On some Ramanujan functions applied to various sectors of String Theory and
Particle Physics: new possible mathematical connections II.
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Abstract

In this research thesis, we have analyzed and deepened various Ramanujan functions
applied to some sectors of String Theory and Particle Physics. We have therefore
described further new possible mathematical connections.
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[ have not trodden through a conventional
university course, but 1'am striking out a_new
path for myself."' have made a specigl&

investigation of divergent series.in
general and the results 1 get are
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as ‘startling.” — Srinivasa Ramanujan
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For 0 < ~ < 1 there are actually two classes of such solutions, which deseribe respectively a scalar
that emerges from the initial singularity while elimbing or descending the potential. To begin
with, the clémbing solutions for the r—derivatives of ¢ and A are

1 i == 1 = 7
p = = Y otk (i VI—197) — il Y (5 v1—77%)] ;
2 1 4o 2 1 =% 2
" ]_ 1 — 1 -~
A = 3[ T J coth(% \/1—79) + 1+ rtanh(% \fl—‘yg)] ,  (2.12)
P -‘J.' — '-.T.

and the reader should appreciate that these expressions do not invelve any initial-value constants
other than the Big-Bang time., here set for convenience at 7 = 0. On the other hand, the

corresponding fields read
1 1
¢ = o + — logsinh (I V31— 72) — —— logcosh (1 1 = *yg) _,
1+ 2 11—~ 2

A = ! log sinh (g 1. = 72) + % log cosh (g V1 — 72) : (2.13)
“ _ﬁ|r o

1—1""]-'

and do involve an important integration constant, wg. This determines the value of © at a reference
“parametric time” T > 0 or, what is more interesting for us, bounds from above the largest value
that it can attain during the cosmological evolution. Strictly speaking, A would also involve an
additive constant, but one can set it to zero up to a rescaling of the spatial coordinates. On the
other hand, ¢ has interesting effects on the dynamics that become particularly pronounced in

the two—exponential potentials

Vip) = Vo(e?? + e279) . (2.14)

From the following Ramanujan mock theta function:

MOCK THETA ORDER 6

(https://en.wikipedia.org/wiki/Mock modular form#Order 6)

qli_'rt+l][?1-é-2]|,-"‘2{ q: q}”
n=i) {l;l'., '5"2 }'i'?e-+1

olq) =

That is:
(A053271 sequence OEIS)

Sum_{n>=0} q(n+1)(n+2)12) (1+q)(1+q"2)...(1+q n)/((1-q)(1-q*3)...(1-
q"(2n+1)))

We have that:
sum q*((n+1)(n+2)/2) (1+q)(1+q"2)(1+q" "))/ ((1-q)(1-q"3)(1-q*(2n+1))),n =0 to k
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J.;_1 1"'2':”*1”’“2’[1+q1[1+q2][l+q”}

q
Z‘ [l_q}[l_q3][l_q211+l]

k.‘ 1,-'2-:Jz+1]-:11+2,1[1+q}[1+q2][l+q.l:|}

q
“Z:AD [l—q]‘[l—qg][l—q2”+1]

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

(((0.57((2+1)(2+2)/2) (140.5)(14+0.5°2)(1+0.5°2)/(((1-0.5)(1-0.5*3)(1-
0.5°(2%2+1)))

(.5R41PEHN2 (] 4 0.5) (1 4 0.5%) (1 +0.5%)
(1-0.5)(1-0.5%)(1 -0.523)

0.086405529953917050691244239631336405529953917050691244239...
0.0864055...

14H(((0.5MN((2+1)(2+2)/2) (1+0.5)(1+0.5/2)(1+0.5°2))/(((1-0.5)(1-0.5*3)(1-
0.57(2%2+1)))

Input:
0512+ 124242 (1 4 0.5) (1 + 0.5%) (1 + 0.57)

(1-0.5)(1 -0.5%)(1 - 0.5%"3*1)

1+

1.086405529953917050691244239631336405529953917050691244239...
1.0864055...

From the formula (b), for y = 0.0864055, we obtain:

1/2(((((1-0.0864055)/(1+0.0864055))" 1/2*tanh(1/2*sqrt(1-0.0864055°2))-
((1+0.0864055)/(1-0.0864055))* 1 /2*coth(1/2*sqrt(1-0.0864055"2)))))

Input interpretation:



I
1] | 1-0.0864055

1
ot tanh[— vV 1-0.08640552 J-
2|\ 1+0.0864055 2

{ 1 +0.0864055

1
| —— cath(— v 1-0.0864055° ]
\ 1-0.0864055 2

Result:
-0.9724368...

-0.9724368...

Alternative representations:

f
1| | 1-0.0864055

2 "ql 1+ 0.0864055

tan

v 1-0.08640552 ]
2

I
f 1 +0.0864055 h N'f 1 - 0.0864055*
C
\ 1-0.0864055 2

1| [0.913595 2
2 1.08641 ] 4 ¢V 1-0.08640557
—_—
I| 1.08641 2
Y 0913595 [ Vioosewss?

f
1| | 1-0.0864055 \J" 1 - 0.0864055°
= ————————— tan -
2 "ql 1+ 0.0864055 2

I
f 1 +0.0864055 h[\'f 1 - 0.0864055* ]
o

Cotl
\ 1-0.0864055 2
y 1 [0.913595
— | Cgt(f 4+ — ‘JII 1- DDEEI‘]-DSSE J —
g 273 1.08641
M —
I| 1.08641 2
Y 0913595 [ Vioosewss?

tanh(x is the hyperbolic tangent function

cothix) is the hyperbolic cotangent function



I
1| | 1-0.0864055 i \'f 1 - 0.0864055°
= ————————— tan -
2 "ql 1+ 0.0864055 2

I
f 1 +0.0864055 h[\" 1 - 0.0864055° ]
o

i
\ 1-0.0864055 2
—_—
1 L 7) | Loseal
- 1c0t(——1 1 - 0.0864055 J — .
2 2 \ 0.913595

| 0.913595 2
-1+
1.08641

1 H,—‘-." 1-0.08640552

Series representations:

|
[ 1-0.0864055 \'II 1 - 0.0864055%

————————— tan -
"ql 1+ 0.0864055 2

B |

I
( 1+ 0.0864055 h[\'ll 1 - 0.0864055% ]

|8
\ 1-0.0864055 2
L
0.0867299 + 5 (1.09048 - 0.917024 (- 1)) ¢** forq — 1.64564
k=1

Ba |

f

[ 1-0.0864055 ’«u" 1 - 0.0864055%
———————— tan

"ql 1+ 0.0864055 2

I

’ 1 +0.0864055 i \K 1 - 0.0864055°
———— co

\ 1-0.0864055 2

= - 1.83405 v 0.992534 s
0.545242 + > |1.09048¢°" + ~ | for g = 1.64564
Yo (1-2ky* 22 +v0.992534

Ba |

f

[ 1-0.0864055 i ‘u" 1 - 0.0864055%
——————— tan

"ql 1+ 0.0864055 2

|

( 1 + 0.0864055 ¢ \'II 1 - 0.08640557
— o

\ 1-0.0864055 2

1.00048 &, 2.18097+/0.992534
B i I ¥, [-0.91?024[- 1t 27N 099 -
v0.992534 [T 4k* n* +v0.992534

for g = 1.64564



Integral representation:

= ————————— tan
2 ‘Iql 1 +0.0864055

I
1 [ [ 1-0.0864055
2

v 1-0.08640552 ]

| T
[ 1+0.0864055 h['u" 1 - 0.0864055% ]
C

‘ql 1-0.0864055 2
‘:"W—'}\EE& l | ——
Ln 2 [cschz[t} [D.545242 im—0.545242 4/ 0.992534 ] -
o= im—v0.992534

(=]

(fr—-21)v0.992534
2ix—2+0.902534

0.458512 sechz[ ]q 0.992534 ]iu

~1+exp(((-1/2(((((1-0.0864055)/(1+0.0864055))1 /2 *tanh( 1/2*sqrt(1-0.0864055"2))-
((1+0.0864055)/(1-0.0864055))1/2*coth(1/2*sqrt(1-0.0864055"2))))))))

Input interpretation:

I
1 1-0.0864055 1
~1 +exp|- || ———————— tanh[— v 1-0.0864055 ]-
2 ‘Iq 1+ 0.0864055 2
f
[ 1+0.0864055 1
[ ccth[— vV 1-0.08640557 ]
"q 1 -0.0864055 2
tanh(x is the hyperbolic tangent function
cothix) is the hyperbolic cotangent function
Result:
1.644380...

2
1.644380.... = ((2) = = 1.644934 ...

Alternative representations:



I
1] | 1-0.0864055
-1 +exp|=

I
’ 1+ 0.0864055

———————— tan
2 "ql 1+ 0.0864055

rwf 1 - 0.0864055°

2

(\ 1-0.08640552

——— of -1y =
‘q 1 -0.0864055 2
1| [0.913595 2 ]
—l+exp|= |- ———— |-1+ +
2 1.08641 1 4 oV 1-0.08640552
 —
I| 1.08641 2
\ 0.913595 e ‘,\" 1-0.02640552
f ¢ 2
1| | 1-0.0864055 \'II 1 -0.0864055
-l+exp|=-|,| —————— tan -
2 "q 1+ 0.0864055 2
| I
’ 1 +0.0864055 ; Ir"u'I 1 - 0.0864055° 1
e -1 =
‘q 1 - 0.0864055 2
1 1 0.913505
G, — ) b cur[f + iV 1-0.08640557 N—
2 2 2 1.08641
—
I| 1.08641 " 2
\ 0.913595 _1 4 ¢V 1-0.0864055
f ¢ 2
1| | 1-0.0864055 \'II 1 -0.0864055
-l+exp|=|,| ———=—— tan -
2 "q 1+ 0.0864055 2
| I
’ 1 +0.0864055 ; r"u'l 1 - 0.0864055° 1
e -1|=
‘q 1 -0.0864055 2
——
1 1 N'II 5 1.08641
-1 +exp|=|-i cnt{— — iy 1-0.0864055 J — |-
2 2 \ 0.913595

0.913595

1.08641

Series representations:

2 ]
- 2
1l+e W 1-0.0864055



-1 +exp|-
E 2

I
1| | 1-0.0864055 . \'II 1 - 0.0864055°
2 "ql 1+ 0.0864055

1+ 0.0864055 \{ 1 - 0.0864055*
——————  coth -1
1 - 0.0864055 2

o
= exp[-a.usﬁ?299 + 3’ (~1.09048 + 0.917024 [—1}"}q2"‘] for
k=1

1.64564

-1 +exp|-
k 2

I
1] [ 1-0.0864055 b \'II 1 - 0.0864055°
2 "ql 1 +0.0864055

1+ 0.0864055
P e 1
1 - 0.0864055

V1 -0.08640552 ] ,
[_
2

-1+exp

g - 1.83405 v 0.992534
~0.545242 + 3" |-1.09048 ¢ " - -
Ieq (1-2ky »* +V 0.992534

for g = 1.64564

[
1| | 1-0.0864055 \'II 1 -0.0864055°
-l+exp|=|.| ————— tanh -
2|\ 1+0.0864055 2

1 +0.0864055 . N"I 1 - 0.08640557 1
1-0.0864055 2

1.09048
0.458512 + —— +

v 0.992534
2.18097 v 0.992534 ]] s e

-1 +exp

Lol

z[a.glmzm—lf‘ g%k +
k=1

4k% % +v0.992534 *

Integral representation:
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| r
1| | 1-0.0864055 v 1-0.0864055°
-l+exp|=|,| ———=—— tan
2|\ 1+0.0864055 2

| T
[ 1+0.0864055 v 1-0.0864055°
| —————— coth (-1){=-1+exp
‘Iq 1 - 0.0864055 2
. JDoo7533 1

[ 2 csch?(t)(-0.545242 i m + 0.545242  0.992534 | +
i ir—0.992534

(ir—-21+0.992534
2im—-2+v0.992534

0.458512 sechz[ ]q 0.992534 ]dt

26*1/1073-1+exp(((-1/2(((((1-0.0864055)/(1+0.0864055)) 1/2*tanh(1/2*sqrt(1 -
0.0864055°2))-((1+0.0864055)/(1-0.0864055))1/2*coth(1/2*sqrt(1-
0.0864055"2)))))))

where 26 is the number of spacetime dimensions in bosonic string theory.

