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Abstract

In this research thesis, we have described new possible mathematical connections
between the formula concerning the coefficients of the '5th order' Ramanujan’s mock

theta function, the mass of mesons in string model, various parameters of Particle
Physics and Cosmology.
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The strange mesons Kj(1430),07 and K*(1680). 1~ are not described by the same wave function W (with different
Jj). It seems probable that a new strange 1~ meson exists with mass 1900 MeV which is a partner of K7(1430), see
Table VI in Appendix C. On the other hand, the K*(1680)-mass, 1717 £ 17 MeV, is only half of its width, 322 £ 110
Mev. lower than the SQM value 1910 Mev.

We have the following Table:

TABLE LEnergy distribution inside mesons at rest. v;(FE;) is velocity in ¢ (energy in MeV) of the i-th quark, Eg
is energy of the glion string in MeV and mpg = m — my — ma.

Particle,
quark content| vy | va | By | B2 | Eo |Eo/m, %|Eo/me, %

pt,dul0,98(0,99] 53 | 39 [679 88 90
1. du|0,88(0,93| 23 | 16 | 99 72 82
B7 bu|0,07)0.99(4727| 46 |507 9.6 91
J/4(15),ec]0,22(0,22|1476|1476| 146 4.7 67
T(15),bb|0,05|0,05(4720|4720| 22 0.2 67
vi2(1P),bb|0.18]0.18[4795[4795(324| 3.3 67

We see that the light quarks are relativistic and give noticeable contributions to the meson masses. The main
contribution to the mass “excess” of mesons mp = m — my — msg is given by the gluon string.

We have that:

53+39+679 =771
23+16+99 =138
4727+46+507 = 5280
1476+1476+146 = 3098
4720+4720+22 = 9462
4795+4795+324 =9914

We take the value of E; , E, and E, and we make some calculations. From the
formula of the coefficients of the “5™ order” mock theta function ¥, (q)

a(n) ~ sqrt(phi) * exp(Pi*sqrt(n/15)) / (2*5*(1/4)*sqrt(n))

we obtain, for n = 248:

sqrt(golden ratio) * exp(Pi*sqrt(248/15)) / (2*5™(1/4)*sqrt(248))-76+4+2
3



where 76, 4 and 2 are a Lucas numbers

Exact result:
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Decimal approximation:

0462.651386770605179169703337982742267241147864888158522697 ...

# iz the golden ratio

9462.6513867..... result very near to the rest mass of Upsilon meson 9460.30 MeV
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For n =224, we obtain:
sqrt(golden ratio) * exp(Pi*sqrt(224/15)) / (2*5™(1/4)*sqrt(224))-29-7-4-2

where 29, 7, 4 and 2 are Lucas numbers

# iz the golden ratio

Exact result:
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Decimal approximation:
5279.676272893316178518269411552302582626123629475691238192...



5279.67627.... result practically equal to the rest mass of B meson 5279.53 MeV
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For n =203, we obtain:

sqrt(golden ratio) * exp(Pi*sqrt(203/15)) / (2*5*(1/4)*sqrt(203))-29+7

where 29 and 7 are Lucas numbers
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3098.306470397246116418734540645508975568045288431783102611...

3098.30647...... result very near to the rest mass of J/Psi meson 3096.916
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For n =152, we obtain:

sqrt(golden ratio) * exp(Pi*sqrt(152/15)) / (2#5°(1/4)*sqrt(152))+11

where 11 is a Lucas number
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771.3345537208618611087728575016654588205858015034328676620. ..

771.33455372... result very near to the rest mass of Charged rho meson 775.4 MeV
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For n =99, we obtain:

sqrt(golden ratio) * exp(Pi*sqrt(99/15)) / (2*5(1/4)*sqrt(99))+sqrt7

where 7 is a Lucas number
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# iz the golden ratio

139.4343952... result practically equal to the rest mass of Pion meson 139.57 MeV
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For n =250, we obtain:

sqrt(golden ratio) * exp(Pi*sqrt(250/15)) / (2*57(1/4)*sqrt(250))-76-3-2

where 76, 3 and 2 are Lucas numbers
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Decimal approximation:
9914.268365498153413336980122900378848161885661704798611997...

9914.2683654....
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For n = 181, we obtain:

sqrt(golden ratio) * exp(Pi*sqrt(181/15)) / (2*57(1/4)*sqrt(181))-18

where 18 is a Lucas number
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# iz the golden ratio

1717.12553... result in the range of the mass of candidate “glueball” f,(1710)

(“glueball” =1760 + 15 MeV).
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We note that all seven results are transcendental numbers. We ask ourselves: is there a
reason for this?

In mathematics, a transcendental number is a real number or complex number that
1S not analgebraic number—that 1is, not aroot(i.e., solution) of a
nonzero polynomial equation with integer coefficients.

The best-known transcendental numbers are 7 and e

It is conjectured that all infinite continued fractions with bounded terms that are not
eventually periodic are transcendental. The number 7 is transcendental. The set of
transcendent numbers is uncountable, meaning that there are infinitely more
transcendental numbers than algebraic ones. This result was demonstrated by Georg
Cantor at the end of the nineteenth century. In mathematics, an uncountable set (or
uncountable infinite set) is an infinite set that contains too many elements to be
countable.

If the number is irrational, the representation in continuous fraction is infinite and
unique; vice versa, each continuous infinite fraction represents an irrational number.
Irrational numbers are exactly those numbers whose expansion in any base (decimal,
binary, etc.) never ends and does not form a periodic sequence. Some irrational
numbers are algebraic numbers like the square root of 2 and the cube root of 5);
others are transcendental numbers like 7 and e.

21



So if the values of the masses of the analyzed mesons are all transcendental numbers,
which are part of an uncountable infinite set, this could mean that there is the infinite
in between. It could therefore mean that the set of mesons in a bubble of an
inflationary universe like ours, is an uncountable infinity.

If we take, for example the mass of /1 = 3098, we note that:
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Thence, 3098.30647.... is a transcendental number and must be expressed from an
infinite continued fraction. Indeed:

Continued fraction
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We observe that, from the above expression, we obtain:

Input interpretation:

| 203
exp[x = ]

ﬁ e 3008.3064703072461164187
245 203
Result:
fw..n' 203/15 x | &
203
. - 22 = 3098.3064703972461164187
25
Plot:
BO00 |
[ﬁ[][][];
4[][][]:

2000 | gV 20315 x Il

i

i ! | 2 3 4  — 3098.3064703972461164187

Alternate forms:
NS Y 104525.00760556640026415

23
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i
1 |5+4/5

5 ,ﬂl = V20315 x _ 99 _ 3008 3064703972461164187

[
J i (1Y) ¥ TV
- 22 = 3098.3064703972461164187

25
1.0000000000000000000000 ¥ 2°%/15 ¥ _ 104525 00760556640926415

Real solution:

x = 3.1415926535897932384626
3.14159...

Thence, we obtain 7w that is a transcendental number. If instead of m, insert in the
principal formula the number 3, we obtain:

sqrt(golden ratio) * exp(3*sqrt(203/15)) / (2*5™(1/4)*sqrt(203))+11

Input:

295

1864.442488282617403318876228810194678643298431300428782619...

1864.4424882826..... result practically to the rest mass of D meson 1864.84, that is a
transcendental number and can be expressed from an infinite continued fraction.

Indeed:

Property:

f : |
oY =l ‘J _a
203
11 + ———— s a transcendental number
2V5

A

Alternate forms:
24



i, ) 5+v5 Ve
2\ 2030

il (] 4oof 5 )V B9
406 ’
11+

4

2V5
44660 +53/% | 406 (1+v5 | &V 95

4060

Fraction form
(302170 oo I S o s o, 0 o b e B RO, 1 0 T e L, ot [ Y 1 (O

1
1864 +
24+ 1
3+ L
1
1+ 1
S+ 1
1+ 1
1+ 1
b+ T
1+ 1
69+ I
26+ 1
2+ 1
23+ I
1+ 1
2+ 1
1+ 1
5+ 1
18+
4+ 1
1
1+—=
[ 203
ﬁ EXP[E 15 ] ® [—l}k {— l}k (203 - zq ]lk 2.5“‘ .
y +11=(110 3 L 4534
2 Y5 V203 ket k!

o (1), (32 -0 5t ) &, C1F () @-mf )

EXPBJZ_':'EZ ki 2. k! /
=0

k=0

[ o [—l}k {_é}k (203 - =g }k ZEE
10
h k!

] for not ((zoeR and —e < zg < 0))
=0

25



15

|
Vo 203
¢ exp 3\[ o (-1F (203 -xF xk (-1)

arg(203 - x}”

. . llﬂexp[ur{ 1 N
235 V203 2 o k!
203
- argi¢ —x arg|— - X
Chs Exp[znlMJ]exp EEXP[UT [2#} Y x
i

o, 1 (32 of (1) & DFe-xtrt () )

k& =40
Z‘ k! L k! /

k=0 ) k=0
@ (-1 (203 -x0f x7* (- 7). ]

5

2
5 k=0

Iol R and 0

|
Vi EXP[B\( 2 ] . |
° +11 = (i J_I'IZ R e ok 2 12 [aug(203 -z W2 1)
2 V5 V203 %o
o k =k
1 312 [arg{203 -2 W2 m)] 1/2 |arg(203—zg {2 7)) \?:"1 (— 1} [_E}k [EDS—ZD} %0
110 = % z‘ - .
’ k=0 i
53."4 i 3[ ]1 2|a|g|:a-':|3 _ZD].'.-ZJTJ| 12':1+lﬂlgl: 203 ‘ZIII]I.-'II‘FZJT?I]
= g
g

w (- 1'|' [ }k [203 2 }k zak [ 1 ]1,-'2 |argid-zg W2 m]

k! 2

ki 1 ok K
g2 arglé-zg (2 m) 850 [_z}k (¢ —Zo)" Zo
0

/
k! /

k=01
@ (-1F(-3), 203-20)" 55"
10
k

k!
=|:|

Therefore, it is not 7 that causes the result to be a transcendental number when the
expression is developed. So is it the expression itself that, once developed, leads to
results that are transcendental numbers? And why are the masses of the mesons under
examination ALL values ascribable to transcendental numbers, expressible through
infinite continued fractions? It would therefore seem that the strings that constitute
the mesons are expressions of irrational and transcendental numbers (infinite
continuous fractions like the Rogers-Ramanujan). Having the strings a frequency
linked to their vibration, it is possible to hypothesize that the frequencies of the

26



strings / branes coincide with transcendental numbers and that they are also an

uncountable infinite set

We note that, from the above six mesons mass, except the expression concerning the
mass of the Pion, we obtain, performing several computations with Lucas numbers,

the following interesting results:

For 9462.651..., we obtain:

sqrt(((sqrt(golden ratio) * exp(Pi*sqrt(248/15)) / (2*57(1/4)*sqrt(248))-

T6+4+2)))+29+1 142

where 29, 11 and 2 are Lucas number

Input:

|
| 248
E"P”fﬁ]

Ve T2 11 52
\ 2V'5 248

Exact result:

—_—

f |
f‘z Y 62/15 o |

T

pp ~70 +42
\ 445

Decimal approximation:

139.2761604236649812229311221955932569651879331468917939732...

139.2761604...
Property:
== I
f‘z Y 62/15 & é
42 + .| =70 + 15 a transcendental number

\ A5

Alternate forms:

# iz the golden ratio



—

1 . .
— 25D4D+JSID[53"4 31[1”@] 2V IS T _ggang

Series representations:

15

' exp[;r 248 ]

-76+4+2 +29+11+2=

2V5 v 248
*
EXP[?T Zli:]"'? - exp[;r zli:]ﬂ
42+,|-71+ —, _'[2]—?1+ ;
25 V248 o\ k 2V5 V248
1«"EE:!{I::[ 2145 ]
4 -76+44+2 +204+114+2 =
2V5 248
Fr k&
:xpnuf% q";
~1f(-1) |71 s ——=
EXp|m 21458]@ . 2 )k e
-71+ 1
2V5 Va8 (o k!
«;exp[n H%]
4 —T0+4+2 +20+11+2 =
2+ 5 /248
exXpl|r I|24—E= ﬁ
(-1f(-7) —?D+L_ZD ok
20k 2135 '.-'248 0
42 +4 =g Z T
k=0
for not ((zgeR and —oa< zg = 0))

28



For 5279.676..., we obtain:

2sqrt(((sqrt(golden ratio) * exp(Pi*sqrt(224/15)) / (2*57(1/4)*sqrt(224))-29-7-4-2)))-
11+3+2

Where 11, 3 and 2 are Lucas numbers

Input:
. |
_ exp[;r\l%]
L E— g gy
\ 2v5 V22

# iz the golden ratio

Exact result:

——y

| |
L4V 14/15 7 \/ 2
14
p - -42 -6
\\ 845

Decimal approximation:
139.3227617807109551977321779636908712011065133673118176353...

139.322761....
Property:
o4 y 14/15 & I ﬁ
-6+2, -42 + 15 a transcendental number
4—
\ 8v5

Alternate forms:

2] = \(I%[sﬂf?] AV _gn

\ 16

29



m oAV 1415 o
7 ’

2 , ~42 -6
16V5

1 ! i
= ‘1/35[53,4 ?[1+£] V14151 _oacan| _a9g

Series representations:

ﬁexp[;r [ 224 ]

15

2 p | B (R PN
25 V224
%
s 224
exp[fr 15] A Exp[;r = ]v‘?
-6+2 |-43+ [2]—43+ 5
\ 2V5 V224 H\k 245 224
\qexp[n !%]
2 ; ~29-7-4-2 —11+3+2=
25 V224
:xpnull% \|"_
(-1 (-3), [-43 = =
EXP[”T 212:] k 2Vs Va4
[
-6+2 |-43+ ; 2 '
2V5 V224 15 k!
ﬁexp[fr !%]
2 Z N, B, (G P8
25 V224
aaft fmi e
1F(-1) |42 ¥ = %
o —oh|TEt -Zy | E
20k 2Y5 vaza ¥
(1)
-6+24 =0 Z =
k=0
for not ((zgeR and -o < zg = 0))



For 3098.30647..., we obtain:

5/2sqrt(((sqrt(golden ratio) * exp(Pi*sqrt(203/15)) / (2*5*(1/4)*sqrt(203))-29+7)))

Input:
x - Exp[;r\lzf'—;]
—dVpx—————— 2047
2y 4

\ﬁ 235 203

Exact result:

—_—

f |
oV 203/15 & d
203

B3l tn

- _29
\ 245

Decimal approximation:

139.1560830146594354319465568452764690266115933026037262939...

