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Abstract

In this research thesis, we have analyzed further Ramanujan formulas and described
new possible mathematical connections with some sectors of Particle Physics and

Cosmology
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For x =2, we obtain:

1-5(2/(142)-(3*273) /(14273 +H(4*2/4)/(14+274)-
(T52°T) /(1277 H9%279)/(1+27°9)+(11%271 1)/(1+2711)-(12%2/12)/(142712)

Input:
2 3x23  4x2% 7x27 9x2% 11x21! 12x212

1-5 - + - + + -
1+d 1577 142 1427 1497 127 Aag?

Exact result:
5242700117

403441953

Decimal approximation:
-12.9949304429428042155050741587105097124096065438192046428...

-12.9949304429428.....



THLTF((((1-52/(142)-(3%273)/(142°3)+(4%274)/(14214) -
(7527 T) /(127 T)H9%279)/(1427°9)+(11#271 1)/(142711)-(12%2712)/(142712)))) 2

Where 7 and 11 are Lucas numbers

Input:

2 3x23  Ax2% 7x27 o9x2° 11x211 12x212
7+11|1-5

- + - + + -
142 14+2% 1+42% 1427 1427 14290 1429

Exact result:
303484 307550793 130042

162765409 440454 209

Decimal approximation:
1864.550389386138323433859642667399848280464491929658113380...

1864.550389.... result practically equal to the rest mass of D meson 1864.84
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For x =2, we obtain:
1+240((1/(e™44-1)+2"3/(e"84-1)+3"3/(e"124-1)))

Input:

1
1+240 o + +

e -1 e

Decimal approximation:
1.000000000000000018674717378721112273859584943220034676537...

1.000000000000000018674717378721112273859584943229034676537...

Alternate forms:



240 1920 6480
1+ - +

449 B4 1 1244
Alternative representation:

1+240 x 2 A
+ T x =
i B e e |
1+240 : 2 3
+ + +
expPz -1 exp®im-1 exp®@-1

Series representations:

1 27 3
1+240 P44—l+f84—1+ 25 =
240 1920 6480

" 44"‘ % 84"‘ oo 124K
_1+Lk=ﬂ Tl Lk_u Al Lk_u I
1+240 : 2 Cl
= B T =+ —
g aghhey  gtran]
240 1920 G480

= i % gl * gl
1*[24:;:: J.;_II}M _l+[ k=0 i}w _l+[24k=n J.;_I!}L24

1 2 37
1+240 = l+f84—1+¢=124—]_ =

B480 1920 240
1+ + P

1
e L. o
| [m“ (S, L [z, )

[Zk_tl k! ,

1+

1-504((1/(e"44-1)+2/5/(e"84-1)+375/(e*124-1)))

Input:

1
1-504 o + -

Decimal approximation:
0.999999999999999960783093504685660226319393480434666881702...

0.999999999999999960783093504685660226319393489434666881702...

Alternate forms:
504 16128 122472

44—]._I“84—1_1[“124—l

e



Alternative representation:

2° 3
1-504 + + =
P e | -J
1-504 - 2 T
- + +
exp*iz-1 exp™m-1 exp™@-1

Series representations:

1 27 3°
1-504 —l+f84—1+f124—l =
1 504 16128 122472
oo 44k = 34"‘ oo 124
_1+Lk=l:l k! s Z‘k_n ! Al k=0 ki
1-504 x z 3
= + + =
gy Cthay ety
504 16128 122472

L) 1) A

1-504 L 2 3
+ + =
gaatE [ | =
122 472 15128 504

. . Y O TR SN
B [z::; (2, LB (X, 2™

[Zk-ﬂ K! ?