Input interpretation:

I
[ 1-0.0864055
‘ql 1+ 0.0864055

1

1 T
= tanh[5 v 1-0.0864055> ] &

I
[ 1+0.0864055

1
[er e ccth[— v 1-0.08640557 J
\ 1-0.0864055 2

tanh(x is the hyperbolic tangent function

cothix) is the hyperbolic cotangent function

Result:
1.61838046602472400461808160825193216984732480662 1048284367

1.618380466.... result that is a very good approximation to the value of the golden
ratio 1,618033988749...

Alternative representations:
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-— - 1+exp| -
p 2

I

26 1| | 1-0.0864055 i \'II 1 -0.0864055°
————————— tan -

10° 2 ‘Iql 1+ 0.0864055

| I
’ 1+ 0.0B64055 *u'l 1 - 0.0864055°
coth -1y

‘q 1 - 0.0864055 2
1| [0.913505 2 ]
“l+exp|= |-y ——— |-1+ -
2 1.08641 1 4 oV 1-0.08640552
 —
I| 1.08641 2 26
V0913595 [T s )| 10°
| 2
26 1] [1-0.0864055 \'II 1-0.0864055
-—— -1l+exp|=-|.| ————— tan -
10° 2 "q 1+ 0.0864055 2

| I
’ 1 + 0.0864055 h["u" 1 - 0.0864055% ] 1

L T T
\ 1-0.0864055 o 2
1 1 0.913595
G, — ) b cur[f + iV 1-0.08640557 N—
2 2 2 1.08641
—
I| 1.08641 2 26
-+ —_——
\ 0.913595 1. V1008640552 10°
| 2
26 1| |1-0.0864055 v 1-0.0864055
-—— -1l+exp|=-|.| ————— tan -
10° 2 |\ 1+0.0864055 2

| T
’ 1+ 0.0864055 ; ["u‘I 1 - 0.0864055% ] 1

‘q 1 - 0.0864055 0 2
—_—
1 1 N'II = ’ 1.08641
-1 +exp|=|-i cnt{— — iV 1-0.0864055 J — |-
2 2 \ 0.913595

0.913595
1.08641

2 26
i)y e
1 ‘,—'-." 1-0.08640552 107

Series representations:

12



-— - 1+exp| -
p 2

26 1 / 1 - 0.0864055 ; \'II 1 - 0.0864055°
——————— tan -
10° 2 [\ 1+0.0864055

1 + 0.0864055 \ 1 - 0.08640552
e o Cﬂth [—1
1 - 0.0864055 2
e 0.0867299 3 1.09048 + 0.917024 (- 1)* | g%* | |
_EDD+Exp— 5 +kz_‘1{— . + L. {— ]-}q fol
| [} _|

———1+e =
s 2

1 1 0.0864055 \'II 1 - 0.08640557
tan -
2 "q 1+0.0864055

1 +0.0864055 \K 1 - 0.0864055°
coth -1
1-0. CIEI54D55 2

513
-—— +exp|-0.545242 +
500 =

S 1.83405 v/ 0.992534
~1.09048 g2 -

(1-2ky? 2 +v0.992534 -

1

26 1 / 1 - 0.0864055 \"I 1 - 0.0864055°
-— -1+ exp = —————— fan -
10° 2|\ 1+0.0864055 2
1 +0.0864055 . N"I 1 - 0.0864055% i
——— o -1 =
1-0.0864055 2
513 1.09048
——— +exp|0.458512 + —— +
500 v 0.992534

fia)
)_“[0.91?1324[—1#‘ g%k +
k=1

2.18097 v 0.992534 ]] s e
4k?x? +¥0992534%)]

Integral representation:

26 1 ‘ 1 — 0.0864055 \ 1 - 0.08640552
-— -1+ Exp = —————————— tan -
10 2 [\ 1+0.0864055 2
( 1+ 0.0864055 Vv 1-0.08640552 513
———— «cot -1y|=-——+exp
\ 1-0.0864055 2 500
LN 902534
1
Jx 2 [cschz[t} [-0.545242 im+0.545242 v 0.992534 ] 4
L ir-+0.992534

fr—2tv0.992534
2im-2+0.992534

0.458512 sechz[ ]«j 0.992534 |4t
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(973-1)*exp(((-1/2(((((1-0.0864055)/(1+0.0864055))"1/2*tanh(1/2*sqrt(1-
0.0864055"2))-((1+0.0864055)/(1-0.0864055))"1/2*coth(1/2*sqrt(1-
0.08640552))))))))-144-55+golden ratio”2

where 9° — 1 is a Ramanujan cube, while 144 and 5 are Fibonacci numbers

Input interpretation:

I
1| | 1-0.0864055

1 T
3 2
-1 -= e h[— Yy 1-0.0864055 J—
7 ]exp[ 2 [‘ql 1 +0.0864055 = 2

[
[ 1+0.0864055

1 [}
| ———— = cnth[— v 1-0.0864055> ] _144 =55+ ¢°
\ 1-0.0864055 2

tanh(x is the hyperbolic tangent function

cothix) is the hyperbolic cotangent function

#is the golden ratio

Result:
1728.727...

1728.727...

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:

|
3 1| |1-0.0864055 \'II 1 - 0.08640557
(97 —1)exp| = |,| ——=—=>—— tan -
' 2 ‘q 1+ 0.0864055 2
I T
| 1+0.0864055 v 1-0.08640552 :
Fofecns D50 ot (-1)|- 144 -55 + ¢* =
‘q 1-0.0864055 2
1| [0.913595 2
=199 +exp| - |- -1+ +
2 1.08641 1 + -V 1-008640557

—
| 1.08641 2 e
| 0.913595 || [ R}

Y 0. _1 4 ¢V 1-0.08640557

14



|

9% 1)exp| 1| | 1200864055
P EX s T
P2 |\ 1+0.0864055

/ 1+ 0.0864055

[\" 1 - 0.0864055°
fan 2

[\f 1 - 0.0864055°

|

(—1)|- 144 —55 + ¢° =

R T TR T
\ 1-0.0864055 2
1 1 0.013505
199 + exp| = |- cur[f + = iV 1-0.0864055 N—
2 2732 1.08641
i =
| 108641 2 .
(-1+97) +¢
\ 0.913595 +P~.." 1-0.08 640557

|
1 | 1 -0.0864055
(97 - l}exp —

"q 1 +0.0864055

/ 1+ 0.0864055

ST ] 1
\ 1-0.0864055

[\" 1 - 0.0864055°
fan 2

[\f 1 - 0.0864055°
2

1 1
-199 + exp = —i cot(— = n"l 1 - 0.0864055" J

\/ 0.913595
1.08641

Series representations:

2

-y 1 2
te W 1-0.0864055

I
1 | 1 - 0.0864055
‘q 1 +0.0864055

[9 -1) exp—

fan

[wf 1 - 0.08640552 ]

(—1)|- 144 —55 + ¢° =

—
| 1.08641
\ 0.913595

] [—1+';3_]+4,'|:«"2

| 1+0. D854D55
"q 1-0.0864055

(-1)

[wf 1-0. D854D552 ]

~199 +4° + 728 Exp[ 0.0867299 + L ~1.09048 + 0.917024 (- 1) }qz"‘]

for a | 55 fel

15
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I
1 ‘ 1 - 0.0864055 [\'II 1 - 0.0864055% ] [ 1+0.0864055
tan

9* —1)exp|= |.| ——— )
(9= 1) exp| 5 \ 1+0.0864055 2 \ 1-0.0864055

v’ 1 - 0.0864055°
2

coth ] (-1)|-144 -55 + ¢° =199 +¢° +

1.83405 v 0.092534 ]
(1-2kp % +10.992534 °

[+
728 Exp[—D.545242 £y [—1.09048 g2k -
k=1
for g = 1.64564

0 1)expl /1—0.[)8!54[)55 [ ¥'1-0.0864055"
e (= ] ———————— T[an =
'*P12 [\ 1+0.0864055 2

I
( 1+ 0.0864055 [N'II 1 - 0.0864055% ] 1)

e R L
\ 1-0.0864055 2
" " 1.09048
144 -55 +¢” = ~199 + ¢” + 728 exp|0.458512 + ————— +
Vv0.992534

ora | '|-'\-'-'|-;\-

o [ . or  2.18097v0.992534 ]

>710.917024 (- 1)" ¢** + :
k=1 4k*r* +4 0.992534

Integral representation:

0 1expl {1—D.DS&4D55t v 1-0.08640552
it EXp| = ————————— [an
P13 [\ 1+0.0864055 2

(—1|-

1+ 0.0864055 o ’J 1 - 0.0864055*
——— o
1-0.0864055 2

144 — 55 + ¢2 = ~199 + ¢° + 728 exp I_T 2
: im—v 0992534

2

[cschz[t} [-u:n.545242 im+ 0545242+ 0.992534 ] +

_2+)V0.002534
0.458512 sechz[[” Sl ]4 0.992534 ].-,n
2im-2+0,992534
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(973-1)*exp(((-1/2(((((1-0.0864055)/(1+0.0864055))"1/2*tanh(1/2*sqrt(1-
0.0864055"2))-((1+0.0864055)/(1-0.0864055))"1/2*coth(1/2*sqrt(1-
0.0864055%2))))))))-144+golden ratio

Input interpretation:

I
g% _1) 1] | 1-0.0864055
[ MR ‘ql 1 +0.0864055

1 T
; tanh[5 v 1 - 0.08640552 J-

|
| 1+0.0864055 1
[ cmh[— v 1-0.08640552 ] ~144 + ¢
\ 1-0.0864055 2

tanhix is the hyperbolic tangent function
cothix) is the hyperbolic cotangent function

# iz the golden ratio

Result:
1782.727...

1782.727.... result in the range of the hypothetical mass of Gluino (gluino = 1785.16
GeV).