139.156083....

Property:

i, |
1It=,14'21:13_.'15 n | &
203
=22 + 1s a transcendental number

\ 2V5

B2l Ln

Alternate forms:

{203/15 »
A = _29

s
5|1 [5+95
22V 2030

| TR

\HL[:H V5 | eV203/15 1
406 ’

5
= - _22
2\ 2 Y5

| —_—
A || 2[5 \/405 [1 + *JE] V0157 _gggag
4\ 203

31
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Series representations:

— —&
i Exp[;r f%]ﬁ o exp[w%]ﬁ
~ | -23 : Z[z]-zm e
2\ 2V5 V203 jp\k 2Y5 V203

| 203 ll'__k
. :KPJT‘I,IIE d
—y . =1f(-1) [-23+ —
exp[;r\fﬁ]v'qh [ zjk 2¥5 Vo3
5 15 9_\::1
-, -23 + , 1
2\ 2V5 V203 i E
203
1 \qexp[ﬂ 15]
= | , o7 o
2\ %5 v203
exXp|T IIE \I"_ -
Ty o1s
CDEZ) =22 —zo| =t
=2k e e B

JEC ey |f S e J |
Ior not {|Zg ek and -

For 771.3345..., we obtain:
1/5(((sqrt(golden ratio) * exp(Pi*sqrt(152/15)) / (2*5*(1/4)*sqrt(152))+11)))-11-4

Where 11 and 4 are Lucas numbers

32



+11]-11-4

Exact result:

P—
| S Y

i |
ZV3BSH [ 8
38

+11|-15

Gr—

1
S 435

Decimal approximation:

139.2669107441723722217545715003330917659171603186865735325...

139.26691....

Property:
o |'_

&2 Yv38/15n | &
38 |
-15+-1]11+ 15 a transcendental number

4v5

Alternate forms:

&2 V3815 | &
3g B4

5

20¥5

53/4 24 38/15 *u,'m + 8360
-15
3800
—
—— 64

1 1 _— Y
e ||—[5+w,"5]f2"38"15”——
4D‘|,|95 5

Series representations:

33
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152
\’Eexp[n,j - ] w (-1f(-2) (152 -z0) z*

+11|-11-4=|-640 )’ L 534

2| 2V5 V152 = K
B R BT T
= o b {_E}k[ls z.:,} z | =1 { z}k{-ﬁ )5 |,
SR 2 k1 2. k! /
k=0 ! = '
o (-1F(-1) (152 -z) z*
[5':' [ 2 }k for not ((zgeR and —os < 2o < 0))
k! !
k=0
[ 152
1 \‘II'IEXP[}T s ]
= +11[-11-4=
3| 2¥5 V152
k k k{1
arg(152 —x) jy &, (-1 (152 -x)" x {_E}k
-640 Exp[z ;r{ ” .
2 ket
k=0
152
' argig — x arg|— -x
B EXP(IF{MJ]EXP nexp[m {#} V{;
+ 2x
k
0 [—1].k [% —x} ¥ [_El}k P [—l}k [¢_x}kx_k{_§}k ;
k=0 k! = k! /
k k ok 1
50 ex (,ﬂargtlsz—x}“i[-l} (152 -xf x* (-2} o
ol )
k=0
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‘«'Eexp[;r\/E ]

1 15
= - G 1 1 I e
S| 235 4152

4]

p En

k 1] i k&
12 |argl152—=n W2 m)) < (-1y [_ 2 }k (152 - z) %o
ZD +

k!

k=0

. 1 yvz|ag{ B2z )fizm| vy2(14ae 152 2 )2 m|)
534 exp[n[—} | 15 0f |Z|:| { l |75 o) |

& Coslls ‘zﬂ}k %" ]( 1 ]1.-'2 |argid-zg 2 m)]

B k! ZD
ki 1Y o ook
12 |argld—zg W2 m)] — 1) [_E}k =Bl % !
Eq K1 Jf-'
k=0 :
w (-1 (-2), (152 - z0)* 55~
. L0
k=0 :

For 9914.26836..., we obtain:

1 yvl2|augf{ls2-zpyi2my]| _ ' p e W2 7 1 /2 [argi{152-=n i m)|
[[_J V2 laig1s2-zg)/2 7)) [—54[)[ J

sqrt(((sqrt(golden ratio) * exp(Pi*sqrt(250/15)) / (2*57(1/4)*sqrt(250))-76-3-

2)))+29+11
where 29 and 11 are Lucas numbers

Input:

|5 exp[;r,J = J

. " iy A F N G |
‘1 25 250

Exact result:

35
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Decimal approximation:
139.5704191288665481900321865698209577071282492727801662146...

139.570419...

Property:

i |'_
5v23n | @&
- | d
b
40 +4| -81 + ————— Is a transcendental number
\1 1|:| 53_:'4

Alternate forms:

’l 1} I [~ 523
4D+‘qﬁ\/5+1}'5 Pl Ko B ) |

[R—

|
1 P .
40+ f\/5+45 SVHTT pyng

V1+vE SV2ar
40 +,| , -B1
\ 20 x 534

Series representations:

” 250
Vo exp[;r\/ - ]

\ 2¥s5v3s0

-76-3-2 +29+11 =

I
exp[n E] Vo

1
5 4— 2] <Ha 4
\ 245 250 ‘\k 245 /250
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-76-3-2 +29+11 =

— vk
explmr |IE '.,I'dl
— (-1F(-3), |82+ e Vet
Expn\l?]ﬁ . 2k 25 ¥as0
40+ [ -82+ — > 1
\ 2¥5 V250 o k
\.’Eexp[n\/%]
— ~76-3-2 +29+11 =
\ 2v¥5 v 250
|50 |
cord) [ T ]
= —Zn | &
k 2Vs V50 2
4D+1,.'z.;.>_‘ i

For 1717.1255..., we obtain:

3*sqrt(((sqrt(golden ratio) * exp(Pi*sqrt(181/15)) / (2*5™(1/4)*sqrt(181))-18)))+11+4

Where 11 and 4 are Lucas numbers

\j; — -18 +11+4

# iz the golden ratio

Exact result:

37



/ /
= 181/15 = M
181

-18 +15

3
\ 2V5

Decimal approximation:

139.3146403219552378300821545642660695061741041646012700848...

139.31464.....
Property:
{,\n' 183/15 7 | ﬁ
15+3,|-18+ Z 15 a transcendental number
\ 295

Alternate forms:

15 +3 | 18
\ 2\ 1810
T i S
\I e [1 i \.‘T} {ﬁ.' 181/15
362 !
15 +3 , -18
\ 25
l -
3 (9050 + J 905 [53-"4 J 362(1+V5) &V BV 7 65160
1810
Series representations:
T I 181
Vg exp[;r\( oy ]
3 T ~18 +11+4 =
\ 295 yIa
k&
exp[;r %]'«"E o exp[;r u]w‘?
15+3,]-19+ —, ﬂ[z]—19+ =
' 245 V181 'k 25 181
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— K
explr |Im \,"dl
— ki 1 L ¥ 15
(101 | [l}l._ }k 19 i
EXP}T\JF v . 2¥5 v181
15+3,\-19+ py :,L =
25 4181 k=0
|
e 181
v EK]_][II"J ~ ]
3 pY— -18 +11+4 =
.‘\ 2v5 v 181
I 18 [ ¥
explr, | T \"dl
. Y 15
1f (-1), |18y ——— x| ¢
-2k sy |
—
15+ 34 =g L =
k=0 E

We observe that all the six results 139.2761604... 139.322761... 139.156083...

139.26691.... 139.570419... 139.31464..... are practically equal to the rest mass of
Pion meson 139.57 and are all transcendental numbers

But what can be further obtained from this value, and why is it so recurrent? The
average of the six results is:

1
G (139.2761604 + 139.322761 + 139.156083 + 139.26691 + 139.570419 + 139.31464)

139.3178289
139.3178289

Multiplying this value by 12.61803398... = 11 + golden ratio and subtracting 29
(where 11 and 29 are Lucas numbers), we obtain:

(11+golden ratio) (139.3178289) — 29

(11 + ¢« 139.3178289 - 29
39



1728.917100...
1728.9171....

This result, 1728.9171... is practically equal to the Hardy-Ramanujan number and
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.

Furthermore, we have that performing the 10" root of this value, we obtain:

(139.3178289)*1/10

1Y 139.3178289

1.6383273063...

1.6383273063....result = {(2) = = = 1.644934 ..

COSMOLOGICAL APPLICATIONS OF RAMANUJAN’S MATHEMATICS

From:

Spectral distortions in CMB by the bulk Comptonization due to Zeldovich
pancakes - G.S. Bisnovatyi-Kogan - arXiv:1902.01113v1 [astro-ph.CO] 4 Feb 2019

i 1 Bt e’
bt | 14+ — 'D;._ -
-l | 1214_%?5"—

f(v) =

(26)

For C; =0.7744 and Byt = 1.2, we obtain:

0.7744/(e™x-1) ((((1+1/12*(1.2)/(1+(1.2/4))*(x*e™x)/(e”x-1))))
Input:

40



0.7744 1 1.2 xe*

ef -1 12 14+ 12 -1
4
Result:
0.7744 [D.D?BG:'ZEI e x " 1}
e =1
e -1
Plots:
¥
2l
1
-4 2 2 4

-40 -20 il 20 40
~1.5{
-2.[]E

Alternate forms:
¥ (0.0595602 x + 0.7744) — 0.7744

e — 1)

0.0595692 (¢* x + 13.¢* - 13.)

(e* — 1)

0.0595602 (13« -1+ 1.¢" 1)

(e* — 1)

Expanded form:
0.0595602 ¢+ x 0.7744
P b " e -1

Roots:

1| p
' e x |x from =5to 5)

S50 to 50)

| - G
X = W,(5.75137x10°) - 13, 2.71828"n B _449413. 4 0

Wiz is the analytic continuation of the product log function

41



Properties as a real function:

Domain

IxeR:x+0}

Range

I s 484 0
b ¥y< 675 I ¥ >

Series expansion at x = 0:
0.833969

X
(Laurent series)

- 0.3872 + 0.0595692 x - 0.00082735 x° + O(x*)

Derivative:
|l T
ggpan iy —2rEr -
i 12|:1+?:|llv -1 B
dx e -1 -

et (e (=0.0505602 x - 0.714831) - 0.0505602 x + 0.714831)
-1y

Indefinite integral:
0 ??44[1 ” D.U?ﬁgzzlp"x}

145
-1+e*
[ 0.0595692
2.71828* -1

(assuming a complex-valued logarithm)

dx =

Limit:

0 ??44[1 " n.n?lsx:'zzl.-"x}
it = L e 0.7704
X——m -1+ -

42

- G.EBBQEQ]I +0.833969 log(1 - 2.71828%) - constant

K iz the set of real numbers

logixy is the natural logarithm



n.??44[1 + %ﬂcr}
—14E"

lim =0=0

X0 -1 +e*

Alternative representations:

1+—12"“" 0.7744 1+—121"” | |o.7744
12|:1+ 1:1-1| 12(1+ “]z -1)

e -1 - z¥-1

- A
1+L 0.7744 |1+ —20"1 10 7744
12|:1+ 1:‘-1| 12n'1+ . ]fn -1)

et -1 we -1 L oo

1.2x[1+ —
-1+c-:|H1-"—:|
o 0.774411 + TYE P
1+ —o— |0.7744 i e b
12{1+T“].:--‘-1;| -1+mu1f,2.|
et -1 . S ot
—1+cc|ﬂ'|l|5.|

Definite integral after subtraction of diverging parts:
0.7744 [1 ¥ 00762231 & ¥

oo O ) (07744 0.0595692 ¢* x
J 1 = - [ + ] dx =10
0 — L+ E

-1+ (-1 +e& P

From:
x=W _n(5.75137x10"6) — 13

Input interpretation:
~13 + Wy(5.75137 - 10°)

Wiz is the analytic continuation of the product log function
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Values:
n 1 2 3 4 5

W, | -0.086848 -0.288973 -0.517543 -0.730323 -0.917853
5.75137 x +5.85735 +11.8174 +17.888; +24.034 +30.2254

105)-13 i i r

Global maximum:
max{W,5751370)-13) = Wi5751370)-13 at n=0

Wiz is the product log function

Global minimum:
min{Wy5751370)- 131 = Wi57513701-13 at n=10

Now, we have that:

(((0.7744/(e(-0.086848+5.857351)-1))))* ((((1+1/12%(1.2/(1+(1.2/4))y*(((-
0.086848+5.85735i)*¢(-0.086848+5.857351)))/(((e"(-0.086848+5.857351)-1)))))))

Input interpretation:

0.7744 1 1.2 (—0.086848 + 5.85735 ) ¢ 008684845 857354
P—D.DSES4S+5.SS?35I = * E 1+ % F—D.DSBS4S+5.85?35I e |
iizthe imaginary unit
Result:

0.0000174964... -
0.0000129317... ¢

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

Polar coordinates:
r=0.0000217567 (radiu i = —30.4684°

L]

0.0000217567

44



Alternative representation:

1.2 ({-0.0B6848+5.85735 i) e~ 0 DBOR4B45. BA7IR4) N
12| 1+§ |(¢-0-086848+5.857351 1)

E—U.DSES4S+5.85?351 |

[1 1.2((-0.086848+45.85735 i)exp 008084845 85735 4,,)

12.{1+%Hﬂp—u.ns-ss48+s.ssrgs;m_l] ]':'-??44

0T =

EXP—D.086848+5.85?351 (Z) - 1

Series representations:

1.2 ({-0.02684845.85735 i) ¢~0 08684 845.857354)
- (0.7744

12': 1+%]|:!.—D.DEI5848+5.85T35 i _1]

f—0.086848+5.85?35i ik

1
P 1 173626 a0 1 08AB4845.857354
-[[D.??M [[?‘ E]ﬂ -0.993319 LL E]D — 0.450565 i

=0 =0

‘}"ﬂ\ 1 OBAB48 4585735 ; m—, 1 086848 @ q 53.8B3735i
Bl e )
=0 =0 =0

1.2({-0.086848+5.85735 i) 0 0868484585735 1) e
12|14 % |(¢~008684845.85735 _y)

E—U.DSES4S+5.SS?35I &

1
173606 OE6EB48 4585735
@ (1 +kF kg A L
-[[D.?wr [[} e ]D -0.993319 [;‘5_‘ o a

=0 . =0 _
"E‘ [_1 +k}2 OBG848 45 857354 :
0.450565 i [%j T]D /
@ (1 4kp 0B6E248 S 14k 5.85735i42
2‘ e - L o1
= =0

1.2({-0.086848+5.85735 i) 0 0868484585735 1) N
12| 1+%'||: (~0.0BBB4B+45 857350 _y)

0—0.086848+5.35?35I i

= (1+ky 17
[0.3489 18 [-2.21943 [}‘ . +2.20461
= '

o [—1+k}2 OB6E484+5.85735i "‘fﬂ [—1+k}2 OBHBB4845.85735i ;
B = )
S (_1+k)7 LELLEL: © (_1+k7 5.85735142
T B

=0 =0
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[(((0.7744/(e(-0.086848+5.857351)-1)))* ((1+1/12*(1.2/(1+(1.2/4)))*(((-
0.086848+5.85735i)*e(-0.086848+5.857351)))/(((¢"(-0.086848+5.857351)-

DNI1/(6472%8)

Input interpretation:

0.7744
o-008684845.857354 _ 4

- (-0.086848 + 5.85735 i) ¢ 0 08684845 85735 A[ 1 ]
i E 14+ 12 o0 08684845.857350 _ 642 . 8
iizthe imaginary unit
Result:
0.999672... -
0.0000194179... i
[using the principal branch of the logarithm for complex exponentiation)

Polar coordinates:

r =0.999672 (radius), #=-0.00111293° (ang

0.999672 result very near to the value of the following Rogers-Ramanujan continued
fraction:

e_% e ™V
\/g =1- R = 0.9991104684
-p+1 1+—e_3wE
143 405‘{/5_3 -1 14—
e—47r\/§
1+
1+...

