1':' <% tar.lhz[ ]tanhs[ ]csch [ . ]+
2 ;1'3125 ;1'25 20 4 10 .
4 3 7 4
Etanh [ED]tanh [4]csch [ID}_ o tanh [ED]tanh [4Jcsch [ﬁ]
Alternative representations:
tanh{%}— étanh[i} : t90. 1 _
sinh[ﬁ} ¢
il m _-_; [_l N 1+,.—<§n1-‘2|:| } '
204 — + :
¢ u_"ns[;— 3 ﬁ}
tanh{ D}— —tanh[m} : 29+E _
smh[l } ¢
il 1+!.—-:1:I2:l:r1-'2EI _'; [_l N 1+,.—-:§n1-'zu] '
204 — + ! - -
1 [_f—n_- 10 + 6" 1EI]_
2
tanh[%}— étanh[i} i 904 1 _
sinh[%} ¢
. 1 ek lﬂ,—-:l?:l:rl-'ED I8 _; [_1 o lﬂ,—f.im.-'iﬂ ] '
O+ —+|- ,
L i cas[;— = ﬁ}
Series representations:
tanh[%}— é ranh[i }]? t90s 1 _
sinh[i}
1 ] 768 (1 - 2 k)? i
- h
Ea AR [ ][}‘ (5-16k+16k%) (101 - 400k + 400 k*|x
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S 1 T 447
tanh[E}— Eranh[ﬁr] +29+E 0. E .
& @

sinh[ - j

10

10 1 & 100-1F V(& 768 (1 — 2 k)? F
_+_’T24 P 2.. E 2
5 Z(1+100k%)x* ) |5 (5-16k+16k%)(101-400k +400k*)x

3m 1 ]
il v i 1 T
sinh[i} ¢
10 y
1 = i 1 o P
29+~ -128 [1 ~2 3 1 eI, = [-1 £33 (-1 Y
L k=0 k=0

S‘J sk
'lq—'l' ] :r-li .
[4<=1

((((tanh (5P1/20)-1/5 tanh (Pi/20)) * 1/(sinh (Pi/10)))))"7+11+Pi+golden ratio
where 11 is a Lucas number

Input:

7
T 1 T 1
[tanh[S ﬁ] - E_;. tanh[ﬁn sinh[%}] +11l+m+a

tanhix) is the hyperbolic tangent function
ainhix) is the hyperbolic sine function

# iz the golden ratio

Exact result:
¢+11+m+ [tanh[g] - é tanh[ %H? csch?[%}

cschix is the hyperbolic cosecant function

Decimal approximation:
125.2781008870220694457250135118761513185131726630651716879. ..

125.2781008... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV
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Alternate forms:

~ (2345 ) o+ [ranh(Z) - 2 tanh( 2 ) esch’( )

5 10
11+ % [1 + \E] +}T+(tal‘lh[2] - é ranh{%”? csch?{%}
(_ sinhf,, ) sinh|}) ]?
Scoshl ) coshiT)
1l +g+m+ s i

sinh?[;—TD}

Alternative representations:
tanh[%}— étanh[i} i
sinh[i}

10

-1+ 2 ~3l-1+ 2 :
~10 )20 5 —2m)20
11 PR 1+ 1+¢

+1l+m+gh =

i |::|::s[Jl + ‘i}
27 10

tanh[%}— étanh[i} i

+1l+m+gh =

sinh[ﬁ}

-1+ 2 —l[—l+ 2 ]?
L+e—10TY20 " 5 L+e—2TH20
11 +g+m+ . :
% [_P—:r,- 10, 0 1III'|_

tanh{%}— é 'fstnh[i

} 7
2 +1l+r+d =
sinh[i}
10 .
2 1 2
=k Lee—10TY20 5 {_1 o 1+F_-;zm_.-zn]
11 +d+m+|- _
1c05[’1 = ‘—”}
210

83
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s the hyperbolic cosine function



Series representations:
tanh[ﬂ}— l1:5l1‘11'1[1} i
20 5 20
+1l+m+d=
sinh[i}
10 i
o 768 (1 - 2 k) -
11+¢+n+csch?[l] '
10/ |~ (5-16k + 16 k) (101 - 400 k + 400 k*)

tanh[%)' -_%mnh[%}]z 1l+x+¢=

sinh[%}

a 7 k 7
- ; | | - < -1
11+¢+7+16384(2+ 3 (-1)f & M2 (5 4 21T - 2
i m+100k* r

tanh{%}— étanh[zi}

7
o ] +1l+m+a=
sinh[ﬁ}

1 5 768 (1 - 2 k? i
~[23+45 +27-256|3" }
2 (5-16k +16k*) (101 - 400 k +400 k?)x

=1

o 7
=1
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