Alternative representations:

f
X 1| | 1-0.0864055 V 1-0.08640557
(9" —1)exp| = |,| ———=—-== tan -
"2 |\ 1+0.0864055 7
| I
[ 1+ 0.0864055 "u'l 1 - 0.0864055°
| ————————— coth -1y -144 + o =
‘q 1-0.0864055 2
1| [0.913595 2
—144 + ¢+ exp| - |- - -
2 1.08641 1 4+ o~V 1-008640557

L -
[ 1.08641 2 3
| 1 + —————— [— 1 + g ]

\ 0.913595 14 ¢V 1-008640557

17



|
3 1| | 1-0.0864055 ’u'll 1 - 0.08640552
(9° -1)exp|= || ——=—===—-— tan

' 2|\ 1+0.0864055 2

1 +0.0864055 '\'ll 1 - 0.0864055%
(— 1} - 144 + @ =

R oy T e FrE T
\ 1-0.0864055 2
| 1 [0.913595
_144 + ¢+ exp| = |i mr[f +—1M{1—D.D864D552] e
2 273 1.08641
Cla
1.08641 2 :
J 1+ (-1+97)
\ 0.913595 _1 4V 1-008640557

3
= o
(9" - 1) exp 5

I

1] | 1-0.0864055 ; ’u'll 1 - 0.0864055°
———————— tan

2 "ql 1 +0.0864055

1+ 0.0864055 N"I 1 - 0.0864055%
—————— ¢oth (-1 -144 + ¢ =
\ 1-0.0864055 2

— &
| 1.08641
\ 0.913595

1 1
~144 + +exp| - |-i car[- > iV 1-0.0864055 ]

0.913595 2
NELT [ ] 1+99)

1.08641 |+ -V 1008640557

Series representations:

[

5 1| | 1-0.0864055 \'II 1 - 0.0864055°

(9° —1)exp| = |,| ———=>—— tan -
' 2|y 1+0.0864055 2

|
| 1+0.0864055 V' 1-0.08640552
| ————"= ¢oth (~1)|-144 + ¢ =
\ 1-0.0864055 2

@
144 4 $+ 728 exp[—D.DEﬁ?Egg + 3" (~1.09048 + 0.917024 (- 1}"‘}-:12"]
k=1

for a | G5 [

18



[93 1) 1 / 1 - 0.0864055 ; \'II 1 - 0.0864055
e exp| — —F——F fan -
= 2 "q 1 + 0.0864055 2

[
’ 1 +0.0864055 \"I 1 - 0.0864055°

——————— coth -1 |-144 +¢ =
\ 1-0.0864055 2

1.83405 + 0.992534 ]

o
-144 + ¢ + 728 exp|-0.545242 + Z [— 1.090048 qzk = e T
£ (1 -2ky* »* +V 0.992534

for g = 1.64564

0 1)expl /1—0.[)8!54[)55 [ ¥'1-0.0864055"
e (= ] ———————— T[an =
'*P12 [\ 1+0.0864055 2

I
( 1+ 0.0864055 h[w'll 1 - 0.0864055% ] 1)

e I L L
\ 1-0.0864055 2
1.00048
144 + ¢ = 144 + ¢ + 728 exp|0.458512 + —————— +

v/0.992534

= 2.18097 v'0.992534
Z[D.gl?azm-l#‘ gk + il 2] for g = 1.64564

4k* * +¥0.992534

k=1

Integral representation:

0 1expl {1—D.DS&4D55t v 1-0.08640552
it EXp| = ————————— [an
P13 [\ 1+0.0864055 2

(—1|-

1+ 0.0864055 . ’J 1 - 0.0864055*
——— o
1-0.0864055 2

/D007
1

M

E]

im—-y 0.992534

[cschz[t} [-u:n.545242 im+ 0545242+ 0.992534 ] +

_2+)V0.002534
0.458512 sechz[[” Sl ]4 0.992534 ].-,n
2im-2+0,992534

144 + ¢ = —l4—4+¢+?28exp[ﬁ

ta |

19




55%exp(((-1/2(((((1-0.0864055)/(1+0.0864055))*1/2*tanh(1/2*sqrt(1-0.0864055"2))-
((1+0.0864055)/(1-0.0864055))*1/2*coth(1/2*sqrt(1-0.08640552))))))))-5-1/golden
ratio

where 55 and 5 are Fibonacci numbers

Input interpretation:

|

1( | 1-0.0864055 1

T s, tanh[— v 1-0.0864055° ]-
2|\ 1+0.0864055 2

[
[ 1+0.0864055

1 J 1
| —————= cmh[— v 1-0.0864055° ] L
\ 1-0.0864055 2 &

tanh(x is the hyperbolic tangent function
cothix) is the hyperbolic cotangent function

#is the golden ratio

Result:
139.8229...

139.8229.... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternative representations:

| I
1] | 1-0.0864055 v 1-0.0864055>
S5exp an

=l —————— it
2 ‘ql 1+ 0.0864055 2

| =

| ;

| 1+0.0864055 h v 1-0.0864055°
——— co

"ql 1 -0.0864055 2

1| [0.913595 2
-5 +55exp| - |- -1+ —— |
2 1.08641 ] + o~V 1-0.08640557

| 1.08641 [, 2 1
| + ——— | ¢
Y 0.913595 _1 4 ¢V 1-0.08640557 ¢
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55 expl| -
P 2

| ;
1] | 1-0.0864055 i v 1 - 0.0864055°

———————— tan -
2 "ql 1+ 0.0864055

1 + 0.0864055 \" 1 - 0.08640552 1
——  coth iy )
\ 1-0.0864055 2 &
1 r 1 ,f 2 0.9135095
_5+55 exp| = [ cm:[— + =iy 1-0.0864055 J kil
2 7 3 1.08641
—
J 1.08641 [, 2 ] 1
¥ sk
\ 0.913595 _1H,\" 1-0.08640552 4
| T
1| | 1-0.0864055 y 1 - 0.08640552
S5exp|-|.| ———— tan -
2 ‘q 1 + 0.0864055 2
1 + 0.0864055 \" 1 - 0.08640552 1
——  coth iy )
\ 1-0.0864055 2 &
——
1 1 N'II 5 ’ 1.08641
-5 +55exp| = |-i cm:[— — iV 1-0.0864055 ] —_— |-
2 2 \ 0.913595
\/ 0.913595 2 ] 1
o el o i ST
1.08641 1 _H,—‘v." 1-0.08640552 4
Series representations:
| T
1| | 1-0.0864055 v 1-0.08640552
S5exp|-|,| ————=—— tan -
2 |\ 1+0.0864055 2
l 2
| 1+0.0864055 v 1-0.0864055 1
i onfh -|-5--=
\ 1-0.0864055 2 &

i & ;
B yeR exp[-u.oaﬁ?zgg + 3 (~1.09048 + 0.917024 (- 1}*‘}-:12"‘]
¢
k=1

for a | H5H
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55 expl| -
F 2

| ;

1] | 1-0.0864055 sy v 1 - 0.0864055°
———————— tan -

2 ‘ql 1 + 0.0864055

[
’ 1+0.0864055 i \K 1 - 0.0864055* N

e 20 —11|=-5-
\ 1-0.0864055 2 :

5 =

1 ik - 1.83405 v 0.992534
-5 -~ +55exp|-0.545242 + )" [-1.09048 ¢** -

5
¢ e (1 -2k »? +v0.992534 °
for g = 1.64564

55 expl| -
F 2

| r
1] | 1-0.0864055 v 1 - 0.0864055°

| ——————— tanh -
2|\ 1+0.0864055

I
( 1+ 0.0864055 th N"I 1 - 0.0864055%

e 80 ~Ty|-
\ 1-0.0864055 2

1.09048
0458512 + ——— +

v0.902534
i[ L gk z.laagwa.wzszaf']

0.917024 (-1)" g°" + -
E=1 4k 7® +40.992534

1
5-—-=-5-—-+55exp
&

g e

ora | '|-'\-'"'|-;\-

Integral representation:

55 expl| -
P 2

| T
1| | 1-0.08564055 v 1-0.08640552

| —————— tanh -
2 (Y 1+0.0864055

1+ 0.0864055 ‘J 1 - 0.0864055%
—————— coth =190
1 - 0.0864055 2

0997534 1
5 —

1
=-5--—+55exp
&

2
J% ir-+0.992534

F

1
&
[cschz[t} [-u:n.545242 im+ 0545242+ 0.992534 ] +

_2+)V0.002534
0.458512 sechz[[” Sl ]4 0.992534 ].-,n
2im-2+0,992534
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55*exp(((-1/2(((((1-0.0864055)/(1+0.0864055))"1/2*tanh(1/2*sqrt(1-0.0864055"2))-
((1+0.0864055)/(1-0.0864055))"1/2*coth(1/2*sqrt(1-0.0864055°2))))))))-
21+1/golden ratio

where 55 and 21 are Fibonacci numbers

Input interpretation:

|
1| | 1-0.0864055 1

S5l f Eo 2080053 mnh[— v 1-0.08640552 ]-
2|\ 1+0.0864055 2

[
[ 1+0.0864055
‘ql 1 - 0.0864055

1 g 1
cuth[i v 1-0.0864055> ]“ N ;

tanh(x is the hyperbolic tangent function
cothix) is the hyperbolic cotangent function

#is the golden ratio

Result:
125.0590...

125.0590.... 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:

55 exp

| ;
1 [ [ 1-0.0864055 [‘u‘I 1 - 0.08640557
2

= ————— fan
"ql 1 +0.0864055 2

| =

| T
| 1+0.0864055 v 1-0.08640552
| —————— coth (-1)[-21+
\| 1-0.0864055 2

1

| 0.913595
—21+55exp[—[— 91359 A

1.08641

2

2
+
1 _H,-x" 1-0.08640552

2
T
_1 4 ¢V 1-0.08640557

A
[ 1.08641
\ 0.913595

| =

23



55 expl| -
P 2

| ;
1| | 1-0.0864055 ; Vv 1-0.0864055>

————————— tan -
2 "ql 1 +0.0864055

1 + 0.0864055 h \K 1 - 0.0864055%
O T, €
\ 1-0.0864055 2

1
] [—1} —21+— =
&

1.08641

| n 1 —\ [0.913595
~21+55 exp| - |- cnt[5+51 1 - 0.0864055 J

-
| Logal
\ 0.913595

| =

2
+
_1 4+ ¥ 1-008640557

| ;
1| | 1-0.0864055 [*u'I 1 - 0.08640557
an

55exp|= | | ————— ¢ .
Pl2 |\ 1+0.0864055 2
1 + 0.0864055 v 1-0.08640552 1
it il o [y i g Gl
\ 1-0.0864055 2 ¢
—
1 1] 7 | 1.08641
-21 +55exp| = |-i cot[——z 1 -0.0864055 ] — |-
2 2 \ 0.913595
JD.913595 2 ] 1
— [-1+ + =
1.08641 1+¢=""'I 1-0.08 640552 ¢

Series representations:

| ;
1] | 1-0.0864055 ["u'I 1 - 0.0864055°
an

55 = —— i -
S 2 ‘lql 1+ 0.0864055 2
l 2
[ 1+0.0864055 \K 1 -0.0864055 1
[l pafh -1-21+ - =
\ 1-0.0864055 2 i

1 % '
S iR exp[—D.DEﬁ?Egg + 37 (~1.09048 +0.917024 (- 1}"‘]112"‘]
o
k=1

t 1 A RA
for q 16451
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v 1 - 0.08640552

|
1| {1-0.0864055 [
anh 5

55 exp| - — f
p 2 "ql 1 +0.0864055

f
f 1+ 0.0864055 wf 1 - 0.0864055° 1
h -1y|-21+ ; =

\ 1-0.0864055 2
= - 1.83405 v 0.992534
~0.545242 + " |-1.09048 ¢** - 5
k=1 (1-2ky® »* +vV0.992534

1
-21+- +55exp
¢

164564

I
1] | 1-0.0864055

S5exp|= | | 2 ¢t
P|2 [\ 1+ 0.0864055

[wf 1 - 0.08640552 ]
anh 7 =t

I
( 1+ 0.0864055

e e EOE
\ 1-0.0864055

wf 1 - 0.0864055°
5 (-1)] -

1.09048

0458512 + ——— — 4
v0.002534
[ k g2k 2.18097 v 0.092534 ]

1 1
21+ -=-21+ - +55exp
@ ¢

>

k=1

ora

0.917024 (- 1) + -
4k? 7% +v0.992534

Integral representation:

[
1| | 1-0.0864055

55exp|= | | 2 ¢
P12 [\ 1+0.0864055

[«f 1 - 0.08640552 ]
anh : =t

\ 1 - 0.08640552 ]
cot] 5 (-1) |-

1+ 0.0864055
1-0.0864055
J099353% 1

1
=-21+ - +55exp J” .
¢ ix ir-0.992534

1
¢ -
[cschz[t} [-u:n.545242 im+ 0545242+ 0.992534 ] +

_2+)V0.002534
0.458512 sechz[[” Sl ]4 0.992534 ].-,n
2im-2+0,992534

21 +
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From the formula (a), for y = 0.0864055, we obtain:

(((1/2(((((1-0.0864055)/(1+0.0864055))1 /2 *coth(1/2*sqrt(1-0.0864055"2))-
((1+0.0864055)/(1-0.0864055))1/2*tanh(1/2*sqrt(1-0.0864055"2))))))))

Input interpretation:

I
1| | 1-0.0864055

l T
e [ it cuth[—*n’ll—D.DﬂﬁﬂrDSSzJ—
2 |\ 1+0.0864055 2

[
[ 1+0.0864055

l T
| ———— tﬂnh(— v 1-0.0864055° }
\ 1-0.0864055 2

Result:
0.7442060...