From the inversion, we obtain:

1/[(((0.7744/(e/(-0.086848+5.85735i)-1))))* ((((1+1/12*(1.2/(1+(1.2/4)))*(((-
0.086848+5.857351)*e(-0.086848+5.857351)))/(((e"(-0.086848+5.857351)-1)))))))]

Input interpretation:
1

0.7744 14+ L, 12 . (008684845 85735)e O ORORIRLS BRTIRI
,-0.086848+5.857351 12 1412 ,~0.086848+5.857351 _;
4

iizthe imaginary unit
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Result:

36962.7044800993722034825744870185106833352857721026166116... +
27319.37856172874326935435369717202836188937080915266875571...

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

Polar coordinates:

r=45062.9 radius), 8= 36.4684° ancle

)

45962.9

Alternative representation:
1

1.2({-0.086848+5.85735 i) 0 0B6B4845. 857354
1+ - :
12':“1:12]': ¢~0-08684845.85735i ;)

0.7744

O OBEB4845 857357 4
1

1.2((-0.08684845.85735 i) exp O UBGB4B45 857354 ;)
1 ; : ! o774
12':1+l;_]|:m—0.086848+5.85?35J,:;J_l]

fon

exp-0-0B684845.85735 4,

Series representations:
1

1.2({-0.086848+5.85735 i) ¢ 0 0B6B4845.857354)
1+ - ;
12|:1+l_f]|:!.—ﬂ.086848+5.85?35 i)

0.7744

o .0B6B4845 857357 4

© 9 086848 w1 5857351 (e 1 02AB4E
b 5354 )53
=0 =0 =

ﬁ:,“ 1 08AR48 \E-. 1 5.857351i @1 1 5.857351i
[-2.21943 LL . +2.20461 L E] +i LL E] ]]

=0 =0 =0
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1

1.2((-0.08684845.85735 i) ¢~ 0B6B4845.857354)
L lo.7744

1+

12':1_'1.42",: p.OB6B4845.857354 -1

008684845 857357

086 : i
2.866 |- i ﬂ aness .\ i ﬂ 5.857351 |
. k1 = ,r
= GE48 e 086845
08 .
S 14k <y
[[;‘ T]ﬂ [—2.21943 [E“ T]ﬂ .
N =0

5.837351i 5.837351i
@ 14+k) = (-1+kP
saov 5 2 T 5 L P

=0 =0
1
1.2({-0.086848+5.85735 i) o0 0868484585735+
1+ S : L l0.7744
12I:1+1:r],:!.-n.ns&s43+5.35?35; 1)

o 0.0B684845.857357

0086848 5.85735
- Nen 1+ k > 1+k J
~5.857351 S5.85735] = I
—[[1.29132 2 [2 [hz T ] 1.06205 [J‘E Ty ] ]Z]JI,.

=0 =0

= 086848 086848
Z L+k 0585735 i l+k i
k! k!
=0 =0

5.857351 5.8573571
2 1+k 2 1+k
1.05495 LL ?] —0.478522 ; LL ?] ]]]

=0 =0

Note that, from the formula concerning the Coefficients of the 'Sth order' mock theta

function 1,(q), for n = 318, and performing calculations with the Fibonacci numbers
8, 5 and 21, we obtain:

sqrt(golden ratio) * exp(Pi*sqrt(318/15)) / (2*57(1/4)*sqrt(318))+8/2*5-21
Input:

EXP[ 3—5 ]
25

v 318

T S e |

# iz the golden ratio

Exact result:
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—_—

P, |
! !
eV 106/5 7 &
318

, +200
2V5

Decimal approximation:
45962.40172081978946797289972227124481441370285990011194842. .

45962.4017208...
Property:
oV 1065 I N
318
200 + ; I1s a transcendental number
25

Alternate forms:

I T
200 + :11- ‘-q( % [5 3 E} oV 106/5

152 !
299 +

435

Il—
950820 + 534 \{ 159(1+V5 ) ¢V 1065 7

3180

Series representations:

e
Ve exp[n\( e

ki 1 ok ok
+82x5-21 = zggﬂi[_h 3 G18 -2 %

3/4
+5

2V5 V318 k=0 2
ff 1Y f106 ik % f(-1) (b-z0) 555
B [_z}k[ 5 —z.;.} % =0 [_z}k i
eXplry 2o ket k!
k=0 ' k=0 -
o (-1)F (-2), (318 — zo)* zg*
[1|:| [ Z}k i for not ([(zneR an | —
k=0 ’
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2VE5 V318
o (-1 318 -xf xF (- 1)

2%
k!

arg(318 - x}”

[EQQD Exp[m{ 5
T

k=0

i

; argigp — x
534 Exp(”r{ g;a }J]Exp[nﬂxp[rn

il s S k Ly
=, -1y [ 5 —x'} X [_2}.1: o -1y (b —x) x [_2},!.; I,.'
k=0 k! = k! /
k k o~k 1
arg(318 —x) |y o= (-1)* (318 - ) x ['E}k
10 Exp[z T J] for | :
75 e [
4 L 82 5 —21 =
2v'5 V318
1 142 [g(218-2g)2m)| _q, e 1 \1/2 larg(@18-z 2 m)
[[_] zﬂl,zlalgﬁls 2 W2 ) [2990 [_J
Zg =

ki 1 T
U2 larg318-zg)/2m) s (=11 [_z}k (318 - 20)" 7
4

0
k!
k=01

| 1 /2 |arg] 116 -z l|,-"lii2 m 12 14=ug 105 ~zp '|I."I-:2 mi|]
£3/4 exp[;r (z_] | 5 o /(2] = (1+]ars| 520 )iz
jul

= [_j|_*|.‘llc {_i}k [%6 —Zn}k Eg_k ]( 1 Jl_-'z |argid—=gn W2 ]
1

. ol
/
|

z
k=0 -

k 1 o k _—k
1/2 |argig—=n W2 T ) 1) [_ 2 }k @~ Zo) %
Zo 24 ket

k=0
o o [_El}k (318 —zg)* 25~
10 L T
k=0

or:

(((0.7744/(e(-0.917853+30.22541)-1))))*((((1+1/12*(1.2/(1+(1.2/4))* (((((((-
0.917853+30.22541))*e(-0.917853+30.22541)))/(((e(-0.917853+30.2254i)-1)))))))

Input interpretation:
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0.7744 1 1.2 {~0.917853+ 30.2254 ), 0:F17853430.225%2

Py
o-0017853430.22544 _ 12 14 L2 (-0O17853430.2254i _

Result:
_5.95448.. % 1075 _
417010, % 1075 ;

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

Polar coordinates:
r=7.2605x10"% radius), @=-144.995° (angle

7.2695%107°

Alternative representation:

1.2 ({-0.917853+30.2254 i) ¢ 091 78534302254 43
- |0.7744

12 1+%]¢l.4.91?853+30.2254 i)

0—0.91T853+30.2254 i

[1 1.2({-0.917853+430.2254 i )exp 0 1 7853430.2254 i)

: : - 10.7744
12':1+%1¢ﬂp4.91?353+30.2254; ]

-1

- fol 1
Exp-c'.m?sszafzu.zzsm -1

Series representations:

1.2 ({-0.917853430.2254 i) ¢~0-917853430.22544)
- (0.7744

12': 1_‘17-‘2 '||: e 917RE3430.2254 J'_l]

{“_0'91?853+30'2254‘ -1

o 1 1.83571 ™ 1 D1T7ES3 +30.2254 1
-[[D.??M [LL E] - 0.929396 LZ E]D ~2.32503
=0

=0
‘:‘3\ 1 217853 +30.2254 Iln' ‘3?., 1 217853 @ 1 30.2254 i
DI [ DRSO
=0 =0 =0
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1.2 |{-0.917853+30.22544) ¢~ 091 7851430.2254 1) s
] a .
12 1+%'|h.—ﬂ.§'1?853+30.22541 1)

f—0.91?853+30.2254 i

1
1.83571 2178534302254
& (-1+k) o (-1+k)
—[[D.??M[[} = ] -0.929396 L} e =

=0 =0

\{_-,1 [_1 k}z BD17853430.2254 §
2.32503 ; [} k—t]ﬂ f.f

=|:|
L B B b T o R e B L 2
2 k! |5 k1
= =0

1.2 {{-0. 9170534302254 i) ¢~0-F1753430.2354 43 A
a 2 N
12 1*%” ,~0. 9178534302254 ;|

f—0.91?853+30.2254 i _

1.83571 L1TES3 4302254 4
Sk uc B Al (Y
[1.8005 ~0.430102 LL T] +0.399735 [}‘ T]ﬂ g
= =0
aa [_1 +k'|12 O17BE3430.2254 5
iy — /
k1 /
=|:|
0 % Rl B S [0 L et 2
=0 =0

From the formula

fl{lj') - 1 IJ'_:;GT e
g ey Bor g '
fo(#) 1214 A7 e” 1

OBulk =

(33)

we obtain:

1/12%(1.2/(1+(1.2/4)))*(((-0.917853+30.22541)*e(-0.917853+30.2254i)))/(((e'\(-
0.917853+30.2254i)-1)))

Input interpretation:
1 1.2  (=D817853 + 30,2254 ¢ 7 71343022543
E 1+ 14-_2 o~0P17853430.22544 _ ¢

iizthe imaginary unit
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Result:
-0.999995_. +
7.43819... x 1079 ;

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

Polar coordinates:
r = 0.999995 (radius), &= 180.° (angle

0.999995

Alternative representation:
1.2 ((=0.917853 + 30,2254 j) ¢ 0 F17002410.22041)

[[1 + 14_2} [f—0.91?853+3l:l.2254 i_ 1]-} 12

1.2 ((~0.917853 + 30.2254 jj exp " F17833+30.229% 1 )

[[1 oE 14_2} [Exp—ﬂ.g‘l?853+30.2254f{z} m 1}} 12

for :

Series representations:
1.2 ((-0.917853 + 30.2254 §) ¢~0-917833430.22341)

[[1 + 2_2}[f—ﬂ.91?853+3ﬂ.22541' _ l'll} 12 N

2.32503 (-0.0303669 +1 (Tfr, 2 )

o 10917853 s 113022544
_{Lkil k!} ) [Zk:ﬂ Kt }

1.2 ((=0.917853 + 302254 jyo~0F17153430.2334:1)

[[1 i l‘.t_z}[f-n.m?sshzn.zzsm _ 1}} 12 B
{-14k)2 Y30.2254i
S

2.32503 (~0.0303669 + i) [Efd;.
o (-14k)2 0017853 o (142
_[stzu k! ] +[Zk=ﬂ k!

1.2 ((=0.917853 + 30,2254 j) 017153430, 23331)
[[1 + E} [‘,-0.91?853+3|:|.22541 _ 1}} 12 -
4 !

232503 (-0.0303669 + 4 (I, L&

]30.22 544

}30.2254f

20,9507 § @ 14k (0.917853 [ @ 14k (30225410
11.526296 .« [0, w) k0 &1 )
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[1/12%(1.2/(1+(1.2/4)))*(((-0.917853+30.2254i)*e"(-0.917853+30.22541)))/(((e'\(-
0.917853+30.2254i)-1)))]"64

Input interpretation:

1 1.2 (-0.917853 + 30.2254 j) g 0017833430.2254
12 14+ L2 o-0917853430.22541 _ ¢
4
iizthe imaginary unit
Result:
0.999709... -
0.000475908...
[using the principal branch of the logarithm for complex exponentiation)

Polar coordinates:

r=0.999709 radius), #=-0.0272755° (ang

0.999709 result very near to the value of the following Rogers-Ramanujan continued
fraction:

e_ﬁ eV
\/g =1- e‘z”ﬁ =~ (0.9991104684
-p+1 1+—e‘3”‘/§
143 4054\/5_3 -1 145
e—47r\/§
1+
1+...