0.7442060...

Alternative representations:

| T
1] | 1-0.0864055 v 1-0.08640552
= ——— cot =
2 ‘ql 1+ 0.0864055 2

I

[ 1+0.0864055 ; \'II 1 - 0.0864055*
——————— tan

"ql 1-0.0864055 2

—
1| | 1.08641
2|7\ 0.913595

2
- -
1 +€-w." 1-0.0854055°

[0.913595 2
lll 1+
Y 1.08641

{ 2
| +.:=1" 1-0.0864055

| r
1] | 1-0.0864055 B v 1-0.0864055>
— —_ O aat
2 ‘Iql 1 +0.0864055 2

[
[ 1+0.0864055
‘ql 1 - 0.0864055

—
1 x 1 v.' 2y | 1.08641
5 —i cnt[i - 2 iV 1-0.0864055 J

tan
2

\ 1-0.08640552 “ )

\ 0.913595 |°

.ff 0.913595
N 1.08641

2 H
| 2
—l 3 P‘\ 1-0.0854055

26

cothix) is the hyperbolic cotangent function

tanh(x is the hyperbolic tangent function



I
1] | 1-0.0864055 h ‘y'r 1 - 0.0864055°
— B —— e —— c -
2 "ql 1+ 0.0864055 2

[

’ 1 +0.0864055 er 1 - 0.0864055%
e 1 | (]

\ 1-0.0864055 2

0.013505 ]

1 1
=3 cm:[— 2 iV 1-0.08640552 J
2 7 1.08641

—
| 1.08641 [ 2 ]
-1+

| =
\ 0.913595 ] + -V 1008640557

Series representations:

cot
"ql 1+ 0.0864055 2

B |

|
| 1-0.0864055 h[s,"l-a.usﬁﬂrussz ]

2

I
( 1 +0.0864055 h[\'f 1 - 0.08640557 ]

s R
\ 1-0.0864055

L]
0.0867299 + 3 (~0.917024 + 1.09048 (- 1)) ¢** forq — 1.64564
k=1
| 2
1| [1-00864055 y'1-0.0864055
e —_rn ST
2|\ 1+0.0864055 2
I \f =
|1+0.0864055 . [V'1-0.0864055 | _
\ 1-0.0864055 2 -
=, 2.18097 v0.992534
—D.458512+2‘[—D.91?024q2k— 2] for g = 1.64564
o1 (1-2ky* »* +v 0.992534

f
[ 1-0.0864055 h \'( 1 -0.0864055°

—————— Co -
"ql 1+ 0.0864055 2

Ba |

2

|
( 1+ 0.0864055 [\'r 1 - 0.08640557 ]

e LI
\ 1-0.0864055

0.917024 &,
0.545242 + ———— + > [1.!39[)48 s i
V0.992534

for g = 1.64564

27

1.83405 0.092534
4k? % +v0.992534 °




Integral representation:

I
1 [ [ 1-0.0864055
cot

\V 1-0.08640557
2 ‘ql 1 +0.0864055

2

I
[ 1+0.0864055 [\K 1 - 0.0864055%
an

T |
‘ql 1 - 0.0864055 2
N 0903534 1 ’
f"” : [cschz[t} {—0.4585 127+ 0.458512  0.992534 ] -
i im—0.992534

[+]

fm—-2t)y0.992534
2im-2+v0.992534

0.545242 sechz[ ]1} 0.992534 ]dr

and:

(((1/2(((((1-0.0864055)/(1+0.0864055))1 /2 *coth(1/2*sqrt(1-0.0864055"2))-
((1+0.0864055)/(1-0.0864055))1/2*tanh(1/2*sqrt(1-0.0864055"2)))))))"1/128

Input interpretation:

:

I
[ 1-0.0864055

1 T
e ccth[— v 1-0.0864055° J-
\| 1+0.0864055 2

I
[ 1+0.0864055

1
- tanh[— v 1-0.08640552 J ~(1/128)
\ 1-0.0864055 2 !

cothix) is the hyperbolic cotangent function

tanh(x is the hyperbolic tangent function

Result:
0.007604557208300022071449503706720027493605707487861190312 .

0.997694557208.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™
\/E =1- e_z”‘/g = (0.9991104684
-p+1 1+—e‘3”ﬁ
1+ ¥5* -1 I+ ——
e—41r«/§
1+
I+...
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and to the dilaton value 0.989117352243 = ¢

log base 0.997694557(((1/2(((((1-0.0864055)/(1+0.0864055))*1/2*coth(1/2*sqrt(1-
0.086405572))-((1+0.0864055)/(1-0.0864055))"1/2*tanh(1/2*sqrt(1-
0.08640552))))))))-Pi+1/golden ratio

Input interpretation:

I
1 [ [ 1-0.0864055

2 |\ 1+0.0864055

1
logn coreoassy CDth[i \'II 1 - 0.0864055° ]—

1

|
| 1+0.0864055 1
i tanh[i V 1-0.08640552 J“- "

"ql 1-0.0864055

cothix) is the hyperbolic cotangent function

tanhix) is the hyperbolic tangent function

logpixiis the base-b logarithm

# iz the golden ratio

Result:
125.476...

125.476.... 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:

logq corees

= ———————— ot
‘Iql 1+ 0.0864055 2

| T
1 [ [ 1-0.0864055 h[*u" 1 - 0.0864055% ]
|:| —_
2

| T

[ 1+0.0864055 v 1-0.0864055> 1

| ———————— tan —m+ = =
\ 1-0.0864055 2

&
1 V 1-0.08640552 | 0013505 : 1.08641 Y 1-0.08640552
log| = |coth I|' —=2=2 _ | =—2== fanh|———
3 2 \ 108641 0013505 P

log(0.997695)

T+ — +
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|
1 1| | 1-0.0864055 # 'y'/ 1 - 0.0864055
08 eorges| = || ——— co o
80976951 3 |\ 1+ 0.0864055 2
|
’ 1+ 0.0864055 f\z 1 - 0.08640552 1
—————— tan —T+ - =
‘q 1 - 0.0864055 2 i
')
1 1 ’ 1.08641 1 2
T+ 108noorees| S |7 A anaene |4 T T
2| Y 0.913595 1 + ¢V 1-0.08640557
0.913595 2 1
sk
1.08641 _1 4 ¢V 1-0.0864055 i

|
1 1| [1-0.0864055 v 1-0.08640557
O 7 sy ———————— CO b
8097695 5 |\| 1+ 0.0864055 2
I er =
| 1+0.0864055 1 - 0.0864055 1
T T tﬂnh T+ — =
\ 1-0.0864055 2 s
;
1 s t[” L1 DDS&4D552] ’ B
-m+lo — |-i|cot| = + = -0. ——
TRl o [T o \ 0.913505
0.913595 2 1
ok
1.08641 _1 4 ¢V 1-0.08640557 L

Series representations:

|
1| [ 1-0.0864055 h[xf 1 - 0.08640552 ]

o ol cot
80097655 3 |\ 1+0.0864055 2

1+ 0.0864055 \‘l 1 - 0.0864055° 1
—————— tanh -T+ - =
1 - 0.0864055 2 i

[e]

1 3
PRt oo [0.086?299 + 3" (-0.917024 + 1.09048 (- 1}"‘}.:]2"‘]

k=1
for g = 1.64564
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|
1| |1-0.0864055 [wf 1 - 0.08640552 ]
C e

] ol W) itk
°B052765| 5 |\ 12 0.0864055 2
1+ 0.0864055 v 1-0.0864055° 11
T T A tﬂnh —H4+—=——"+
1-0.0864055 2 P

2.18097+ 0.992534 ]

logy corees
(1-2k7 % +v0.002534 °

[a]
~0.458512 + Z[-D.gl?azth“ o
k=1

for g = 1.54564

|

1 L[ [1-0.0864055  ('1-0.0864055"
O 7 s ——— CO e
Bo076%5| 3 |\ 1+0.0864055 2

e et 1 B i ) -+ — =
1 -0.0864055 2

J 1 + 00864055 h[wf 1 - 0.08640552 ] 1
&

1 0.917024
Rt du 1 ]'Dgl:l.WTEQE 0545242 + — +
@ v 0.992534

1.83405 v 0.092534 ]] 2. e
or g |.b4obG
4k2 2 +v0.002534 *

fi)
3 [1.09048 -1 g%* +
k=1

Integral representation:

|

1 L[ [1-0.0864055 . (V'1-0.0864055"
0 7 s —— CO e
B0.076%5| 3 |\ 1+0.0864055 2

I
’ 1+ 0.0864055 \'ll 1-0.0864055*

—————  tanh —m+
\ 1-0.0864055 2

N 0993534 1

1
— -+ logg coveos J;,T ’ '0.992534
: iz ir-v0.992534

[cschz[t} [—D.458512 im+ 0458512 4/ 0.992534 ] +

_2+)v0.002534
0.545242 sechf[“ AN ]ﬁ 0.992534 ]dt
2im-2+v0.,092534

31




log base 0.997694557(((1/2(((((1-0.0864055)/(1+0.0864055))*1/2*coth(1/2*sqrt(1-
0.0864055"2))-((1+0.0864055)/(1-0.0864055))"1/2*tanh(1/2*sqrt(1-
0.086405572))))))))+11+1/golden ratio

where 11 is a Lucas number

Input interpretation:

I
1] | 1-0.0864055

1
2l cmh[— v 1-0.0864055 ]-
2|\ 1+0.0864055 2

logn corsoessy

I
[ 1+0.0864055

1 1
| —— tﬂnh[— v 1-0.08640557 } F 1l
\ 1-0.0864055 2 b

cothix) is the hyperbolic cotangent function

tanh(x is the hyperbolic tangent function

logpixiis the base-b logarithm

#is the golden ratio

Result:
139.618...

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

Alternative representations:

logq corees

| T
1 [ [ 1-0.0864055 h[*u" 1 - 0.0864055% ]
|:| —_

= ———————— ot
2 ‘Iql 1+ 0.0864055 2

| T
| 1+0.0864055 v 1-0.08640552 1
| ————— tan +11+ -
\| 1-0.0864055 2

105[51 [th[\"ll-u.nsmssz ]Jn_mzsps ~ \/ 1.08641 tanh[\l’l-n.usmmsﬂ ]]]

2 1.O8G41 0913595 2

11+ -+
& logi0.997695)
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|
1 1] [1-0.0864055 h ‘4'/ 1 - 0.0864055°
o cgos| = || —— ¢ =
8097695 3 |\ 1+0.0864055 2
f
’ 1+ 0.0864055 F\'} 1 - 0.0864055° 1
——————— tan +11+- =
‘q 1-0.0864055 2
(
s 1 ' 1.08641 . 2
+108neo7ees| - |~y Zhracae T4 T Y
2] N 0.913595 1+ oV 1-0.0864055
0.913595 2 1
T
1.08641 _1 4 ¢V 1-0.08640557 ¢

logn corees

I
1| | 1-0.0864055 h \'{ 1 - 0.0864055°

= D ———— 5 a2
2 "ql 1+ 0.0864055 2

I
J 1+ 0.0864055 er 1 - 0.0864055% 1
——————— tanh +11+ -
Y 1-0.0864055 2

E—
1 r 1 \Iu' P ' 1.08641
11 + ]-UEI:I.'-?;"?EF'S 5 —I CDI[E + 5 I 1-0.0864055 ]