From the formula

i e” i \
Jern(P) = — {1 + yi— [ — —1} } ; (32)
€ 1 e

tanh(7/2)

we obtain:

((-0.917853+30.22541)"3/(e"(-0.917853+30.22541)-1))*(((((1+1/60*(-
0.917853+30.2254i)*(e"(-0.917853+30.22541))/(e"(-0.917853+30.2254i)-1))*((-
0.917853+30.2254i)/(tanh((-0.917853+30.2254i)/2))-4)))))
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Input interpretation:

(-0.917853 + 30.2254 i) 1 RN, 2 e
; 1+ — «(-0.917853 +30.2254 5) -
p-0917853430.22544 _ 4 G0 o-0917853430.22544 _ q
-0.917853 + 30.2254 ¢ 4
tanh[é (-0.917853 + 30.2254 1))
tanh(x is the hyperbolic tangent function
iizthe imaginary unit
Result:
4.56033... x 10° -
8.65133... x 10° i
(uzing the principal branch of the logarithm for complex exponentiation)
Polar coordinates:
r =977968. (radius), €= -62.2052° (angle

977968

Alternative representations:
[[[1 (—0.917853 + 30,2254 j) ¢ 0 017853430.2254 ]
+

G0 [f—0.91?853+30.22541 _ l'l

~0.917853 + 30.2254 ; B
tanh[El (-0.917853 + 30.2254 1))

(—-0.017853 + 30.2254 i)’ j.f' [ﬁ-“““*“‘-”'—“” . 1) =

(—0:017853:4 30.2254 3) ¢ B F1715100 22ad
|5|:| [_ 1 +f—0.91?853+30.2254 J'-}

[[—0.91?853 +30.2254 3 [1 -

|" 0917853430, 2254 )
-l+¢ }

[ _0.917853 + 30.2254 ; ]
-4+

2
L L+¢0 917853 -30.2254
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. (—0.917853 +30.2254!}E—U.91?853+ED.2254:'
i B0 [f—0.91?853+30.2254f _ 1'}

~0.917853 + 30.2254 ; B
tanh[El (-0.917853 + 30.2254 1))

(—-0.917853 + 30.2254 i)°

,-"[ ~0917853430.2254 4 1
o -1)=

(~0.917853 + 30.2254 f) ¢ 0-917853+430.22544
EIC' [_ 1 +f—0.91?853+30.2254f}

(-0.917853 + 30.2254 i) [1 +

-0.917853 + 30.2254 4 J
-4+ / {— 1+
1 /
ccurhl{%1—0.91?85380.22541]]

f—0.91?853+30.2254 J'}

|, (0917853 + 30.2254 j) ¢ 0917853430 2254
7 5|:| [f—0.91?853+30.2254i _ l}

~0.917853 + 30.2254 :
tanh[El (-0.917853 + 30.2254 1))

(—0.917853 + 3D.22541F];’ [ﬁ-‘-””*'—“”‘”-”'—“"' 9 1} =

3 -0.917853 + 30.2254;
(-0.917853 + 30.2254 5y (-4 +

cc:th[El (-0.917853 + 30.2254 i) - I

2
i (—0.917853 + 30.2254 j) g 7 F17Ra34I0. 23542 / [_ |, ,-017853430.2254 ‘.}
5|:| [_1 + F—U.91?853+30.2254:‘-|_ ."l

Series representations:

. (—0.917853 +3I:I_22541'|-E_D'gl?853+30'2254f
i a0 [E—D.91?853+3EI.2254:' _ 1'}

~0.917853 + 30.2254 ; "
tanh{i (~0.917853 + 30.2254 )

(-0.917853 + 30.2254 i)’

lllu'llll [P—D.91?853+3EI.22541 _ 1} _

U PLIB5IHI0225%44 | 1 017853 + 30.2254 i)

5|:| [_1 _'_l‘“—l:l.';-‘1'?853+3|:I.2254-J''|I
[ —0.917853 +30.2254 |
-4+

/
-1-2 Ezozl[_l}k q2k ]."II
[_1 +f—U.91T853+30.2254I} for a (0 599965 4 (95

[[—D.91?853 +30.2254 i) [1 "
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: (—0.917853 + 30.2254 j) ¢ 0 F17853+430.22544
- Ell:l [E—D.91?853+3I:I.2254f _ 1}

~0.917853 + 30.2254 ; B
tanh[El (-0.917853 + 30.2254 )

(—0.917853 + 3D.2254z}3];f [ﬁ-‘-"”*'—“*“-”'—“” 3 1) =

0.503757 £3922541 (_0.0303669 + 1}]

_ED.S‘I?SSE 630'2254‘

[[—0.91?853 +30.2254 iy’ [1 -
+

- + + :;

Il'l -0.917853+430.2254 i
],"' [— l+eg }

|, (£0.917853 + 30.2254 j) ¢ 0917853430, 2254
i+ 5|:| [f—D.91?853+30.2254f _ 1'}

_0.917853 + 30.2254 .
tanh[il (-0.917853 + 30.2254 1))

(-0.917853 + 30.2254 i) ,e"f i |

. 0.503757 ¢3223%7 (_0.0303669 + i)
(-0.917853 + 30.2254 4" |1 +

- ;
_fIII.';'l. 833 5 ng'EEE‘“

1 .
_A g ;’; {_1 +f—0.91?853+30.2254:}

4Em 1
k=1 10 017853 -30.2254 i) 4{1-2 k|? n?

Integral representation:

|, (0917853 + 30.2254 j) ¢ 017853430 22544
2 5|:| [f—0.91?853+30.2254f _ 1'}

~0.917853 + 30.2254 .
tanh[El (~0.917853 +30.2254 1)

(-0.917853 + 30.2254 i)’

I-"['t“—EI.'.C‘l'FEI53+3I:I.2254f _ 1} _
/

£ 0917853430.22544 () 917853 + 30.2254 i)
6|:| [_ 1 +f—0.91?853+30.2254 J"l_

(-0.917853 + 30.2254 i)° [1 -

-0.917853 + 30.2254 ! -0.9178534+30.2254 §
-4+ ,."' [— l+e }

{-0.017853430,2254 i) 5
sech*(t)dt

L
-2
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From which:
sqrt(977968)
Input:

\ 977968

Result:
44/ 61123

Decimal approximation:
088.9226461154583146165859860316604817912803577021468700549...

088.92264611...

From which:
1/8*sqrt(977968)+golden ratio

Input:
1 ——
- 4 077068 +4

#is the golden ratio

Result:

v 61123
2

&+

Decimal approximation:
125.2333647531821841752778350883231983416303538925741216190...

125.23336475... 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

Alternate forms:

%[4 61123 + 1+-~E]

é[2¢+-\,"61123]
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é [1 + \(Ilz [3(:554+ \ 305615 ] ]

Minimal polynomial:
16 x* —32x° — 489000 x° +489016 x + 3735 287660

|

[_El}k

Series representations:

—_—

77968 1 5
*“’Tg +4 =+ -\ 977967 31977967+ [
k=0

b I

}k

— 1
77968 1 @ (- ———

Vo968 s, Jorresr § Come
8 8 g k

v 977968 IRoRes,_ 1, 9779677 I~ —5)I(s)
—— t¢=¢+ 2 —

8 16y n
And:

1/8*sqrt(977968)+13+Pi

Input:
l m———
3 \ 977968 +13 +x

Result:

—_—

61123
13+“IIT

+

Decimal approximation:
139.7569234180220825655358916372370631081072141121434645778...

139.7569234... result practically equal to the rest mass of Pion meson 139.57 MeV

Property:
V61123

13 + — 5 +misatranscendental number

Alternate forms:

é[w."ﬁllEB +25+2;r]
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é[25+‘\f51123]+}r

Series representations:
\ 977968

1 =
+13+m=13+m+ é v 977967 2‘9??96?‘*‘ [

k=0

|

b e

1 kg 13
9??958 1 o — '\.FEI.‘ - - } e 42
L+13+n=13+n+—dg??95? 2‘[ OTTORT [ 2};.;
8 e k!
\ 977968 ZfgRes 1. 9779677 I(- ] —s)T(s)
——— +13+7=13+7+ 2 —
16y x

Note that, from the formula concerning the Coefficients of the 'Sth order' mock theta
function 1,(q), for n = 161, we obtain:

sqrt(golden ratio) * exp(Pi*sqrt(161/15)) / (2*5”(1/4)*sqrt(161))
Input:
exp[n \fl % ]

—_—

2V5 + 161

Ve

# iz the golden ratio

Exact result:

P S—

f |
eV 161_-15;1\‘1

161

2 V5
Decimal approximation:
989.1139226912270618582583933900009064774141355274909551997...
989.1139226...

Property:

i |
eV 161/15 = &
161

15 a transcendental number
245
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Alternate forms:

5+V5 f\f 161/15 7

1610

I| sl [1+ \,"'g} f\ll 161/15 =
322 !
4

Series representations:

i 13‘” ] Ii[1@1 zu]kzﬁ"‘ t—lf‘ll—l-] M-znﬂkzﬁk
Ve Exp[;r % exXp|r Vzo Y k|15 ]ELN:n 2 J.;k!
Zh'\' 161 R (- llkli— ] (1612 z5*
Zk:ﬂ Lt
for not ((zgeR and —eo < zg < 0)

ﬁexp[;r,ll % ]
2¥5 4 161

exp|r exp[z by

( {arg['ﬁ—x]‘”
= |explin | ——
2

a:rg{E —x}

2

o (-1 (18 o xk (-1)

gt g

k=0 k!

o (-1F @p-xf x* {—é}k f
k1 /

k=0

k k& 1

2 7 k1

forixeRandx <0

V'Fexp[;r,ll 11—651 ]
2V5 4 161

1 1,.'zlsu lﬁl—z.;,].'qzml 12{1+[m 161—5.;,1”211:]] o (-1 [— }k[lm Zl:l}kzﬁk

1 y W2 |arg161-2g W2 m)+1/2 |argid-2o N2m] 119 )0,0(161-25 (2 m)]+1/2 awgid-zp (2 )]
=) o
=) [—l}k{ } (b — 20 )" z.;, N l}k{—l} [lﬁl—zn}kza“‘

[REE— =5

k1

k=01
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Now, we have that:

€

1 o B i ‘
eV —1 {1 v Ve 1 [tanh[ﬁj?} B 4] } T

(1/(e(-0.917853+30.22541)-1))*(((((1+1/60*(-0.917853+30.2254i)*(e/\(-
0.917853+30.2254i))/(e"(-0.917853+30.2254i)-1))*((-0.917853+30.2254i)/(tanh((-
0.917853+30.2254i)/2))-4)))))

Input interpretation:

1
=] T ]
-0917853430.22540 _ q

P—D.Pl?853+3l:l.2254 i

1
1+ &0 (-0.917853 + 30.2254 )

|

-ne ]
o 0.917833430.2254 4 _ 1

—0.917853 + 30.2254 ;

- -4
tanh(; (-0.917853 +30.2254 )

tanh(x is the hyperbolic tangent function

iizthe imaginary unit

Result:

32.6574... +

13.5784. 1

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

Polar coordinates:
1"235.35?3 iil-iii:"- E"ZEE.S?E'I?C '

L]

35.3678

Alternative representations:

] 4 (-0.917853430.2254 i) ¢ 0017853430 22544 -0.917853+30.2254 i i
Eafes O A0 Tt e ) tanh| L (-0.917853430.2254 1|

= ;
f-CI.'?l. B33+430.2254i _ 1

] 4 (0.917853430.2254i)¢ 0 O17853430.22847 )| , =~ 0.017853430.2254.
60 [~14¢-0 917853430 22541] 2

1 4+¢0.91 7853 -30.2254

Q17 i
il | +f—CI.. 17833430.2254 i
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] 4 1-0-917853430.2254 i) =091 78534302254 ¢ -0.017853430.2254 i i
gf 2L TaanI0 2280 8. 1) tanh{};_{—ﬂ.?l?853+30.2254:':II|

o ;
f—CI.';‘l. B33430.22544 _ 1

14 {-0.017E53430,2254 j) ¢ 0-F17853430.2254 4 el _0.O17853430.2254
60 [—1+e-0917853+30.2254 ) T
coth| %-:—0.91?853+3I3.2254 i)

=1 +f—0.91?853+3l:l.2254 i

] 4 1-0.917853430.2254 i) =091 78534302254 ¢ -0.917853430.2254 g
B[ 071 70ad A0 22a N, ;) tanhl{%1—0.91?853+30.2254HI|

e ]
E—U.E'l. B33430.22544 _ 1

oy -0.917853 +30.2254 {-0.917853430.2254 j) 091 7853+30.2354
60 (1400917853430, 2254 1)

cath % (-0.917853430.2254 i)~

-0.917853430.2254

-l+e
Series representations:
] 4 (-0.917853430.2254 i) ¢ 0017853430 22544 -0.917853+30.2254 i o
Eaf et T tsmh{%1—0.91?853+30.2254H]

o ;
f—CI.';'l. B33430.22544 _ 1

| 4 € 0217853+30.22541 {0.017853430 2254 n] [_4 , -0.917853430.2254 i ]
60 [~1+¢~0 917853+30.2254 ) 127 (1R g2k
] 4 p0917853430.2254 4
tor g 0523265 + 0.354358 |
i (-0.917853430.2254 i) »~0.917853430.2254 -0.017853+430.2254 i i
Rife L 785040 2200 8 0] tanh{};_#—ﬂ.?l?853+30.2254I';lll
7 1 =
,-0017853430.22541 _ 1
0.503757 ¢39-2254 1 _0.03036604) -0.917853430.2254 §
1+ -4+
0917853 30,2254 142 5 (-1 (0917853430 2254 ) (1 +k)
1 4 0178534302254
] 4 1-0.917853430.2254 i) 01 7853430, 2254 { -0.917853+30.2254 i -4
3} Pplolties ottt tan'hl{%1—0.91?853+30.2254f)l|
= > =
o-0.017853430.2254 _ ¢
{1 , 0503757 0:225% 4 4-0.0303669#3] o 1
0917853 _30.2254 e T

091785330 2254 /12 41 -2 k2 12
_] 4 g-0917853430.2254
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Integral representation:

] 4 1-0.917853430.2254 i) 01 78534302254 { -0.917853430.2254 i -
3} Ppelolttes ot o, il tzmhn:%-:—D..C'l'?853+30.22541'ﬂ

= ;
f—CI.'-?‘l. 8533430.22544 _ 1

| g €O T17RE2430. 22591 (0.617853430.22544) || _4 -0.917853430.2254 i
] e et L (-0.917853430.2254 1)

s

-1 +f—D.'§'1?853+3EI.2254J'

2
sech={r)dr

From the ratio of two previous results, we obtain:
(977968/35.3678)*1/16

Input interpretation:
077968 1

35.3678 16

Result:
1728.210406075582874818337583904003076244493578905105774178...

1728.2104...

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

(((977968/35.3678)*1/2-(29+11+1/golden ratio)

Input interpretation:

1put intc
| 977968
\ 35.3678

1
—[29+ll+—]
&

# iz the golden ratio
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Result:
125.669. ..

125.669... 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

And:

(977968/35.3678)"1/2-21-5-1/golden ratio

Input interpretation:

1put inte
| 977968
\ 35.3678

1
= § e
@

#is the golden ratio

Result:
139.669...