\ 0.913595
0.913595 2 1
T
1.08641 _1 4 ¢V 1-0.08640557 L

Series representations:

|
1| | 1-0.0864055 h[xf 1 - 0.08640552 ]

o ol cofl
80097695 3 |\ 1+ 0.0864055 2

1+ 0.0864055 \'} 1 - 0.0864055° 1
————— tanh +11+ - =
1 - 0.0864055 2 o

Ll

1 .
114 = + logy ceviges [G.Daﬁ?zgg + 3 (~0.917024 + 1.09048 (- 1}"‘}q2"‘]
o

k=1
for q = 1.64564
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|
1 1| [1-0.0864055 v 1-0.08640557
o = e ———r =
8097695 5 |\ 1+ 0.0864055 2
1+ 0.0864055 v 1-0.0864055 1 1
—————— tanh +114 - =11+-+
1 - 0.0864055 2 & ¢
= 2.18097 v 0.992534
logy corees | —0.458512 + L[-D.gl?azth“ < 2]
b (1-2k)7* x* +v0.992534
for g = 1.64564
logp corees| =

I
1| | 1-0.0864055 & \'/1 - 0.0864055%
2 "ql 1 +0.0864055 2

1
)

1 + 0.0864055 'y'{ 1 - 0.0864055%
—————— tanh +11+
1 -0.0864055 2

0.917024
0.545242 + —— +

v0.992534
2 . 2. 1.83405v0.992534 -
> 11.09048 (- 1) g** + || for g = 1.64564
4k 72 +0.992534

1
11+ ; +logg oorees

k=1

Integral representation:

logn corees| - 2

I
1| | 1-0.0864055 < ‘J} 1 -0.0864055°
2 "ql 1 +0.0864055

I
’ 1+ 0.0864055 \'ll 1-0.0864055* 1
—————  tanh +11+ - =
\ 1-0.0864055 2 @

.4 0.003534 1

1 2
11 i+ ; + 1020.99?695 [\L =

b g

im—=v 0.992534
[CSChz[H [—D.458512 ir+ 0458512+ 0.992534 ] +

] y 0.992534 ]dt

(ir—2t)y 0.992534
2im-2+0.992534

0.545242 sechz[
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27*1/2log base 0.997694557(((1/2((((1-
0.0864055)/(1+0.0864055))*1/2*coth(1/2*sqrt(1-0.08640552))-((1+0.0864055)/(1-
0.0864055))"1/2*tanh(1/2*sqrt(1-0.0864055"2))))))))

From Wikipedia:

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

Input interpretation:

I
[ 1-0.0864055
‘Iql 1+ 0.0864055

1

| 1
27 1ug.3_;.;.?69455?[— .:.::rh[5 v 1-0.08640552 ]-

2

|
1+ 0.0864055 1
Pt il ) tanh[— V 1-0.0864055° ]
\ 1-0.0864055 2

cothix is the hyperbolic cotangent function

tanhix) is the hyperbolic tangent function

logpixiis the base-b logarithm

Result:
1728.00...

1728.00....

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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Alternative representations:

I
27 1| | 1-0.0864055

— logg covees

i ——————— rcoth
2 2 "qI 1 +0.0864055

V1 - 0.08640552 ]
2

I

’ 1 +0.0864055 . \I 1 - 0.08640557
————— tan

\ 1-0.0864055 2

/ 2 f f E——
E?log[% [mth[vl—cu.nsmoss ]\fn_mas?s _\( 108641 tanh[\l’l-ﬂ.nsmss ]]]

2 108641 0913595 2

2 log(0.997695)

— logg corses| = 2

I

27 1] | 1-0.0864055 h WI 1 - 0.0864055°
———— «cot =

2 2 'qI 1+ 0.0864055

I

( 1 + 0.0864055 — ‘u'I 1 - 0.08640557
———— tan

\ 1-0.0864055 2

—
27 1 ( 1.08641
E logn corees -

2
-1+ -
1 | 1-0.08640552

2|\ 0913595
III +e
[0.913595 2
1.08641 _1 4V 1-0.08640557
| 2
27 1| [1-0.0864055 v 1-0.0864055
— lo ) ——————cn -
2 08099765 5 |\ 17 0.0864055 2
I \I z
|1+0.0864055  [V'1-0.0864055° |||
\ 1-0.0864055 2 B
/.
=iy > r[” =1 DDEMDSSEJ j Lo80tL
— lo = |-i|cot|= + = - 0. e ——
e e e PR \ 0.913595
[0.913595 2
1.08641 I e
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Series representations:

— logg corees 5

I
27 1] | 1-0.0864055 h ‘JII 1 - 0.0864055%

— _—_— C —_
2 2 ‘Iql 1+ 0.0864055

‘ 1 +0.0864055 i v 1-0.0864055°
T S T -
\ 1-0.0864055 2

27 &
~ logo wm._;[o 0867299 + )" (~0.917024 + 1.09048 [—l}k}qsz for
k=1

1 GG e
1

1 o Py

|
27 1| [1-0.0864055 v 1-0.0864055°
— 10 T — . T e
2 080997695 5 1 17 0.0864055 2

B |

1 +0.0864055 . v 1-0.0864055°
e T 1 -
\ 1-0.0864055 2

27 =
F3 1agn_99?695[-u.458512 +), [—D.Q 17024 q%* -

2.18097+0.992534 ]
(1-2kp % +v0.992534 °

for a | 55 H

I
27 1| | 1-0.0864055 h[\'ll 1 -0.0864055° ]

— lo 7605| = || —=—=7-—== cot
g 0B0eo76%5| 5 1\ 1 0.0864055 2

1 + 0.0864055 i v 1-0.0864055°
——————— tan
\ 1-0.0864055 2

27 0.917024
E ].Dgn_pg?@E 0545242 + —— +

v/0.992534
1.83405 v 0.992534 ]]

4k? 22 +0.002534 ¢

fi)
3 [1.09048 1% ¢2* +
k=1

Integral representation:

|
27 1| [1-0.0864055 v 1-0.08640552
— lo il ——————in -
o 80765 5 1\ 1 0.0864055 2
( 1+0.0864055 v 1-0.08640552 27,
bt o
\ 1-0.0864055 2 g B0S976SS

.4 0002534 1

i 2 csch®(t)(-0.458512 i r + 0.458512 4 0.992534 | +
J‘—T ir-+0.992534 [ { ]

fr—2tv0.992534
2im-2+0.992534

0.545242 sechz[ ]\f 0.992534 ].-,u
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27%1/2log base 0.997694557(((1/2(((((1-
0.0864055)/(1+0.0864055))*/2*coth(1/2*sqrt(1-0.08640552))-((1+0.0864055)/(1-

0.0864055))*1/2*tanh(1/2*sqrt(1-0.0864055"2))))))))+55-1/golden ratio
where 55 is a Fibonacci number

Input interpretation:

|

1 1| |1-0.0864055
Yis 11 | 1-0.08064055

- PER et \;' 1 + 0.0864055

l T
: cuth[i v 1-0.08640552 ] 2

[
[ 1+0.0864055

1
S Nk 55 s,
\ 1-0.0864055 T

1
tanh[i v 1-0.0864055° J

cothix) is the hyperbolic cotangent function

tanh(x is the hyperbolic tangent function

logpixiis the base-b logarithm

#is the golden ratio

Result:
1782.38...

1782.38.... result in the range of the hypothetical mass of Gluino (gluino = 1785.16
GeV).

Alternative representations:

1

2

27

E logg corses

I
[ 1-0.0864055 i \'II 1 - 0.0864055"
‘ql 1 +0.0864055 2

I I
[1+0.0864055 v 1-0.08640552

| ———— tan +55 -
\ 1-0.0864055 2

| 1-0.08640552 f [ | 1-0.08640552
27 log 1 Lokl ¥ II||:|.l.:~135l.:~5 ~ 1.08641 3 f )
2 2 \ 108641 ‘\Il 0013505 2

2 log(0.997695)
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I
27 1| | 1-0.0864055 \"I 1 - 0.0864055°
E logg sorees| = h 5 =

——————————— (ot
2 "ql 1 +0.0864055

1+ 0.0864055 \j 1 - 0.0864055°
——— tanh +35 -
1 - 0.0864055 2

—
27 1 ’ 1.08641
55+ E logg oorees| = |-

2
- -
1 _H,—\" 1-0.08640552

2|7\ 0.913595
[0.9135095 2 ] 1
1+ - -
1.08641 =1 _H,‘-." 1-0.08640552 4
| 2
27 1| [1-0.0864055 v 1-0.0864055
— 10 7 s ————— L0 b
g 080765 5 |\ 17 0.0864055 2
1+ 0.0864055 v 1-0.08640557 1
o e R tﬂllh +55-- =
1 - 0.0864055 2 #
—
554201 - t[” L i v1-0.08640552 ] ’ 0861
—lo = |-i|cot| = + = - 0. e —
% g eeneRrsRl g T g T ) \ 0.913595
[0.013595 2 ] 1
1+ - =
1.08641 _1 4V 1-008640557 i
Series representations:
|
27 1| [1-0.0864055 v 1-0.0864055
— lo =l | ———— «o -
2 80997635 5 |\ 17 0.0864055 2
I \"I =
| 1+0.0864055 . (V'1-0.0864055 ap 1
L s iag L55_ 1 _
\ 1-0.0864055 2 n

1. 97 B
BB o 103.:.@9?595[0-'385?299 + 3 (-0.917024 + 1.09048 [—1}"‘}q2"‘]
¢
k=1
for g ].A45 R4
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|
27, 1| |1-0.0864055 v 1-0.08640557
— lo = ——————— co =
2 08099765 5 |\ 17 0.0864055 2
l 2
1 + 0.0864055 v 1-0.0864055 1 1
’—tan #55-—=55--4+
\ 1-0.0864055 2 ¢ &
iy s 2.18097 v0.992534
— logg eoyees | -0.458512 + L[-D.gl?azth“ = 2]
z e (1-2k)7 »? +V0.992534
for ¢ = 1.64564
| 2
27, 1| |1-0.0864055 v 1-0.0864055
— 10 7 = ————— CO =
o °B0so7%s| 5 |\ 17 0.0864055 2
| 2
1 + 0.0864055 V 1-0.0864055 1
( ——————— tan +55 - - =
\ 1-0.0864055 2 ¢
1 99 0.917024
55— = + = loggcoyges| 0.545242 + ———— 4
¢ 2 v0.002534
= . o 1.B340510.092534 _
>711.09048 (- 1) g** + S || for 64564
T 4k* »? +v0.992534

Integral representation:

|
27, 1| [1-0.0864085 v 1-0.08640552
— 10 7 s ——— O e
o °B0so7e%s| 5 |\ 17 0.0864055 2
1 +0.0864055 v 1-0.08640552 1
———— tanh +55 - - =
1 0.0864055 2 P
1 27 ~M0993534 1
55 ar T ]'DED.W?EQE \ﬁ.ﬂ_ = R
¢ 2 5 in-0.992534

[cschz[t} [-u:n.453512 im+0.458512+/ 0.992534 ] +

_2+)V0.002534
0.545242 sechz[[” Sl ]4 0.992534 ].-,n
2im-2+0,992534
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We have also, from the following calculation:

(((1/2(((((1-0.0864055)/(1+0.0864055) ) 1 /2*coth(1/2*sqrt(1 -
0.0864055°2))+((1+0.0864055)/(1-0.0864055))"1/2*tanh(1/2*sqrt(1-
0.0864055°2))))))))/0.7442060

Input interpretation:

I
1 1| | 1-0.0864055
0.7442060 2 ‘ql 1+ 0.0864055

1
cuth[i v 1-0.0864055° J .

[
[ 1+0.0864055

1
| —— tﬂnh(— v 1-0.0864055> }
\ 1-0.0864055 2

cothix) is the hyperbolic cotangent function

tanh(x is the hyperbolic tangent function

Result:
1.674982778577893204872023223387147912787255500665369170774. ..

1.6749827785...

Alternative representations:

| 2 2
- 1-0.08 64055 | 1-0.08640557
\I 1-0.08R4055 CDth[\ ]+‘J 140.0864055 ranh[‘h ]

140 0864055 2 1-0.0864055 2
0.744206 2 -
I 1.08641 2 II:I.'.C‘ISS'.C'S 2
\( 0.913505 L TR R T +\I 1.08641 1+ [or ey
B . 2 | 2
Lo~V 1-0.0864055 _14¢¥ 1-0.0864055
2 0.744206
| 2 2
= 1-0.0864055< / 1-0.0864055<
1-0.0864055 CDth ki 4 1400864055 tanh k)
1+0.0864055 2 1-0.0854055 2
0.744206 - 2 B
| |
i cm(g +1iy1-0.0864055 }\( dosen e i 2 ]
S : 1.V 1-0.08640557
2 0.744206
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/ 2 / 2
1-00864055 0| ¥ 1-0.08640552 . [ 1:00864055 (Y 1-0.0864055°
140 0864055 2 1-0.0864055 2

0.744206 2 B
[
i [cnt(——l iy 1-0.08640557 N . ]+ \/ L0861 [-1+ 2
2 1OBE41 0.213525 1+P_\|| 1—0.03540552
2 0.744206

Series representations:

[1-0.08640552 1008640552
1-0.0864055
1-0.0864055 4 | ¥ . [ 1200864055 o Y

1400864055 1-0.0864055

2

1-0.08640552
2
0.744206 2 -
[
~1.34876 + )" (-1.23222 - 1.4653 [—1}k}q2k for g = 1.64564
k=1

[1-0.0864055% [1-0.08640552
1-0.0864055 coth v . + 1400864055 tanh Al
1+0.0864055 1-0.0864055

1-0.08640552
2 2
0.744206 2 -
il 2.9306 v 0.992534 -
~0.616109 + " [—1.23222 ** + 2] | | 64564
L (1-2ky* »* +v 0.992534

[1-0.08640552 [1-0.08640552
1-0.08640552 1-0.08640552
1-00864055 0 | , [ 100864055 4l

1400864055 2 1-0.0864055 2

0.744206 2
1.23222 =
-0.732649 + ——

=5 [_1.4553 Cikaky 2.45444%.9925342]
v'0.992534 [ 4k* r* +0.992534
tor g 1.64564

Integral representation:

| 2 / 2
1-0.0854055 coth y 1-0.08540552 . 1400864055 tank Y 1-0.08640552
140.0854055 2 1-0.0864055 2

0.744206 2 -

B rPIRCe ;
J” 2 [cschzm[-o.ﬁlﬁmgm+ﬂ.515109 0.992534]_
T im-v0.992534

0.732649 sechz[[‘ 7 -21)v0.992534

]1.‘ 0.992534 |dt
2im-2+v0.992534

42



1/10727*(((1/2(((((1-0.0864055)/(1+0.0864055))* /2 *coth(1/2*sqrt(1 -
0.0864055°2))+((1+0.0864055)/(1-0.0864055))*1/2*tanh(1/2*sqrt(1-

0.0864055°2))))))))/0.7442060

Input interpretation:
|

1 1 1| | 1-0.0864055

1027 0.7442060 2 ‘ql 1+ 0.0864055

1
cm:h(i V' 1-0.0864055° J+

[
[ 1+0.0864055

1
f———— tanh[— V1 - 0.0864055> ]
\ 1-0.0864055 2

cothix) is the hyperbolic cotangent function

tanhix is the hyperbolic tangent function

Result:
1.674983... x 10727

1.674983...%10™ result practically equal to the neutron mass

Alternative representations:
1-0.0864055 Y 1-0.08640552 1400864055 V 1-0.08R40552
—_— CDT.'h —_— |+ ,J — 1.'3.111'1 —_——
140 0864055 2 1-0.08/4055 2
(2 0.744206) 1027 -

—
[ Losear | o z +\J 0913505 [1 2
0.913595 T — T 108641 o
LoV 1-0.08640557 1.V 1-0.0864055%

2 . 0.744206 - 10%7

 —— T I
1-0.0864055 CDT.'h Y 100864055 + 1+40.0864055 tal‘lh Y 1-0.08/4055
140,0864055 2 1-0,0864055 2
(2 - 0.744206) 1047

f
i car(g 2 iy 1-0.08640557 ]\/ S+ \[ GO 1+ 2
st : 1.V 1-0.08640557

2 . 0.744206 - 10%7

R —— R
1-0.0864055 v 1-0.08640552 L [ 1:00864055 o Y 1-0.0864055%
140 0864055 2 'J 1-0.0864055 2

(2 0.744206) 10%7 -
f
= [cat(— 1 iy 1-0.08640552 N ey ]+ \/ e cdll B = ]
2 108641 0913595 1_H.“'-'I 1 -0.08840552

2. 0.744206 - 10%7
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Series representations:

| 2 ! 2
1-0.0864055 1-0.0854055
1-0.0864055 coth N + 1+0.0864055 tanh v

1+0.0864055 2 1-0.0864055 2

(2 - 0.744206) 107

)

~1.34876x107°7 + 3 (~1.23222x1077 - 1.4653x 1077 (- 1)) ¢**
k=1

tor 1 | l"lqu."_ |".JI.

[1-008640552 [1-008640552
1-0.08640552 1-0.08640557
1-00864055 4 [ , | 100864055 LY

1400864055 2 1-0.0864055 2

(2 - 0.744206) 1077

N 2.9306x 10727 v/ 0.992534
~6.16109x 107 + 3’ [-1.23222 x10727 g2% 4 d
k=1 (1-2k)* x* +/0.992534

for g = 1.64564

/ 2 / 2
1-0.0864055 1-0.08 64055
1-00864055 [ 4 [ 100864055 o [V

1400864055 2 1-0.08 B4055 3

(2 - 0.744206) 10°7

cay 13332210727
-7.32649x 107" + -

v0.902534
[
3 [—1.4553 ol 5 [ i s
k=1

.64564

2.46444x 1077 9.992534] o
4k?x* +V0.992534° |

Integral representation:

f 2 ! 2
1-0.0864055 | ¥ 1-0.08 540552 L [ 1200864055 oY 1-0.0854055°
140.0864055 2 1-0.0864055 2

(2 - 0.744206) 10%7

LA 0092634 1
2
J% ir—+0.902534
[cschz[t}[—ﬁ.lﬁ 109%1072% i r + 6.16109 x 10728 4/ 0.992534 ] =

_ (fr—2t)v0.992534
7.32649 x 107%8 sechz[ ]ﬂ.f 0.992534
2im—-2+0.902534

dt
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From

i = o \!1_? I — 14+ 7 1 -9) 21
A = 5 [ T+ coth (2 V1 ] ) + Py tanh (_2 \/ﬁ ,  (212)
1 1 _
S log sinh (Z m) = log cosh (1 - ,.J_.z-) _.
l‘i":{ 2 1 — >

-

log cosh (% V1 — -*;'2) . (2.13)

Fa

1 —
A = T Iogsinh(% \/1—72) + e

We obtain from the first of (2.12);

(((1/2(((((1-0.0864055)/(1+0.0864055) ) 1 /2*coth(1/2*sqrt(1 -
0.0864055°2))+((1+0.0864055)/(1-0.0864055))1/2*tanh(1/2*sqrt(1-
0.0864055"2)))))))

Input interpretation:

I
1| | 1-0.0864055

l T
=l e = cmh[— v 1-0.0864055> J+
2 |\ 1+0.0864055 2

I
[ 1+0.0864055

l [}
| ————— tanh[— v 1-0.0864055° J
\| 1-0.0864055 2

cothix) is the hyperbolic cotangent function

tanh(x is the hyperbolic tangent function

Result:
1.246532. ..

1.246532...
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Alternative representations:

I
L[ [1-0.0864055 v 1-0.08640557
2|\ 1+ 0.0864055 2 !

[

[ 1+0.0864055 ; \fl 1 - 0.0864055*
e AN =

‘ql 1 -0.0864055 2

—
1 1.08641 2

E — -1+« R
2|\ 0.913595 14 oV 1-0.08640557

[ 0.913595 1 2
-
1.08641 _1 4V 1-00864055

|
1| |1-00864055 v 1-0.0864055
f— —_— c
2|\ 1+ 0.0864055 2 !

[
[ 1+0.0864055 er 1 - 0.0864055%
e 1 | (]
‘ql 1-0.0864055 2

—

1 x 1 \'II = 1.08641

—|i Cﬂt(— +— iy 1-0.0864055 ] —_—
2 \ 0.913595

2
[0.913595 2 ]
1+ —
1.08641 s H,'-." 1-0.02640552

|
1| |1-00864055 v 1-0.0864055
f— —_— c
2|\ 1+ 0.0864055 2 !

[
[ 1+0.0864055 er 1 - 0.0864055%
e 1 | (]
‘ql 1-0.0864055 2

1 1 [0.913505
=3 cm:[— 2 iV 1-0.08640552 J il
2 7 1.08641

e
I| 1.08641 2 ]
\ 0.913595 |+ oV 1008640552
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Series representations:

|
[ 1-0.0864055

wf 1 - 0.0864055%
— ot
'-,I 1+ 0.0864055

2

+

B |

I
( 1+ 0.0864055 . \'I 1 - 0.08640557
———————— tan =
\ 1-0.0864055 2

L
~1.00375 + Y (~0.917024 - 1.09048 (- 1)) ¢** forq — 1.64564
k=1

"qI 1+ 0.0864055 2

Ba |

|
| 1-0.0864055 [«,I 1 - 0.08640552 ]
s —— +

I
’ 1 +0.0864055 G \'I 1 - 0.0864055%
————— tfan =
\ 1-0.0864055 2

= - 2.18097 v'0.992534
~0.458512+ )" |-0.917024¢°" + > | forg
o1 (1-2k)* »* +V 0.992534

cot
"qI 1+ 0.0864055 2

Ba |

|
| 1-0.0864055 [wf 1 - 0.08640552 ]
o i O 9 ’

I
( 1+ 0.0864055 s \'I 1 - 0.0B64055%
———————— tan

\ 1-0.0864055 2

0.917024 &, 1.83405 v 0.092534
~0.545242+ ————— + [- 1.09048 (-1)* g%* + -
v0.992534 7 4k* r* +v0.992534

for g = 1.64564

Integral representation:

I
1| | 1-0.0864055

= ——————— ot
2 "qI 1+ 0.0864055

1 -0.08640552 ]
+

2
f \JI 3
I 1+ 0.08B64055 ; 1 - 0.0864055
—————— tan =
Y 1-0.0864055 2

N 0903534 1

. Z CSChz[t} —0.458512 i7r +0.458512 « 0.002534 |-
\II? im—-y0.992534 [ I I

-2+ 0.992534
s 2009 ]I.I 0.992534
2im—2+0,002534

0.545242 sechz[ dt
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and from (2.13):

1/(140.0864055) In sinh(1/2*sqrt(1-0.0864055"2)) + 1/(1-0.0864055) In
cosh(1/2*sqrt(1-0.08640552))

Input interpretation:

1 1
—_— 1cg[sinh[— vV 1-0.08640557 ]] +
T D.DEE’:{LDSS 2

|
M lag(cnsh[— v 1-0.0864055 ]]
1 —0.0864055 2

ainhix) is the hyperbolic sine function

logixy is the natural logarithm

cosh(x) is the hyperbolic cosine function

Result:
-0.4731811...

-0.4731811...