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

7
e —1°

BoT vet
214 B0t o7 1

C‘I,rff:i
() = — 1
feslP) =5 7 1+

|~

fEﬂ{.T:'} =

e

(((0.7744%(-0.086848+5.857351)"3))/(e"(-0.086848+5.857351)-1))))*
((((1F1/12%(1.2/(1+(1.2/4)))*(((-0.086848+5.857351) *e(-
0.086848+5.857351)))/(((e"(-0.086848+5.857351)-1)))))))

Input interpretation:
0.7744 (-0.086848 + 5.85735 i)

f—D.086848+5.85?35I -1
1 1.2 (—0.086848 + 5.85735 i) ¢ 008684845.857354

L5 12 & e
12 Qo o-008684845.857351 _

iizthe imaginary unit
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Result:
- 0.00244062... -
0.00362929..

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

Polar coordinates:

r=0.0043736 (radius), #=-123.92° jancgle

3

0.0043736

Alternative representation:
1.2 ((-0.08684845.85735 i) e 0 08684 845.857354
12 1+% |(e-0.0B6848+5.85735 1 ;)

'][D.??‘M (-0.086848 +5.85735 i)?)

E—D.DSES4S+5.85?35I -1
[[1 1.2 ((-0.086848 + 5.85735 i) Exp'u"386848+5'85?35f[z}}]
i

12 [1 + 1"‘—2}[EXP_U'DSE‘S4S+5'SS?35J.[Z]'— l'l_

[D.??M[—D.DEEELLE+5.85?35z}g}]ﬁ,-'ﬁ[exp":"':'86848+5'85?35"[z}—1} for z = 1

Series representations:
1.2 ({-0.086848+5.85735 i) ¢~0 OBEBAR45. 57354
12 1+%]l:!.-u.nsﬁsatms.ssmm 1)

: ] (0.7744 (-0.086848 + 5.85735 1))

E—G.DSES4S+5.85?35I a

1
w1 173626 w 1 173696
70.1175 | 7.23466 x 10~° Z et —0.0014638 Z i +
~ k! ~ k!
@ 173606 @ 1 173626
2 — 3 —
0.0987238 [%; k!]u -2.21943 Lé‘: k!]n -
o 1 0086848 +5.857354
7.18633x10°° LZ E] +0.00145076 i
= k!
o 08A848 45.857354 o 08A84845.857354
)_‘ 1 ~ 0.0974048 i z i +
il 4 ' = k!
o l 08A84845.857354 o 1 08AE4845.857354 ;
3| 4 | T J
2.16012 LL E]D +i LZ E]ﬂ ]]f
= =0

a2l
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1.2({-0.086848+5.85735 i) 0086 84845.85735 1) .
[ LI S S (0.7744 (~0.086848 + 5.85735 i°)

ST N

f—G.DSBS4S+5.SS?35 i

173606 173626
& (-1 + k) Lo g
[?0.11?5 7.23466 x 1078 [}‘ k—i} ~0.0014638:| >’ T} +
=0 i -0 *
: (=l 173626
o 1+k2 P = -1+ky
0.0987238 i [?_‘ k—t ~2.21943 ¢ z k—’:} _
=0 . =0 N
OB6E484+5.857354
N‘H [_ 1 k 7 £
7.18633x 107 [‘Z k—":}]n +
=0 5 " )
Qi‘ [_1 k 2 W0.0B6E48 45 857354
0.00145076 ; LL k—t}]n _
! !

S AT kY

2
0.0974048 ; [?:; =
OBAE4845.857354 OBAB4845.857354
@ (1 4kp FO8 © (1 4+ kp
T RS |
~ k! =k /

o0 [—1+k}2 OE6E4E o [—1+k}2 5.857354042

=0 =0

08AR4845.857354
]D +2.16012 4

1.2 ({-0.086848+5.85735 i) 0086 84845.857351) ;
[ e LI S R ][D.??ﬂrﬂr[—a.usﬁsﬂrs+5.85?35n )
4 4

f—G.DSBS4S+5.SS?35 i

o 5 40.173626 5 5 40. 173696
g e (=1 +k) (-1 +ky
[?0.11?5 7.23466 % 10 [}‘ T]D ~0.0014638 LZ | +
=i =0
; (2=l 173696
© —1+k2 P 2 1k
2 3
0.0987238 i [?_‘ = -2.21943; Z * -
=0 =0
- 5 4008684845 85735
6o (=1 +k)
7.18633 %10 [‘Z T]D 3
o 6848 +5.85735§
08 45. I
b Ay
0.00145076 i LL o -
=% G848 +5.857354
08 +45. I
% (-1 +kpP®
0.0974048 2 [?" k—:} +2.16012 3
= '

i (L1 4 2 |P0BER48 45857351 w i (1 4 )2 [OB6RIE 5 85735 f
[ e Al e RN 2
2 k! g2 k!

=0 =0
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or:

(((0.7744%(-0.917853+30.2254i)*3))/(e"(-0.917853+30.22541)-
D)1+ 1/12%(1.2/(1+(1.2/4))/*((((-0.917853+30.2254i) *e(-
0.917853+30.22541))/(((e(-0.917853+30.2254)-1)))))))

Input interpretation:
0.7744 (-0.917853 + 30.2254 iy

f—D.91?853+3EI.2254 i 1
1 1.2  (—~0.017853 + 30.2254 5 g0 F17133430.32543

1+ — = = _
12 Qg o-0917853430.22544 _ 4

Result:
-0.129806... +
0.153480... ¢
[using the principal branch of the logarithm for complex exponentiation)

Polar coordinates:

r=0.201012 radius #=130.223° (ancle

)

0.201012

Alternative representation:
1.2 {{-0.917053+30.2254 i) ¢~ 0 91 753430235443

+ .
12 “172 |(e-0-917853430.2254 0 ;)

'][D.??M (—0.917853 + 30.2254 %)

Q17 i
I“_D" 1785343022544 _ 1

[[1 1.2((-0.917853 + 30,2254 i) expﬂ-‘-"”*ﬂ*“-”i““[Z}]]
"

12 [1 + 1"1_—2}[EXP_U'QI?853+ED'2254I[Z}— 1'|

(0.7744(-0.917853 + 30.22541}3] f-"ll
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Series representations:

1.2 ({-0.917853+430.22544) ¢ 0917853430 2254 1) .
[ IR T ][D.?'?44 (~0.917853 + 30.2254 i)%)

g 4 i

6_0'91?853+30'2254‘ -1

o |L83571 o0 1.83571
[49 717.6 [U.DDDDIEDMI y —] - 0.00118986; LZ —] +
k! k!

=0 =0
o 1 \L:83571 0 1 \L-83571
0.0391826 i LL E] ~0.430102 ¢ LZ E] s
=0 =0

i 917853 4302254
]D +0.001077851

0.0000111937 LZ E
=

o0 1 D17853430.2254 4 ) “}“3.. 1 D17853430.2254 4

LZ-'; ~0.0336497 [}45 +

= =

& 1 LI TRSIA430.22540 8 1 L1783 430.2254 1 ;

3 4 {

0.308634 ; LZ E]D +i LE E]D H;
=0 =

2T

1.2({-0.917853+430.2254 ) ¢ 091 7853430.22541) .
+ 12{1+QH!.—U.'§'1?853+30.2254J'_1] (0.7744 (-0.917853 + 30.2254 1))

) 4 I

1 +k)? ]1.335?1

—D.DDllEQEﬁ:LZ >
= '

1.83571
® (-1+k)° ]

~0.430102 4 LZ o

=0

f—0.91?853+30.2254 i _

@ (_14kpP 1.83571
[49 717.6 [D.DDDDIEDMI LZ TJ

=
® (_1+k)> ]1.335?1

0.0391826 ¢ LL =
~ '

+

@ 1 +k}2 L1TE53430.2254 4
0.0000111937 LZ —]D §
=0
D17853430.2254 §
2 -1+k)?
0.00107785 : LZ e ]D _
=I:I 3
] [_1 k}z L17853 4302254
0.0336497 i LZ —::1 ]D +0.308634 2
! '
i"‘ [—1+k}2 D17853430.2254 +14 i [—1+k}2 L17853430.2254 § I,-'
k! ke /
= =0
@ 1 4+k) L1TESE gy (-1 + k) 30,2254 442
[_LZ' ki ’ LZ k! J }
=0 =0
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1.2({-0.917853+430.2254 ) ¢ 091 7853430.22541) .
(1o L3 oo (0.7744 (-0.917853 + 30.2254 %)

f—0.91?853+30.2254 i _

Lo A, [N helllaizl © (_1+k) 1.83571
[49 717.6 [D.DDDDIEDMI [% *] ~0.00118986| " —:; +
= - 1.83571 5 - 1.83571
S -1+k? | © (1 4k2 )
0.0391826 i LL k—: - 04301024 | ) —::1 i
=0 ’ -0 !
aa [_1 +k}2 L1TESI 43022544
0.0000111937 LZ —]D +
=l:| .
g:-.“ [_1 k}z L1T7ES3 4302254
0.00107785 i [} k—’:]n _
=l:| - .
g_f_-.‘ [_1 k}z L1TES3 4302254
0.0336497 i* [}. k—":]n +0.308634 ¢
3 !
,;_;.- [_1 +k}2 L17E53 4302254 , °_"., [—1+k}2 L1783 4302254 I,-'
=4 =0
@ (14 k) 217853 © (L1 4+ky? 30.2254 42
=0 =y

(-0.086848+5.857351)"3))/(e(-0.086848+5.85735i)-1))))

Input interpretation:
(-0.086848 + 5.85735 i)

f—0.086848+5.85?351 -1

Result:

436.979... +

214.054. ..

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

Polar coordinates:
r= 48559 radius I f= 2'5':'9?3': .|!!j'!"

486.59
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Alternative representation:
(-0.086848 + 5.857351)°  (-0.086848 +5.85735 i)

. oy _ L .
f—0.086848+5.85?351 -1 exp 0.08684845.857351 iz)—1

Series representations:

(—0.086848 +5.85735 i)° (—0.086848 +5.85735 i)°
—-0.08684845.85735§ = - -0.08684845. 85735
_1 = w1
& 1+ [Lk:ﬂ k!}
(—0.086848 +5.85735 i) (-0.086848 +5.85735 i}

f—0.086848+5.85?351 = |

—oa l'—1+k'|2 -0 0868484+5.857354
_1+[>;4k=l] Lt ]

(-0.086848 + 5.85735 i) (—-0.086848 + 5.85735 i)
f—l:l.|2|86848+5.85?35]' -1 = o S 142k ~0.0B684845.857351
T\ k=0 (zk)p

or:
(((-0.917853+30.22541)3))/(e/(-0.917853+30.2254i)-1)

Input interpretation:
(-0.917853 + 30.2254 i)

f—0.91?853+30.22541 -1

iizthe imaginary unit

Result:

9350.66... +
28258.0... ¢

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

Polar coordinates:

r=20764.9 radius #=71.6004° angle

)

29764.9
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Alternative representation:
(-0.917853 + 30.22545°  (-0.917853 + 30.2254 ;)

— o1 |
Q17 i -0.917 ]
f—l:l.. 17833430.2354§ _ 1 exp 0.c 1.853+3EI.2254J[Z}_ 1

Series representations:

(-0.917853 + 30.2254 i) (-0.917853 + 30.2254 i)°
-0.917853430.2254 i = -0.917853430.2254 i
= i w1
2 1+ [Lk:ﬂ k!}
(—0.917853 + 30.2254 i® (~0.917853 + 30.2254 i®
f—0.91?853+3l:l.22541' % l = = -'—1+J~:'|E 091 7853430.2254 4
1+ [ k=0 k! ]
(-0.917853 + 30.2254 i) (-0.917853 + 30.2254 i)
E—D.F‘l?853+30.2254i 2% l = g0 142k ~0917853430.2254
1 [ k=0 r,zk;.!J

From the formula

e’ 1% .
Srp = Y— —4]. 28
Tk =g [tauh(_r?f?} ] &=

we obtain:

1/60*(-0.086848+5.857351)*((e"(-0.086848+5.857351)))/((e"(-0.086848+5.85735)-
1))*(((((-0.086848+5.857351))/((tanh(((-0.086848+5.85735i)/2))))-4

Input interpretation:

1
o5 (-0.086848 +5.85735 )

o-0/0B6B4845.85735 i -0.086848 + 5.85735
o-0/08684845.857354 _ | tanh[

5 #(~0.086848 +5.85735 )

tanhix) is the hyperbolic tangent function

iizthe imaginary unit
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Result:

6.48130... +
1.26918... ¢
[using the principal branch of the logarithm for complex exponentiation)

Polar coordinates:

r=6.60439 radius), #=11.0795° (ancle

6.60439

Alternative representations:

(-0.086848 +5.85735 1) ‘13'-08684S+5.85?35;' _4||p-008684845.85735i
tanh| ;- (-0.086848+5 85735 1)

A0 [f—0.086848+5.85?35i 2 1'|_

[—DDE&E"]-E +5.85735 !}f—0.086843+5.35?35i [_4 + -0.08684845.85735 ]

3
-1+ =
140-086848 -5 85735 §

a0 [_1 +f—D.USI5848+5.85?35I}

(~0.086848 + 5.85735 j) | ——20R6R4B458575d___ _ 4 || ,-0.086848+3.857354
tanh| - (-0.086848+5.85735 i)

G0 [F—CI.IZISISS4S+5.85'?35I s 1l|-

[—DDE&E"]-E +5.R5735 HF—CI.DSEAS4S+5.35?35I g —U.DSES4SI+5.85T351:

coth| i—ﬁ—D.DEGS4E+5.ES?35IJII

a0 [_1 +f—0.086848+5.85?35i}

(—0.086848 + 5.85735 i) | —L08684B45.857357 __ _ 4| ,-0.086848+5.85735
tanh| - (-0.086848+5.85735 1)

a0 [‘F—L'I.EISI5848+5.ES'?35I L 1]‘

(~0.086848 + 5.85735 i) ¢ 0086848585735 |4, __O0S6R4BIS 89735
coth| - (-0.086848+45.85735 i)~ 1"

a0 [_1 +f—CI.CISI5:E4S+5.SST35I}

Series representations:

(-0.086848 +5.85735 1) A HRER S B ATy o | g AR s AT
tanh| - (-0.086848+5 85735 )|