Alternative representations:

lﬂg[sinh % ]] IDE[CDSh["‘ 1 D.Dz&mss ]]
1+0.0864055 1-0.0864055
| 2 / 2
logla) 1023[5051‘1[%]] log(a) lngﬂ[sinh[%”
0.913595 =* 1 08641
1%[5111}{% ]] lﬂg[ccsh[ V1 D.Dzﬁmss ]]

1+0.0864055 1-0.0864055
f 2 / 2
lng,.[cnsh[%n lﬂgll[ginh[%]]

v 2
0.913595 ’ 108641
lng[sinh % ]] lo g[msh[ % ]]
1+0.0864055 1-0.0864055 -
( SRRD —
lag[é o~1/2V 1-0.0864055% f"-" 1-0.08640557 2]]

+
0.913595

e N —r
; 7 V1008640552 (2
lug[il [_P-l_.z V1-00864055% / ]]

1.08641
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Series representation:

103’[51111’1[\ 1-0, 0264055 ]] 103’[(3051’1[\] 1-0.08640552 ]]

2

1+0.0864055 1-0.0864055
o (<1 (~1.09458 1+ cosh| Yo552554 )|~ 0.920467 (-1 + sinh{ YOS ]]"]

k

k=1

Integral representations:

v 1-0.0864055% v 1-0.08640552
lng[smh > ]] lng[cnsh[ = ]] msh[ '—EQ?-,.: = ]
1+ 0.0864055 i 1 - 0.0864055 a Jl

~2.01504 t + 1.09458 cash[%] +(=1.09458 + 2.01504 t) sinh[ %]

¢ [—t 3 cnsh[ ¥ 0.002554 ]

+i-1+ t}sinh[w”

dt

lng[smh[@ ]] lo g[CDSh[ @ ]]

2 2

1+0. CI854CI55 1 0.0864055
v'0.992534 992534 t 0. 99253
0.920467 |log| —— ccs

+

sinh

\0.002534
1.1891510g[1+ gg J

oms) )

2 2

lag[smh[@ ]] lgg[cgsh[@ ]]

1+0.0864055 1-0.0864055
.y 0ooz53q
1.09458 [lcg[j” 2 sinhit)dt

2

+

[rm.992534] ]]
cosh| ——— |4t

v 0.992534 J‘l

0.840933 lng[
0

2
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We have also that:

(CCLC(1/2(((((1-0.0864055)/(1+0.0864055)) 1 /2*coth(1/2*sqrt(1 -
0.0864055°2))+((1+0.0864055)/(1-0.0864055))"1/2*tanh(1/2*sqrt(1-
0.0864055"2))))))))-0.4731810709136926398312))))))*2

Input interpretation:

|
L /| 1] [ 1-0.0864055
/|2 \" 1 +0.0864055

|
| 1+0.0864055
4 1-0.0864055

T ¥
cc:th[a v 1 - 0.0864055° J

2
1 g
tanh{i V 1-0.0864055 J - D.4'?3lSlD?DQlBﬁQZﬁEQSElZ“

cothix) is the hyperbolic cotangent function

tanh(x is the hyperbolic tangent function

Result:
1.672039...

1.672039...

1710727 ((L/(((((172(((((1-0.0864055)/(1+0.0864055))* 1 /2*coth(1/2*sqrt( 1 -
0.0864055°2))+((1+0.0864055)/(1-0.0864055))"1/2*tanh(1/2*sqrt(1-
0.0864055°2))))))))-0.4731810709136926398312))))))*2

Input interpretation:
1

102?

| |

/[1] | 1-0.0864055 1 v | 1+0.0864055 1

1|5 ol cmh[— v 1-0.0864055 J+ [ —— tanh[—

/12 |\ 1+0.0864055 2 \ 1-0.0864055 2
]2

cothix) is the hyperbolic cotangent function

v 1-0.0864055" ] -0.4731810709136926398312

tanh(x is the hyperbolic tangent function
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Result:
1.67203942816019358767756060020453534340604458090216239... « 10727

1.672039428...%¥10%" result practically equal to the proton mass

Alternative representations:

| I
1 1] | 1-0.0864055 v 1-0.0864055>
— |1/ =1.] coth -
1027 /|2 ‘q 1+ 0.0864055 2

I
[ 1+0.0864055 Ak \'II 1 - 0.0864055%
‘ql 1 - 0.0864055 2

2
0.47318107091369263983 IEGGGG” =

lf"'l -0.47318107091369263983120000 +

IDE?
—
1{ | 1.08641 2 ]
il | _— _1+ +
2 [\ 0.913595 e
0.913505 2
B _1 4+ Y 1-00864055°
| |
1 |, /1| [1-0.0864055  (V'1-0.0864055>
—|1/| = r
1027| /|2 |\ 1+0.0864055 2 ’

I
[ 1+0.0864055 h \K 1 - 0.0864055%

AT =
‘ql 1 - 0.0864055 2

2
0.47318107091369263983 IEDGDD“ =

1 / -0.47318107091369263983120000 +
102? l."l

1 1 0.0135905
=l cm[-— i\ 1-0.08640552 ]\/u g
2 2 1.08641

-
| 1.08641
\ 0.913595

2
-1+
14 E—\l' 1-0.08540552
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| r
1 [, [2[ [ 1-0.0864055 V 1-0.08640552
A fofile] (| TIORGOS

102| /|2 |\ 1+ 0.0864055 2 N

{ 1 +0.0864055 Gk \'ll 1 - 0.0864055%
e L L] -
‘ql 1 -0.0864055 2

1
0.47318107091369263983120000| = o
10

1 1
1/]-0.47318107091369263983120000 + - :'cat[% ficd V' 1-0.0864055> ]

/
—
| 108641 [0.913595 [,
\ 0913505 *V 108641 |

: ]
| 2
“1+ ‘,‘l.' 1-0.0864055

Series representations:

| T
1 | 41| |1-0.0864055 h[ﬁf 1 - 0.08640552 ]
f +

—I(1/]|= cot
1087 /|2 ‘ql 1 +0.0864055 2

1+ 0.0864055 T v 1-0.08640552
\ 1-0.0864055 2

0.47318107091369263983120000 || =

1.18916x 1077
(161057 + 3™ (1+1.18916 (-1)f) g2}
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| r
1 [, 1] [1-00864055 . (V1-0.0864055
—= [T f]= co

1027| /|2 |\ 1+0.0864055 2 .

1 + 0.0864055 fe \{I 1-0.0864055*
1 - 0.0864055 2

0.47318107091369263983120000 || =

1.18916 % 10727

2.37831+ 0002534
1.016 + )" [q“— ]]2
[ k=1 (1-2k) 22 V0002534 ©

fon

1.64564

| r
1 [, gf1[ [1-00864055 vV 1-0.08640552
r— ' co

10277/ | 2|\ 1+0.0864055 2 .

1+ 0.0864055 s \{l 1-0.0864055*
1 - 0.0864055 2

0.47318107091369263983120000 (| =

2 kil
4.75662 %« 10727 4/ 0.992534 ]jf 2-2.221154/ 0.992534 + }_‘ 4/ 0.992534
k=1

4+/0.992534
[-2.3?831[_1#‘ e 2]]2 for g = 1.64564
4k? 7® +v0.992534

Integral representation:

1 /
Sl | B
lDE? /

| )
1 f 1-0.0864055 h[*q'l 1 - 0.0864055*
= +
2

cotl
\ 1+0.0864055 2

‘ 1 + 0.0864055 h \K 1 - 0.0864055%
e UL =
\ 1-0.0864055 2

2

0.47318107091369263983120000 || = 4.75662 x m‘”}f

¥ (0,902534 1

[1.03199+ f_ 2 [cschz[t}[ur—w." 0.992534]+

5 im—v 0992534

_2+)y0.002534
1.18916 sechz[[’ 2N ]13 0.992534 ].-,u
2im-2+0,092534
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We have also, from the second of (2.12):

x+1/(140.0864055) In sinh(1/2*sqrt(1-0.0864055"2)) - 1/(1-0.0864055) In

cosh(1/2*sqrt(1-0.0864055"2))

Input interpretation:
1

X+ —————————
1 +0.0864055 1
L:ng[.:l::sh[5 v 1-0.08640552 D

1-0.0864055

Result:
x—0.734242

Geometric figure:

line

Alternate forms:

x - 0.734242

3.13809x 107" (3.18665 x 10° x — 2.33977 x 10°)

Root:
x = 0.734242

0.734242

Properties as a real function:
Domain

R
Range

R I

Bijectivity

bijective

Derivative:

I
= (x-0.734242) = 1
dax

1
1ag[sinh[5 v 1-0.0864055" J] "

54

ainhix) is the hyperbolic sine function

logixy is the natural logarithm

coshix) is the hyperbolic cosine function

K is the set of real numbers



Indefinite integral:
lng[sinh[@ ]] lag[cush[ @ ]]

2

X+ - dx =
j 1+ 0.0864055 1-0.0864055

0.5 x% — 0.734242 x

Definite integral after subtraction of diverging parts:
fw[[—D.'?34242 +x)—{-0.734242 + x))dx = 0
i

0.734242+1/(1+0.0864055) In sinh(1/2*sqrt(1-0.0864055"2)) - 1/(1-0.0864055) In
cosh(1/2*sqrt(1-0.0864055"2))

Input interpretation:

1 1
. lcg[sinh[— V'1-0.0864055° ]] .
1 +0.0864055 2

l [}
1ug[cash[§ v 1-0.08640552 D

1 -0.0864055

sinhix) is the hyperbolic sine function

logix is the natural logarithm

cosh(x) is the hyperbolic cosine function

Result:
3.91796... = 1077

3.91796... %107 =¢

Alternative representations:

lcg[sinh[% ]] 1gg[c05h[ % ]]

0.734242 + L _
1 + 0.0864055 1 — 0.0864055
{1 2 . | ey
logla)log, [CDSh[%H lag[ﬂ}lcgﬂ[mnh[%ﬂ
0.734242 - i
0.913595 108641
| 2 II'—E
lng[sinh[% ]] 1Dg[cnsh[" 14.0264055 ]]
0.734242 + L _
1 + 0.0864055 1 - 0.0864055
{1 2 . / 2
lﬂg,.[cnsh[%ﬂ lﬂgt.[slnh[%ﬂ
0.734242 - +
0.913595 108641
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r’II —E i .
log|sinh %]] ]_Dg[cnsh[%]]

0.734242 + - -
1 +0.0864055 1 -0.0864055
f

1gg[l o-1/2V 1-0.08640557 +¢=1J 1-0.0864055° J.-"E]]
2
0.734242 - "
0.913595
lﬂg(z cos(g + %1 v 1-0.08640557 D

1.08641

Series representation:

lng[sinh[% ]] 105[505}1[% ]]

0.734242 4+ - = 0.734242 +
1 + 0.0864055 1 - 0.0864055
ek 1.1 | P, B )
w (1F (1..::9453 [_ 1+ msh(mﬂ ]] _ 0.920467 [_ e sinh[% ]] ]
e 2 2
k=1 k

Integral representations:

lcg[sinh[% ]] 195[595}1[% ]]

0.734242 + . -
1 +0.0864055 1 -0.0864055

'cnsh[ﬂ“@;zm] v 0.9092534
0.734242 + j = 110.174111 t - 1.09458 cosh| ——
1

+

v 0.992534
(1.09458 - 0.174111 t) Sinh[L ]]f.

2

v 0.992534 : v 0.902534
[t [—t + cush[T ] +(-1+8) su1h[T]]]]dt

2 2

log[sinh[@ ]] lgg[cgsh[ @ ]]

0.734242 + - =
1+ 0.0864055 1 - 0.0864055
v 0.992534 1 tv 0.992534
D.QED46?[D.?9?EES - lng[— J cash[T]dt]—
o

5ln

v 0.992534 t+ 0.992534
Loty YETEEE. [ (VOB )

il

56



2

0.734242 + - -
1 + 0.0864055 1 - 0.0864055

[ ooz

-0.670799 + lng[f 2 sinh[t}dt]—

lag[sinh[% ]] 10g[cash[ ¥ 1-0.0864055% ]]

-1.09458

i

2

V0.002534 1 t/0.002534
0.840933 lcg[# [ cash[%]dr]]
Jo

[1/(((0.734242+1/(1+0.0864055) In sinh(1/2*sqrt(1-0.0864055"2)) - 1/(1-0.0864055)
In cosh(1/2*sqrt(1-0.0864055°2)))))]*1/30-(11+5+1)*1/10"3

where 11 is a Lucas number and 5 is a Fibonacci number

Input interpretation:
(1 j.f [r:n.?34242 +

1 1
1 + 0.0864055 1 - 0.0864055

1 1
lng(ccsh[i \fl 1 - 0.0864055° DBA (1;30y—(11+5+ 1) E

1
1ag[sinh(§ vV 1-0.0864055> ]] .

ainhix) is the hyperbolic sine function

log(x) is the natural logarithm

coshix is the hyperbelic cosine function

Result:
1.618176597492330675952672454695510581717883715917510599300...

1.61817659749.... result that is a very good approximation to the value of the golden
ratio 1,618033988749...

Alternative representations:
1 11+5+1
] 100

Y 1-0.08640552

h
o] 5

log|sinh =

y 1-0.08840552 ”
S mmimn i log

a0
1|.l 0.734242 + - - -
140.0864055 1-0.0864055

17 ' 1
10 ] Y 1-0.08640552 |+ 1-0.08840552
oge|cosh| ———————— logg|sinh| ————————
30| 2 2
‘1‘ 0.734242 — ' +
0.013505 1.08641
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‘ 1 114541

s laisn v 1-0.08840552 “ ] Y VW 1-0.08640552 “ 10°
i og|sinh) ——————— G g Enieh| S
q 0.734242 + -
140,08 64055 1-0.0864055
17 1
10
] k.ﬂmk.gﬂ[mh[% ] mn.jgﬂ[smh[—ﬂwgmse ”
‘J 0.734242 - +
0.913595 108641
1 11+5+1
- W 1-0.08640552 ] 5 W 1-0.08640552 10°
20 B Rl = e — oE|cash| ——————
11|| 0.734242 + -
140 0864055 1-0.0864055
17 1
100 log|eos|-L iV 1-0.08640552 ]] log|—i cos g-é;‘ 1-0.08640552 ]]
q 0.734242 — = +
0.913595 108641
Series representation:
1 11+5+1

cosh

loz|sinh 5

3
Y 1-0.08640552 “ T W 1-0.08640552 ” 10
2

a0
q 0.734242 +

1400864055 - 1-0.0864055
17
“1000 "
1
3q 0734247 - Z:’ﬂ ¢-1:"‘[1.09453 [—lwnsh[@]I.U_QED46T[—1+Einh[@]T‘]

Integral representations:

1 11+5+1

3
[V 1-0.08840552 v 1-0.08840552 10
sinh| ————————— log ST AT

2

log cosh

i
q 0.734242 + -
1400864055 1-0.0864055

N 0903534
0.734242 - 1.09458 lng[J. z sinh[t}d’t] +0.920467

1000

i

2

-1?+1ﬂﬂﬂ[1f
V0007534 1 t v 0.002534 -
TJ h # dt (130

lug[ cos

0
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‘ 1 11+5+1

g Y 1-0.08640552 ” ) Y 1-0.08640552 ” 10°
30 2 2
q 0.734242 + -
140,08 64055 1-0.0864055
1
— |-17+1000(1 / 0.734242 +0.920467
1000 /
v0.902534 1 t+ 0.992534
log —j cosh| ————— |dt |- 1.09458
3
v 0.992534 1 t+ 0.902534 -
log|1 + —j sinh| ————— |4t (130}
2 0
1 11+5+1
o s v 1-0.086840552 ” o B v 1-0.08840552 ” 10°
3 [ 2 2
q 0.734242 4 e
140.08 64055 1-0.08 64055
17
-——
1000
."I 'cnsh[ﬂ“g%&] y 0.902534
1,:" 0.734242 +j 0.174111 t - 1.09458 cosh — o +
1

(1.09458 — 0.174111 1) sinh[
[ [ [\.’G.992534]
t |-t +cosh| ———

v 0.992534 ]] /
2 /

, [v‘ 0.992534 ]]]]
+(-1+tysinh| ———

2

dt

]"[1;30}

Now, we have that: (Aspects of SUSY Breaking in String Theory
Augusto Sagnotti)

|V(‘vf’) =W {EQ‘P - %ez“"" + age~2letes)’ L1 _ e-%(nﬁm}r} — g

For A=0.351 ©®=3.91796...*¥10”

and we obtain:
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(((exp(2*3.91796e-7) + 1/2(exp(2*0.0864055%3.91796¢-7))+exp(-2(3.91796¢-

7+3)°2)+(1-exp(-2/3%(3.91796e-7+0.351)))"2)))-x

Input interpretation:

—— 7
[Exp[ﬂ 3.01796 lD"’]+5exp[2 0.0864055 - 3.91796 107"} +

- 2 T ’
exp(-2(3.91796 107" + 3]2] + [l s Exp[— - (3.91796 - 107" + ':'-351]D ]‘ X

Result:
1.54353 - x

Plot:

Geometric figure:

line

Alternate forms:
1.54353 - x

9.25774x 107 (1.66729x 10° - 1.08018 x 10° x|

Root:
x = 1.54353

1.54353

Properties as a real function:
Domain

R

Range
R

Bijectivity

bijective
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-f\ (% from -2.3t0 2.3)

K is the set of real numbers



Derivative:

I
2 (154353 —x) = -1
dx

Indefinite integral:
3 T 1 =
f [[exp[E 3.91796 - 107"} + = exp(2 - 0.0864055 3.91796 - 107"} + exp(

; 2 ; 2
~2(3.91796 - 107 +3]2]+[1-e:scp[-5 (3.91796 - 10" +|:|.351]]] ]_

x] dx =1.54353x-0.5x°

Definite integral after subtraction of diverging parts:
f‘”ul.54353 —X)—(1.54353 - x))dx = 0
<o

x*(((exp(2*3.91796e-7) + 1/2(exp(2*0.0864055%3.91796e-7))+exp(-2(3.91796¢-
7+3)°2)+(1-exp(-2/3%(3.91796e-7+0.351)))"2)))-1.54353

Input interpretation:
x[exp[E 3.91796 - 1077} +

1 - 7
2 exp(2 » 0.0864055 + 3.91796 - 10~} + exp(-2(3.91796 - 10~ +3]2}+
2 " 2
[1 o Exp[—g (3.91796 - 1077 + D.BSl]D ] -1.54353
Result:

1.54353 x - 1.54353

Plot:

[ from =1.5t0 1.5)

Geometric figure:

line

Alternate forms:
1.54353 (x — 0.999999)
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9.25774x107* (1.66729x 10" x - 1.66729 x 10"}

Root:
X = 0999999

0.999999

Properties as a real function:
Domain

R

Range
R

Bijectivity

bijective

Derivative:

i
;—[1.54353 x—1.54353) = 1.54353
ax

Indefinite integral:

: - ﬂ
I[x [EXP[E 3.91796 - 1077 + ; exp(2 - 0.0864055 3.91796 - 10~7) +

exp(-2(3.91796 - 1077 + 3% +

2 Ll 2
[1 - Exp[—a (3.91796 - 1077 + D.ESl]]J ]- 1.54353]

dx = 0.771765 x* - 1.54353 x

Definite integral after subtraction of diverging parts:
(w[[— 1.54353 + 1.54353 x) — (- 1.54353 + 1.54353 x))dx = 0
i

K is the set of real numbers

0.999999%* (((exp(2*3.91796¢-7) + 1/2(exp(2*0.0864055%3.91796e-7))+exp(-
2(3.91796e-7+3)2)+(1-exp(-2/3%(3.91796e-7+0.351)))"2)))-1.54353

Input interpretation:
0.999999 [exp[z 3.91796 - 1077} +

B2 | =

—
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2 - 2
1- EXP[_E (3.91796 107" + D.ESl]D ] —-1.54353

exp(2 - 0.0864055 - 3.91796 - 1077} + exp(-2(3.91796 - 1077 +3)°} +



Result:
-7.32737... x 1077

-7.32737...%107 = V(p)

We observe that:

1+1/(((-7.32737 * 10°-7 / 3.91796e-7)"2))*1/3

Input interpretation:
1+

f =
3 [_ 7.32737 1|:|"}2
391796 1077

Result:
1.65878...

1.65878.... 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...

((-1/(((-7.32737 x 1077 * 3.91796¢-7))))*1/4 + 21

where 21 is a Fibonacci number

Input interpretation:
4|| -1
‘Hl ~7.32737 1077 % 3.91796 > 1077

+21

Result:
1387.15...

1387.15... result practically equal to the rest mass of Sigma baryon 1387.2
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2(((-1/((-7.32737 x 107-7 * 3.91796e-7))))))*1/7+golden ratio

Input interpretation:

|
| -1

7| - +¢
\ -7.32737 1077 x3.91796 < 10~7

# iz the golden ratio

Result:
125.4244

125.4244.... 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

2(((-1/(((-7.32737 x 10"-7 * 3.91796¢-7))))))*1/7+13+golden ratio”2
where 13 is a Fibonacci number

Input interpretation:

|
| -1

:Irl Ll
Y -7.32737 <1077 x3.91796 < 1077

2 0w

#is the golden ratio

Result:
139.4244. .

139.4244. ... result practically equal to the rest mass of Pion meson 139.57 MeV

((-1/(((-7.32737 x 10~-7 * 3.91796e-7))))))"1/4+322+47-7
where 322, 47 and 7 are Lucas numbers

Input interpretation:
4|| -1
‘u' ~7.32737x 1077 x3.91796 1077

+322+47 -7
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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

(((-1/(((-7.32737 x 10°-7 * 3.91796e-7))))))"1/4+322+76+18

where 322, 76 and 18 are Lucas numbers

Input interpretation:
4|| —1
‘HI ~7.32737 x 1077 x3.91796 x 1077

+322+76 +18

Result:
1782.15...

1782.15... result in the range of the hypothetical mass of Gluino (gluino = 1785.16
GeV).

Appendix

From:

Lectures on N = 2 String Theory

Doron Gepner

Joseph Henry Laboratories - Princeton University
Princeton, New Jersey 08544- April, 1989
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Let us consider now the right moving vector representation. From table 2
the internal dimension for the vector fields is A; = % and the charge is Q; = +1.
Again, these fields obey A = |@|/’2 and are thus chiral or anti-—chiral fields of
the right moving N = 2 algebra with charges £1. Denote such a field with
Q;,=1by C = (f—'exp(-iqf_)/\/g): where C' is a neutral field. The vertex operator
for the massless fields in the vector representation of SO(10) is Vué explig/v/3),
where V,,, p = 1,2,...10 represents the vector of SO(10) at level one. (V,
can be taken to be 10 free Majorana fermions.) Acting on this field with the

right moving supersymmetry generator ()7 we obtain a massless spinor field,

can be easily checked that the weights of these fields are the correct ones for the
27 of Eg (as we did for the adjoint), and that this is precisely the vertex operator

representation for the 27 of Eg at level one.

Similarly, the right moving vector fields with Q; = —1 give the 27 represen-
tation of Eg when acting with Q twice, 27 = 10 + 16 4+ 1. It can be further seen

that these are all the possible fields in the right moving sector of the theory.

How are the right movers in the 27 and 27 representations of Eg connected
together with the right movers? The only possible fields in the right moving
sector that these fields can multiply are the spinor and anti-spinor multiplets of
S0O(2). We thus have four possibilities: space-time left fermions which are 27
(Q; = Q,; = 1), right fermions which are 27 (—Q; = Q; = 1), left fermions which
are 27 (Q; = —Q; = 1) and right fermions which are 27 (Q; = Q; = —1). The
last two are CPT conjugates of the first two (Q; — —Q; along with Q; — —Q;).

We conclude that the matter content of the theory consists of a number of left
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handed fermions in the 27 of E; and a number of left—handed fermions in the

27 of Fg. The 27 fields correspond to left and right chiral fields, (¢, ¢), whereas

= 1o) 1

the 27 correspond to the fields which are left chiral and right anti—chiral, (¢, a).

general the number of 27 fields, No- would be different from the number of

SANNNEE S | i 1liuaa, L1

27, Ng7, giving rise to a net number of chiral generations in the theory, N =
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