G0 [f—0.086848+5.85?35i s 1l|-

¢~008684845.857I51 () (186848 + 5.85735 4) [_4 2 —D.DS&S4S+5.85?3'=5J:‘]
-1-2 F (-1 g2

a0 [_ 1 +f—0.086848+5.85?35i'}
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(—0.086848 +5.85735 i) | ——DOBBIBISB5T3Ti __ _ 4 || ,-0.086848+45.857351
tanh) - (-0.086848+5 85735 )

G0 [P—D.086848+5.85?35I e l'l

],f

(-0.086848 +5.85735 1) —13-08684&5.35?35{ _ 4 || p-008684845.85735
tanh| - (-0.086848+45. 85735 i)

[ﬁ-”““**'—‘-g”-"s" (—-0.086848 +5.85735 i)

[ ~0.086848 +5.85735 i
-4+

. iyl |
i 1 + 2 E:J:D [ 1}k JF[': U.DSE‘S4S+5.35?35H|1+JCII

[ﬁﬂ [' ] 4 ¢ 0086848585735 ”

G0 [f—D.D86848+5.85?35I o l'l

i
(0086848 -5.85735 /)2 41 -2 k2 72
60(-1+ o-0D86848+5 857354 )

o 00B684845.857354 ) NRARAR + 5.85735§) [-4 + :
45:-':1

Integral representation:

(~0.086848 +5.85735 j) | —208684845.857351 __ _ 4| ,-0.08684845.85735
tanh| - (-0.086848+5.85735 )|

A0 [P—D.DSES4S+5.ES?35I s 11

-0.0BGB48+5.85735 -0.08684845.8B57351
e (~0.086848 +5.85735 i) [-4 + E‘D'D434E4+E'QESE‘S"m:hzn:r]:!r]

a0 [_1 +f—0.086848+5.85?35i'}

or:

1/60*(<0.917853+30.22541)*((e"(-0.917853+30.22541)))/((e"(-0.917853+30.2254i)-
1))*(((((-0.917853+30.2254i))/((tanh(((-0.917853+30.2254i)/2))))-4)))

Input interpretation:

1
60 (-0.917853 + 30.2254 p)

gl Tl 2 -0.917853 + 30.2254 ;

o OFITRATHENAIA 1 | tanh( ] «(-0.917853 + 30.2254 i)

tanhix) is the hyperbolic tangent function
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iizthe imaginary unit

Result:

6.30113... +

6.54872... i

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

Polar coordinates:
r=9.0879 radius),, #=46.1038" (ancle

9.0879

Alternative representations:

(-0.917853 + 30.2254 ;) | [ S17E33430.22990 411 ,-0.917853430.2254
tanhﬂ5-;-1::.91?853+3|::.2254n]

5 ]
60 [f—CI.G‘l. B33430.22544 _ 1'|.

(-0.917853 & 30.2254 §) ¢ 0717851430 33544

2

L

-0,917853+30.2254
-4 + ]

-1+
140 917853302254

A0 [_1 +E—D.91?853+BD.2254J}

(-0.917853 + 30.2254 j) | —217B33430.229%1 411 ,-0.917853430.2254
tsmhl:i-:—0.91?853+3EI.2254I;I:|

60 [f—0.91?853+30.2254f % 1'|_

[—D.QITSEE + 3':'.225'4!}i“_u'gl?853+30'2254I 44 —0.91?8531+3D.2254I

coth| ;— {-0.91 7853+30.2254 )

Q17 ]
6':' [_1 +f—CI.. 1.853+3El.2254:]_

(~0.917853 + 30.2254 j) | 2105240 2234 —4]]6":"91?853"3':'-2254"

tanh| 1; {-0.91T853+30.2254 i)

. ]
a0 [F—D.Ql. B53430.2254i0 1l|'

(-0.917853 + 3&_2254!}P—U.91?853+3L‘J.2254I 44 —0.217853430.2254 4 .
c-:rh{%;—0.91?35360.2254”—%]

&0 [_1 +E—D.§'1?853+3EI.22541}

Series representations:
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(~0.917853 + 30.2254 j | 21240 3239 —4]]0":"91?853*'3':'-2254"

tanh/ %1—0.91?85360.2254 i)

a0 [f—0.91?853+30.2254: % 1l|'

£~0917853430.2254i | () 917853 + 30.2254 i) [_4 % -0.91?353+3n.2254r]
12 R -1f g2k

a0 [_1 +f—0.91?853+30.2254:"|_

I—,,! i1 Nngas '|-.'-_ ] _:'-_._I._:'-_:--'

[[—D.91?853+3D.2254f}[ et e —4]]f43-91?853+30-2254:'

tanh| 1—-:—0.';'1?853+3EI.2254 il

A0 [f—0.91?853+30.22541 % 1'|_

[ﬁ-91“53+3°-2254" (-0.917853 + 30.2254 i

5 ~0.917853 + 30,2254 ] /
-4+

=143 E?:D (= 1}.’: ﬁ{—0.91?853+30.2254 ::n:l+k|| .l'f

[Ell:l [_1 +f—0.91?853+30.22541’”
(-0.917853 + 30.2254 j) | 2178334302293 _ 41| -0.917853430.2254
tanh| L (-0.917853430.2254 )|
|5|:| [0—0.91?853+ED.2254:' % 1l|- =
& ORI 0 077855 3022543 [-4 S L
“k=1 10 017852 -30.2254 i 12 11 -2 k)2 £2

&0 [_1 +f—0.91?853+30.22541'|_

Integral representation:

(-0.917853 +30.2254 j) | 217933023041 _ 4 1) ,-0.917853430.2254
tanh| - (-0.917853+30.2254 i)
60 (¢ 0°17853430.2254 _ 1) =
-0.917853+430.2254 § -0.017853430.2254 §
¢ (-0.917853 + 30.2254 1) [—4 + 5'0-45393?*'15-113?"sgch3-;rmr

G0 [_1 +f—0.91?853+30.2254i'|_
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From the results of egs. (26), (27), (31) and (32), we obtain:
a)
34((977968/(29764.9+0.201012)))-1/golden ratio-89-8

Input interpretation:
Q77968 1

- --89-8

20764.9 +0.201012 ¢

# iz the golden ratio

Result:
1019.49...

1019.49... result practically equal to the rest mass of Phi meson 1019.445

Alternative representations:

34 977968 1 33250912 1
LT Ry YT i
29764.9 +0.201012 ¢ 290765.1  2sin(54°)
34 977968 1 33250912 1
Sl I 25
20764.9 +0.201012 ¢ 20765.1  2cos(2167)
34 977968 1 33250912 1
S RS b
20764.9 +0.201012 ¢ 20765.1  2sin(666°)

b)
(((977968/(29764.9+0.201012+35.3678)))+7.2695¢-6

Input interpretation:
977968

+7.2695 - 10°®
20764.9 + 0.201012 + 35.3678

Result:
32.81720011184798272340682799322667246366540147972488212142.

32.8172009...
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And also:
1/(((((977968*%1/(29764.9+0.201012+35.3678))))))+1/(((7.2695¢-6)))

Input interpretation:
1 1

+
1 ]
97795H 20764940 2010124353678 7.2695 10

Result:
137561.0731845278015268857136755871865058852765119812887634 .

137561.0731845...
From which:

1/107°3* [1/(((((977968*1/(29764.9+0.201012+35.3678))))))+1/(((7.2695¢-
6)))]+Pi/2+1/golden ratio

Input interpretation:
1 1 1

. + +
3 1 -6
- L ITEaND 20 TH4.940.201012435.3678 2209510

B3l
& | =

# iz the golden ratio

Result:
139.750...

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

1/1073* [T/(((((977968*1/(29764.9+0.201012+35.3678))))))+1/(((7.2695¢-6)))]-
13+1/golden ratio

Input interpretation:

1 1 1 1
-13+ -

. +
10° | 977968 L 7.2605 1075 ¢

20 764.940.201012435.3678

# iz the golden ratio

Result:
125.179...

125.179... 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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1/10752(((1/29((((977968/(29764.9+0.201012+35.3678)))+7.2695¢-6))-
Pi/10"2-+(47+7)/104)))

Input interpretation:
1 [l [ 977 968

1072 29 129 764.9 + 0.201012 + 35.3678

¥ ATLT
4+ 7.2605 m"—“]-i+ 2 ]
10° 10

Result:
1.10561... x 1072

1.10561...¥10™° result practically equal to the value of Cosmological Constant
1.1056*10™ m™

Note that, from the formula concerning the Coefficients of the 'Sth order' mock theta
function ¥, (q), for n = 372 and adding 144, 13, that are Fibonacci numbers, and 7,
we obtain:

sqrt(golden ratio) * exp(Pi*sqrt(372/15)) / (2*57~(1/4)*sqrt(372))+144+13+P1

Input:

—

|I 372
T 248
\|I 15

'q'lub —_— +144 413 4+

EXp

# iz the golden ratio

Exact result:

—

{ |
pZV 35 | &
23

- +157 +a
445

Decimal approximation:
137560.9541708438968779934653662573441257102139759735825035...

137560.9541708...

Alternate forms:
|

1 =t faqys
157 + - ||_[5+1,|'5]P2"I31'|5:r+ﬂ
4y 930
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I|_1 [1+‘«'f§'|l peN 3T
186 !

157 + : +
445
584040 +5%4 [ 186 (1+V5 ) &2V3Y5 7 413720
3720

Series representations:

V& expfr | 2

; +144 + 13 +7 =
245 4372
w (-1 (-2}, (372 -z0) =¥ o (—1F(-2), @72-m)f g
1570 3 ) 7 +107 Y 3 - G5
k=0 ) k=0 )

1R (=) (22 _zo) mf Y e 1f (-1) b-z0) 55
Exp}r\',z_.;.i [2}&:&:15 ':'} a3 i [2}kk! By 5 ,."f

k=0 k=0

Ef 1 o

[1!2! o {(—1) [—z}k (372 — =) 25
h k1

] for not ((zgeR and —eo < zg < 0))
=0

15
3 +144 + 13 +rm7 =
25 V372
k k k{1
arg(372 - x)  — -1* (372 -x)* x [_E}k
1570 Exp[f 4 { ” .
2}1' k‘
k=0
k [ |
arg(372 — x) |y o -1 372 -x)* x {_E}k
10 exp[:‘;r { J] ’
2 K
k=0
124
! argig—x arg|l— -x
53.-4 EXIJ[!;T {%ﬂ exXp }TEXP[!}T [+} ﬁ
FiB

o (2 o () ) o cof ot (),

5 = 5),
k=i k! i o |
[10 exp(; i {arg[S?E —x}” i (- 1]\‘c (372 — x}k Lk [—51 L ]
2 £ !

forixe Randx <0
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15

Ve exp[;r \(E]

, +144 + 13+ 7 =
2v5 V372

1 -2 ag372-ggWi2m] g, i 1 4142 g3 72— 2 )
(_J ZDI,Z[Eug-:B?E 20027 | 150 (_J

ey ey

ke 1 K k&
zllu'z[alg-:B?z—a:,J,-'-:zn]J éi- (=1y [_E}k (372 o) Zg

0 -
1
k=0 i
1 312 [mg(372—2n W2 )] 1/2 ATD e WD 7
1|:|}T(—J z0 |argi zn W2 m)
g
w =1k (=1 — ok gk i 124/
| 1y [ Z}k (372 -z} 2q 53;4 1 1,.2lsug-: - —ZD]I.--:EJTJI
- + exp| | —
k=0 ’ .
; ki 1y (124 k&
. 124 1/ i _1) iR _
zl,-2|:1+Ialg|:T—zD:|:-'-:2:rJI:| 2. | 1y [ Z}k[ 5 ZD} g
1
k=0 e
ki 1Y oo ook
(i}l_.zlalg-:dl—znlu:z:r:lj zl."ZlEng':dl—zD:l,-'I:ZIr:lJ 12\3:[—1]' [_E}k (@ —2p) 2q i
Zn f k1 /

k=01

@ (-1F(-1), B372-320) %"
10
K

k!
=|:|

From the value of Cosmological Constant, we obtain:

(1/(1.1056e-52))*1/16

Input interpretation:

-
16 —mm—
V 1.1056 x 1072

Result:
1767.16...

1767.16... result in the range of the mass of candidate “glueball” f,(1710) (“glueball”
=1760 £ 15 MeV).
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We observe that, for n = 182, from the previous formula concerning the Coefficients
of the 'Sth order' mock theta function y;(q), subtracting 16, we obtain:

sqrt(golden ratio) * exp(Pi*sqrt(182/15)) / (2*5™(1/4)*sqrt(182))-16

Input:
|
expn\,'%]
Vo ———— 16
&r— ,_
25 V182

# iz the golden ratio

Exact result

\ 182/15 m | L

‘-,II 152

2Y5

-16

Decimal approximation:
1767.236154164859098625330490739993663216984415742076667965...

1767.236154... as above

Property:

—

[ |
oV 182/15 7 Illi
182

-16 + 15 a transcendental number
4=
2v5

Alternate forms:

1 [1 s
1.|I 182_!15;1_
4.\,#455[5”!5] 16

\( s (1+ ‘.;g] oV 182/15 7
o1 -
-16

4Y5

r— . . PE—
53/4 \f 91{1+V5) eV 182157 _29120

1820
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Series representations:

vV 182
¢ expir, | o (-1) [_zl};; (182 - 2 2 |
4 _15: —16':'2‘ . +53]4
2Y5 v18z & r
3 1 1s2 kL k1 . bk
_—p .—Z i[—l} [_2}.&[15 z.:.} 20 i[ 1y [ z}km 20 5 f
’ k! o /
k=00 =
o (-1f(-1) (182-zf )
. Z k! for not ((zgeRand —ee<zg=0
k=0
V"Eexp;r 182 k o
\ 15 arg(182 —x) py & (-17 (182 -x" x [_E}k
4 -16= —1l5l:lexp(”r{ ”L ‘ .
235 182 - 2 -
182
! argip — x arg(122 _x
534 exp[l;r {MJ] EXp|m eXplim [#} ﬁ
2 T
el k(-1 S RIPPRRUN S 3 i
w (—1) [15 X {—z}k i[ 1 ¢ —x)" x [ z}k ;
k0 . k=D k! /
k k ki 1
10 ( {arg[lﬂz—x}”i[—l} (182 - x)° x {_E}k
EX
5 e k!
k=0

tor (x Randx <0
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ﬁexp[;r f%]

-16 =
4
245 182
1 12 | g{182 =g W2 m)) ~1/2 |arg(182-2g (2 m)] 1 312 [argi 182z (2 mi)
() ~160( >
bty Ep

ki_1 ik ek
/2 lmiz182-50 )2 m) w (—1) {—2}k[182 Zo0) Zg

’ k=0 k! ’
, 1 yu2|arg( B2 mp )iz m| vz (14]arg( 182 2 )iz m
53 exp ‘T(Z_J I 35 -%0)) ]zn" ‘ I 15 0| I]
o

@ {_l}k {—%}k{% —z.;.}k zﬁk [ 1 ]1,.'2 (e gid—zg W2 m]

k! Z0

k=0

@ (-1 (-2}, @-20) 55"

1/2 |augid—zg (2 7] !
%o z ke /
k=0
[ o 1 (-1), (182-z0)f g5
10
k=0 k)
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Lambert W-Function —- from Wolfram MathWorld

The real (left) and imaginary (right) parts of the analytic continuation of W (z) over the complex plane are illustrated
above (M. Troft, pers. comm. ).

W (x)is real for x = — | /e It has the special values

w(-im)=1in (5)
W(-e')=-1 (8
W (0)=0 ()
W (1)=0567143 ... (8)

W (1)=10.567143 ... (OEIS AD30178) is called th

oA J ™ W Tt 2 0 noly a

exponentials since

5]
2
1]
(1]
[+
e
o
5

exp [- W (1)] = W (1), (9)
giving
|
h|ﬁ|=m”‘ (10)
The Lambert y~-function obeys the identity

W&)+W&]=W{1y[—ﬁl(ﬁ+ %{}-}]J (11)

(pers. comm. from R. Corless to O. Marichev, Sep. 29, 2015).
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The function ¥ (z &) /z has a very complicated structure in the complex plane, but is simply equalto 1 forR [z] = |
and a slightly extended region above and below the real axis.

The Lambert y-function has the series expansion

& (=1t g2
L T, i (12)
id  [m=1)i .
=1
mx= i =it B B BTy (13)
2 3 24 5 20
The Lagrange inversion theorem gives the equivalent series expansion
o -1
(=n)y'
Wiz)= Y — ", {14)
i | ﬂ! v ;
=l
where ! is a factorial. However, this series oscillates between ever larger positive and negative values for real z = 0.4.
and so cannot be used for practical numerical computation.
An asymptotic formula which yields reasonably accurate results forz = 3 is
W&):lﬂz—lnlnz-l-Zquﬂﬂlnzrﬂlﬂﬂz}_‘_‘”—I (15)
=00
Ly Li(-2+Ly) La(6-9L:+213) Ly(-12+36L,-2213+3L})
Ly=Ly+ — + — + — + PR +
1 ZLy 6Ly 12 L}
= (16)

Ly (60-300L, +350L3 - 12523 +12L%) |(,¢r,2 ]GI-
+0
I

60L; L

where
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=lnz
=Inlnz

{Corless et al. 1996), comecting a typographical error in de Bruijn (1981). Another expansion due to Gosper (pers.

comm., July 22, 1996) is the double series

Sy (n, k)
W&]-HZ z ~a] =k + 1)

nﬂl—'ﬂ

where 5, is a nonnegative Stirling number of the first kind and g is a first approximation which can be used to select
between branches. The Lambert p-function is two-valued for — | /¢ < x < 0. For i (x) = - 1, the function is denoted
Wy (x) or simply W (x), and this is called the principal branch. For W (x) = - 1, the function is denoted W (x). The

derivative of w is

W &)= 5w ol exp (W (]

)
Tx[1+ W)

for x # 0. For the principal branch whenz > 0,
In[Wiz))=Inz- W)
The nth derivatives of the Lambert -function are given by

! (z
= & Z an W @),

F+WERPT
where g, , is the number triangle
I
28 =1
982
-64 =79 -36 -6
625 974 622 192 24

(OEIS AD42977). This has exponential generating function

F'V{e" [x +v(l +x]2}) -x

Fiel= 1+x

{x+2}}’2+—{2x +8x+9)y ——[G,t +36x" +T9x +64) 5" + ...
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We have that:

(1/(142))(3e-7)-1

Input interpretation:

1 3 1w
)
1+2

Result:
1

3 3,/ 10000 000

Decimal approximation:
-3.295836322877356377122135707665837715955737794495012... x 1077

-3.29583632...*%10"

Alternate forms:

1, i '
i IIEDDWW 10000 000 3 3}
3

s 33,- 10000 000

3 310000 000
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/ 9 3% 1077
j\Ecluslﬂf e (#] ] B _‘ID—E'T_ (I 16)
E(‘lLISI!i.‘J' | + 1.001

(((1+1)/(1+1.001))"(3e-5)-1

Input interpretation:

1+1 @xi0S
= |
[1+1.DD1J

Result:
-1.490625113708766221445023725204060750470745140850823. . « 1078

-1.49962511...*10°

From the sum of the two results, we obtain:

((((1/(1+2))*(3e-7)-1))) + ((((A+1)/(1+1.001)))*(3e-5)-1)))

Input interpretation:

1 3 1077 ([ 141 y3+107°
=) llma)
[l+2 1+1.001

Result:
-3.44580... = 1077
-3.4458.. %107

-VI(1/(1+2))*(3e-7)-1))) + ((1+1)/(1+1.001)))*(3e-5)-1)))]

Input interpretation:
1

: -7 . -5
(F 7 1)+ (2L -

Result:
2.90208467790073168742587892519336198124721057203979193. .. x 10°

2902084.6779....

In"2(((-1/L((((1/(1+2))*(3e-7)-1))) + (1 +1)/(1+1.001)))*(3e-5)-
1)))]))))+34+1/golden ratio

Input interpretation:
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1 1
1Dg2— - +34 4 -
i

1 431077 141 13 107°
[[E} - 1J+([1+1+.-DI31 - l]

logix is the natural logarithm

# iz the golden ratio

Result:
256.060...

256.060...

8sqrt((((((An"2((((-1/T((((1/(1+2))*(3e-7)-1))) + (((((1+1)/(1+1.001)))*(3e-5)-
1)))1))))+34))))))-Pi+1/golden ratio

Input interpretation:

1 1
g8 1Dg2— - + 34 —}T+;

VLSS )2 )

logix is the natural logarithm

# iz the golden ratio

Result:
125.337...

125.337... 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

8sqrt((((((In"2((((-1/[((((1/(1+2))*(3e-7)-1))) + ((1+1)/(1+1.001)))"*(3e-5)-
D)1))))+55))))))+7-1/golden ratio

Input interpretation:

1 1
8 |log?|- ~ +55 +7-2

\ [[1_12}3 1D'F_l]+[[ﬁ}3 11:1'5_1}

logix) is the natural logarithm

#is the golden ratio

Result:
139.394...

139.394... result practically equal to the rest mass of Pion meson 139.57 MeV
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Note that, from the formula concerning the Coefficients of the 'Sth order' mock theta
function 1,(q), for n = 541.94201, we obtain:

sqrt(golden ratio) * exp(Pi*sqrt(541.94201/15)) / (2*5™(1/4)*sqrt(541.94201))

Input interpretation:

|
exp[;r\l 541.T:2n1
V¢

2V5 V541.94201

# iz the golden ratio

Result:
2.00208419088668530116743324309952146822185039972468743. . x 10°

2902084.19....

Series representations:

_ f
N Exp[fr‘j 541942 ]

15

2 V5 v541.942

_1f (L) I T 3 TR S
o ;r‘u"'z_ s -1+ 3.';;"36'1295 =P =g g0 =11+ z-lkm =y
P 0 Se=0 k! k=0 k!
1 ~k
YT 2:‘” (1 (-5 ), (54194229 55
k=0 k!
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,.‘,I'E EXP[}T 541.942 ]
N 15 argig — x)
- - exp[m{—z J]
235 +/541.042 x

k k ..~k 1
[ arg[aﬁllzgs - x) o [— 1} [3&1295 -Xy x [—E }k
EXp }TEXP[!}T\‘ JJ'\'{; Z

2m k!
k=0
k=0 o ;
k k k(1
\ arg(541.942 - x) ;y &, (-1 (541.942 —x)f x* (- 7).
245 Exp[zﬂ'{ ”
2 k!
k=0
forixeRandx <0
\'I'E EXP[JT 541.942 ]
‘n.,lI 15 1 412 |argi36.1295 -5 (2 7))
Z = |CXP }T(_J
25 v541.942 o

kf 1 el
1/2 (1+|argi36.1295 -z W2 1)) @ =l [_z}k (36.1295 ~z0)" 7
ety 2‘

k=0 il

[ 1 ]— 1/2 |arg{a41.942 —=p W2 mi]+1/2 |argid—=n W2 7))

bty

_ 14k [_ 1 s k _—k
z—l_-'Z |ar {541,942 —zn W2 m) [+ 1/ 2 | gid—=g W2 m)] = (-1 2 }k (¢~ Zo) %o

/
C k1

/

k=0
o (1R (—2], (541.942 - 5o =5
[2 4!5 2 [ z}k = . a

k=0

We have also that:

((An((-1/T(C(1/(A+2)*3e-T)-1))) + ((((1+1)/(1+1.001)))*(3e-5)-1))]))))) +4-
1/golden ratio

Input interpretation:

1 1
log| - +4 -

3.10°7 3.107° ;
-

log(x) is the natural logarithm

#is the golden ratio

Result:
18.2629...
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18.2629.... result very near to the black hole entropy 18.2773

(3*1.9891e+30)*((1+1.5)/(1+0.1))*3

Input interpretation:
a0 (1+1.5¢
(3-1.9891 - 10 ][ ]

Result:
7.0051887678437265214124718256949661908339594290007513... x 10°!

7.00518876...%10°!
1/Pi*In((((3*1.9891e+30)*((1+1.5)/(1+0.1))*3)))

Input interpretation:

10g[[3 1.9891 15301[“15]]

1+0.1

logix is the natural logarithm

Result:
23.34064186394113522995025338550079309995310889226732370714...

23.34064.... result very near to the black hole entropy 23.3621

From:

Dark Energy

N. Straumann

Institute for Theoretical Physics, University of Zurich, Winterthurerstrasse 180,
8057 Zurich, Switzerland - norbert.straumann@freesurf.ch
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[2m?2 s
= — 27 1/AGY? ~ 246GeV
YTV F s 16

Vi(d m- B o
O =1v) = —}—}l = —mﬂ_{pﬂj—}] — @ﬂlﬂfp} i
e i (17)

My = G7'"? = 300GeV

My = 125.18 GeV

_1/(8sqrt2)*(30072%125.18"2)

Input interpretation:
3007 » 125.18°

842

Result:
-1.2465434442884523920438649459232856223040033468795615... x 10°

-124654344.428
Forn=792.384
-sqrt(golden ratio) * exp(P1*sqrt(792.384/15)) / (2*5™(1/4)*sqrt(792.384)) -sqrt729

Input interpretation:

I TO2 384
- E"P[”\l S

v ¢

—4/ 729

2¥5 +792.384

# iz the golden ratio

Result:
-1.2465439799749910042371976480866068422042603693773138... x 10°

-1.246543979...*%10°
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Series representations:

,.‘,I'E EXP[II’ '?921.5384 ]

- —y 729 =

2¥5 702,384
: w (-1 (-1) (52.8256 - z)* 25~
o 53.14 EXp[}T lIZIII Z [ E}k =
k=0 "

w (-1F(-2) -2 %"

= +104y 70

key + 1 1 k kg k12
o CVH2(Z)(=3)) (729 -20) (792.384 - 20)2 55

k=0

[

/
/

w (1 (~1) (792.384 —z)f z5*
[ll:l [ z}k = tor not ((zgeR and -

k=0

,.‘,I'E Exp[ﬂ' T‘.C‘Zl.:84 ]
- -y 729 =

2V5 v 702.384

- (- (52.8256 -
= L EXP[!'}T{MJ] EXIJ[}T Exp[z';rrrg X}”\/;

2 2

2

2 k! ) k!

7209 - 702.384 -
10 exp{z T {a—rg[ ) 2 X}J] exp[z T {arg[ 92 x}”\{{;
T i

o (-1)F (52.8256 - x)f x7* {—-l}k ® (- 1 (¢ - x™ {_zl}k
§

it ¥ WY
i, kptks!

J.f'lf [ID exp[z . { arg(792.384 - x}“

2

o (-1 (792.384 - xff x* [-zl}k]
forix e R and

k=0 ket
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2
[[ 1 ]‘1-"2 |2 g1792.384 —zg {2 m] V2 lare(792.384 0)j(2 )
= 0

594 exp }T( 1 JHE larg(52.8256-20 {2 )] Sl/2(14larg(52.8256-20 /(2 7))
= 0
g

1
e l}k [_E}k (52.8256 - z':']'k zl:l_k ]( 1 ]1.1'2 |angld—zq {2 )
1
k=0 k! oty
k(_1 PR
12 |argld—zg J{2 m)) i (-1) {_z}k ¢ —Zn) Eg
ey = "
k=0 :
1 312 (e gl{T29—zn W2 m)|+1/2 |arg{ 792 284 -z {2 m)]
o)

g
3 V2+1/2 |ang{729-zn W2 mi]+1/2 [au g{T92.384 —=q W2 m)|

Jal
2, 2
k]_:ﬂkz:ﬂ
ufka (1) (1), (729 -0/ (792.384 —z0f2 zp "

kg

kqtky!

k(.1 -
. &l - 3), (792384 - z0)* 25
10 =

k=0

In(((-((-1)/(8sqrt2))*(30072%125.18"2))))

Input interpretation:
~(3007 « 125.18%)

8v2

log| -

logix is the natural logarithm

Result:
18.6411...

18.6411... result very near to the black hole entropy 18.7328
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Alternative representations:
(3002 125.182}[—1}] [125.182 SDDZ]
=log,| ———————
8VZ 1 8vz

log| -

( (3007 » 125.18%)(-1) 125.18% . 3007
log| - : = 105['-’”102&[—]
8v2 8vV2
; ( (3007 - 125.18%)(-1) , [1 125.187 auuz]
og| - =-ln|l-——"—"—77"7""
8v2 8v2

Series representations:
8-k
(- 1};; [_ I 1.76288x10

(3007 - 125.18%) (1) 1.76288 %108} &, =
log| - : =log[-1+ ——— |-}’
8vV2 V2 = k
( (3007 - 125.18%)(-1)
log| - : -
8v2
arg[—x+ 1.76288x10° o (C1F X [—x+ 1.76288x10" k
2im L +10g[1‘}—2 4 for 0
2rm k '

k=1

1.76288x10°
Dg[_[auuz 125.182}[—1}]_ arg[—ﬁ ‘zﬂ]

1
lcg(— J +log(zo) +
%

Bv2 2 0
B B k
arg[ 1.':-‘62;38110 oy . (- 1 [ 1.76288x10° _ Zn] Zﬁk
logizg) -
2 Bla0)~ 2, k

k=1

Integral representations:

[ (3007 125.182}[—1}]

log| - -
8v2

_1.76288x10°

= Voo gt
1 t

2 1.76288x108 |75
Gg[ [3':”:'2 125.182]’[—1}] l J“I\x'"'}' r[—.S]' r[l + 5} —1 + —\."E

82 " 2in
for -1 0

ds

—i gy ril-s)
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In(((-((-1)/(8sqrt2))*(300/2*125.18"2))))-2

Input interpretation:

—(300%  125.18%)
log| - - |- 2
8vV2

logix is the natural logarithm

Result:
16.6411...

16.6411... result very near to the mass of the hypothetical light particle, the boson my
=16.84 MeV

Alternative representations:

( (3007 - 125.18%)(-1) g [
= — -2=-2+log,
8VZ :

125.18% - 3007 ]
log —_——

8v2

( (3002 x 125.18%)(-1)
8v2

log

125.18% - 3002
-2 =-2+logia)log,| ————

82

( (3007 - 125.18%)(-1) 3 Li[l
_ i _2=-2-LiJ1-
82

log

125,182 3.:..:.2]
82

Series representations:
(3007 - 125.18%)(-1)
log| - —— -2
82

8-k
. [_1}#: [_1+ 1.76288x10 ]

1.76288 x 10° 3 vz
-2 +logl-1+ ——— |-
vZ i k
a8
(3007 - 125.18%)(-1) ﬂrg[‘x* e ]
og| - - -2=-2+2in +
8v2 2
o C1F x* [—x+ 1.76288x108 ]k
. 2
logix) -
g - ) .

k=1
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1.76288%10° '
ar [f — g ]
g T 0

(3002 - 125.18%)(-1) 1
log|-- —— -2=-2+ 10g[—]+
Bv 2 2 Zg
arg[ 1.?62?38:;1!38 —Zu] o (<1 [ 1.76288x10° —Zu]k =t
log(zg) + L log(zg) - 2‘
2 - k

Integral representations:

- 2
(3007 - 125.18%)(-1) e |
log| - T -2=-2+ V2 —dt
82

w1

[ (3007 125.182}[—1}]
og| - -

8v2
8 -s
1 i ey TESY r[l+ﬂ[—l+—1'?6‘?8_83”‘1Ij
I s+y ¥ 2
_2+_j ds ol
El.i'T —J'\,u-”- r[l—-ﬁ}
From:

http://www.mpia.de/~maccio/ringberg/Talks/Wetterich.pdf

homogeneous dark energy: p,/M*=6.5 107"

matter: p/M4= 3.5 107

6.5 * 10!
((-(1/In(6.5¢-121))))M1/512

Input:
1

[ =
512 6.
\ log[ 1,:,1??1

log(x) is the natural logarithm

Result:
0.98907750629...
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0.98907750629... result very near to the value of the following Rogers-Ramanujan

continued fraction:

e_% 1 e ™
5 - —ZII\E
V5 —p+1 +— —
143 ¢54\/5_3—1 1+
e—47r\/§
1+
1+...

and to the dilaton value 0.989117352243

And:
((-(1/In(3.5e-121))))1/512

Input:

Result:
0.98O07318002

0.98907318992... as above

=~ 0.9991104684

=¢

()*1/-(((1*1/In(6.5e-121))))+8Pi+3*golden ratio

Input:
1
¢ —1—1 +8r+3¢
| 6.5
]Dg{mlﬂl |

100

logix is the natural logarithm

logixi is the natural logarithm

#is the golden ratio



Result:
782.24686. ..

782.24686... result practically equal to the rest mass of Omega meson 782.65 MeV

Alternative representations:
[3

——1 +8r+3¢=3¢+8m+-

e P
b +B8r+3¢=3¢+8r+-
g1.1,:,121 ]':'g‘ﬂﬂng"i 171
I € y
——1 +8r+3¢= 3¢a+8fr+——1 =3¢+8mr+eliyly
T
log| - I:,171 L'1{1'1,3121 ]

Series representations:
arg(6.5x107 21 —x)
2m

_+ +Ba+3¢=3¢+8r-2¢inm

el
1I:,1:21

ke RS By e
].CI (] - for il
e log +f;§ P I

p: arg(6.5x 107121 —zq) 1
——1 +8r+3p=3p+8r-¢ A ' 105(2—]—4'105[20}—
T 0
31 121
10
arg(6.5x 107121 —zq) 1 = (-1 (6.5x 107121 — o) 55~
0g(Za) +
: 2m B0 kaI k
121
. —;r+arg[6'5L]+arg[zD}
———————— 4+ 8n+3¢=30+8x-2¢inx |- A -
1 2
]Dg{mnl
m 1 (8.5 1072 _ g F 2k
f‘].DE,'[Zu}+ Z‘ [ Bl

k
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Integral representation:

—
L=1 1 Ll

1'5.21 ]

]u:ug{

= +8}T+3¢:3¢+8}T—P[

652107121 ]
F dt

(((-(1/In(6.5e-121))) /512 + ((-(1/In(3.5e-121))) 1/512)))

Input:
|
| _

512

“I lug[ 6?3 } "'4 103’[101'21}

Result:
1.0781506962. ..

1.9781506962..

Alternative representations:

logix is the natural logarithm

512’

' 1 |' 1 |' 1 1
11| Pere———— -4 | D r——— k| N +r51g ~ .
\ lng[ l:i.sn ) "ql lng[ 1,331'31 ) "1]| lcg,.[ 1;1??1 } "ﬂl 105--[1:1'31 )
' 1 ' 1
- T 512|I N 3.5
"4 108‘-[ 1|j1I71 P "4 1Dg[ ]_|:|]:El
| T |
51z|’ 12(
\ lgg[ﬂ}lggﬂ[ 2 \ log@ logﬂ[ 2
f l I| l
+ gl -
103[ 1.31*1 f ‘1| lﬂg[ ozl f
[ 1

f
| -1

512 o reenin
"1] ‘Lll[l‘ 10121
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Series representations:

g —
5120 T i g5 o5 1 | CA R ——
\ lug[l 121 \ lug[ =)

1
J_ 121 K 121_k &
51 arg|3.5x10" -x) s A=1)(3.5x107 -x* x
“J 2im = J+lng[x} Zkl T
= f
A or x i
512 arg(6.5x10 7121 _y) (-1 (6.5x107 121 _yf xk
EI}T{ s J+1Dg[x} Zkl T
512 ~ 65 1 Ts512| =
\ lug[ LT \ 103[10121
1
il 121 *
25107727
§ :r—mg_'[ g ]—Eug#z.:.;l ) - .:-1::"‘1:3.5::&10‘121—30]"30“&
S| | SR 2n N Og[zn}_2k=1 k
1
= 6.5:10-121
" :r—alg'[ F3 ]—alg-:z,:,:l ” " z*" q-1;k{6.5x10-131-z.;.)"zﬂ‘k
L -
51 P + loglzg) k=1 3

1 1

512~ 65 % Ta12] " =

\ 105[ o121 \ lng[ )

arg(3.5x107121 — z) 1 arg(3.5x 107121 —zq)
- lj IDE( J+ logiza) + - | log(zo) -

2x g 2x
o (1) (3.5% 1072 _ gy )* w5
5 { ~(1/512) +
k=1

/(| arg(6.5x 107121 — ) 1 arg(6.5x 10721 — g)

— 1;' 10g(—]+10g[z.;.}+ logizg) -
2 2 2rx

= (-1 (6.5 x 107121 g zﬁ"‘
¥ 5 : ~(1/512)
k=1

Integral representation:

\] 1 \] 1 | 1 | 1
512 = 65 +512 = 3.5 = 512 e -3 5 10—121 ]_ s 512 e -65 10—121 1
log[ L } lag[ o121 } Q Jll o ;dt Q J'l = - dt
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64*[(((-(1/In(6.5e-121)))™/512 + (((1/In(3.5e-121))))1/512)))]-Pi+golden ratio

Input:
| 1 || 1
64 512 * 512 —x+g
\ lﬂg[ 1°1 ] 1'33[ S P
logixi is the natural logarithm
# iz the golden ratio
Result:

125.07808589...

125.07808589... 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:

| 1 ' 1
64 513’—? +512" TEa | e
"1] lug[ miEl j "1 lng[ ]_|:|]:El }
I 1 | o
¢—F+64[511|_—_ +51F" ]
2 3.5 s
‘lq lﬂgr[mlglj lng,[ Dl'?'l}
| 1 | 1
B4 | R T +512f‘ 5 ]‘F‘“P:
2 A, ;
[ \ log(gixw) | log(Lim)
| 1 | 1
¢—m+64 El— 2~
[SI\J lng[mlcgﬂ[ 111} 51‘1’ 1ﬂg[ﬂ}lﬂga[lnﬁisal ]
I 1 | 1
64 |cqq - + 12" ]_’TH'P:
2 3 i
"-4 lﬂg[l 1?:-]_' "'I 105[1;1.5?1}
p 64 ’I -1 ’l e & 128 512 s
-+ 512 ~ . .. re . ts12 , =R | Li
- ) " i 2 (o)
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Series representations:

1 1
b4 512‘ q e "'512/ N ]_”‘“I’:
6.5 3.5
[ ‘1‘ IDE‘-[ 12l ‘1 lag[ml"'l
1
¢ —m+64 -
51 arg(3.5%107121 ] oo (=1 (3.5%10~121 ok K
EIN{T +10g[x}—zk=1 L
1
i ‘_ 121 n 121 _jk & i
512| arg(6.5x107 <" —x) s (=1 [6.5x107 <" —xf* &
lq EIF{TJ+1DE[I} >_4k1 *
64[ ‘ ! ‘ ! ] b=¢
=5, AL o | R e
\ lug[ LT \ 103[10121
1
64 |- o +
2.5x107""
mT-AIE % —al gz ) - _le,:3_5 10121 o ok K
s19 2inm [ “;n ] +lng[z.;,}—lk‘”=l‘ e A ol
1
i n—alz[mﬂl-ﬂlﬂm‘ 1/ (65210121 g [ K
= ! (- S =
s12| 2im ”'f'zn +1c:g[z,;,}—zr=l . y A T
64[ ‘ ‘ L ] &
512 *512 35 TR
lug[ } \ lug[mm
arg[ESxID 121 _ gg) 1 arg(3.5x 107121 _ z;)
d—m+0d4|- 10g(—}+lag[zn}+ '
ZD E.FT
(-1)F (3.5x 10712 _ zo)* z5*
lug[zu}—z [ o ~(1/512)+
k=1 k
arg(6.5x10712! -z 1 arg(6.5x 107121 — zg)
64|-|1/ 8l ) 10g[—]+10g[zc.}+ 8l N
/ 2 g 2
© 15 (6.5% 10" 2 — g 53¢
log(zo) - ™(1y512
g(zo) - ), . /512)
k=1
Integral representation:
6 ‘ 1 ‘ 1 ] )
512 T ¢ g5 3 512 T 4 g5 4 |TRTES
\ lug[ 2T \ 105[10121
1 1
-m+64 64 _ |- ————
EEE e 3.5¢10°121 L g Rt e 65110121 1o
1 3 1 [
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64*[(((((-(1/1n(6.5e-121)))) /512 + ((-(1/In(3.5e-121))) M /512)))]+13

Input:
' 1 ' 1
64515 ol -

R log( 237)

\ lcg[l i) ) \

+13

log(x) is the natural logarithm

Result:
139.60164456...

139.60164456... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternative representations:

4oyl - — L |
i ST b y [Fld=
N log(&5) \ log()
I— I—
13+ 84 |55 - ————— +512 ]
[ \ llag'-'[n:ul"‘lP ""f 102"[10121}
f 1 ’l 1
64 512 T - [+13=
\ log(rr) \ log(i5w)
I 1 | 1
13 + 64 |¢,5 4510 - :
[51‘1 lag[ﬂ}lngﬂ[ 1*1] El‘q( log[a}logﬂ[m&isﬂl ]

1 ' 1
64 512l T - ee 4 +512(‘ 35 | +13 =
\ log[ mizlj \ lc:g[ '21}

| |
-1 -1 | 1
[13+54[1q| —— o ts 55 [=13+128s1y
. _ ]

= e
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Series representations:

54[

G fol
5132 arg(6.5x10 7121 ) s (~1F(6.5x107121 e
15‘ Ezfr{ . J+1Dg[x} >_4k=1 P
1 1 ] s
512 a5 toa ~ T =
\ log[l 121 \ lﬂg[ml'?l
1
13 + 64 - e
: :r—mg_-[i.ial:L]—algizm 1 o (1[a5x10121 gk ok
512 i e + Dg[z,;,}—zkzl P
1
64 = 6.5:00-121
2 II-_E“'g—[ Z ]—mgnizD] 1 o0 li—lel:B.leD'lEl —z,:,lkzu'k
51 (.8 o + Dg[z,;,}—zk=l P

54[

512‘

13 + 64
51

1

1'7'1

\ lug[ .

-1

gl - ——— ]+ 13 =
\ lng[ izl

1

-

§ 2

+
0-121_yff ok

arg(3.5x107 121 _y) w (-1 (3.5x1
———— | + logix) —zk_l

2m

k

1

512‘

\ lug[

1

.5

ol

A

1

——— ]+ 13 =
\ lng[ 10”1

arg(3.5x 107121 _ z,)

2

'Cl\.'l[_

arg(3.5x 107121 _ z;)

1
lo g(

ety
1)* (3.5x107121 _zg ) 55"

J+ lug[z.;.H

log(zg) - Z

k=1

2

H arg(6.5x 107121 — z5)

N[_

k

arg(6.5x 10711 —zg)

2

~(1/512) +

|

1
lng[—J +logizg) +
En

1 (6.5x10712 — 5o ) z5*

logizo) - Z

k=1

Integral representation:

k

512 ~
"H lng[
13 + 64 e

2

~(1/512)

|
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