Now, we have:

1-4240((1/(e744-1)+273/(e"84-1)+373/(e*124-1))) - ((((1-504((1/(e"44-1)+275/(e"84-
1)4315/(e*124-1)))))))

Input:

1 1 23 33
1+ 240 p44_]_+,p84_1+p124_]_ -11-504 ,p44_]_+,p$4_]_+p124_]_

Exact result:
1 a8 27

1
24D[P44_1+fs4_l+f124_1]+5a4[44_l+ B4 _q 124 l]

Decimal approximation:
5.7891623874035452047540191453794367794835417410027362... x 1077

5.7891623874...*107"




Property:
1 8 27 1 32 243
24D[ aa " 84 124]+5G4[ aa " 84 124]

-1+ -1+ -1 +e -1+ -1 +e -1 +e
I1s a transcendental number

Alternate forms:
744 18048 128952

- +
e P o
31 752 5373 ]
1

24[{“44—1+{“84—l+ 124

i
Alternative representation:

1 23 33 1 g 9%
1+240 44_1+ 54_1+¢=124_1 -|11-504 |'_“44—1+Pg4—1+ Er— =

£ £

1 v 33 ]

44 124

1+240 + -
exptizi-1 exp®™i@m-1 exp®@-1

2° 3°
1-504 + - fol
[ [f::!cp‘dr4 -1 exp®@-1 exp®@-1 ]]

Series representations:

1 2 33 1 7. 2 g
1+ 240 f44_1+f54_1+f124_1_1_5|:|4 f44—1+1“84—1+{“124—1 =
744 18048 128952

+ +
— & & _— &
[ I - o a4 o 124
1+ Lk:ﬂ Lt 1+ Lk:ﬂ Lt 1+ Zak:lj Lt

1 +240 - 3 3 [1 504 - 2 3 ]
- - - -11- - - =
e W (R e | g Eral gl
18 048 1280952

- -

b 1 44 g 1 a4 Coa 1 124

_1+[Lk=nﬁ} _1+[2.k=n:| El _1+[24k=nﬁ}
1 23 3! 1 23 93
1 +240 f44—1+f84—1+f124—1 -11-504 T +¢=84—1+¢=124—1 =

128952 18048 744
B P N S— | —

[ o uf ) [ w k) [ w LK

[14+240((1/(e 44-1)+273/(e84-1)+3/3/(e"124-1)))-((1-504((1/(e"44-1)+2/5/(e"84-
1)+375/(e*124-1)))))]*1/4096

Input:



|I 1 1 28 38
4DQ§|1+24D e + 84_1+ Tra— -11-504 r44—1+¢=84—1+ 73

e -1 e

Decimal approximation:
0.990913613323507297570412713702190684262962706545067827156...

0.9909136133235..... result very near to the value of the following Rogers-
Ramanujan continued fraction:

e_% e ™3
\/g =1- e‘z”‘/g =~ (0.9991104684
-p+1 1+ e‘”’ﬁ
143 (054\/5—3 -1 1+ —
e—47r\/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

Property:
|

1 32 243
]+5C|4[ - ]

+
B, R g, PR R (TP,

| 1 8 27
4098 240 [ -
\

¥
S, [ AL, (PR, o, G,

15 a transcendental number

Alternate forms:
[ 31 752 5373 ]
1

2 3/ 40296

f
4008 3 + +
1"1 e _1 841 124



23,-'4096
[{3 [5155 +12312% + 18468 % + 2462462 + 30780 % + 36036 ¢2° + 43002 2% +

49248 &% + 55404 &% + 61560 €°° + 67716 €™ + 67747 ** +
67778 ™ + 67800 72 + 67840 &°° + 67871 % + 67902 % +
67933 &% + 6706467 + 67995 7% + 68026 ™ + 62653 £5* +
57280 €% +51007 ™ + 46534 €™ +41161'%° +
35788 &% + 30415 ¢'°% + 25042 1% 1 10669 £11° 4
14206 '2° + B140 ¢12* + 7357 2% 4+ 6574 ¢1%2 4 5791 35 4
5008 % + 4225 1% + 3442 &1 1 2659 £ + 1876 % +
10936’ +310™* +2700'% 4 24807 121770+
186 ¢ % + 155 1% + 124 '™ + 9317 46217 + 317)) /
[—1—21‘.‘4 gl el —5¢=16—|5¢=ZD el Penints el —9032 -

1 8 kgt [ (A | Gy [y Gt S [ 5 E LR |y ENCLES [

116 - 11 116 o 11e AT ™ 10" Ge™ —

Ef.C'Z —?696 _ EIEIDD _5‘“104 _4‘“108 " 3-‘.‘112 _ 21,116 _EIEEI 4

gt g A2 +4¢=136 P Lr gl O, S

Be®? ¢ 9f156 - ll:lflm +11 1[“164 + lfl.fm8 £ 1162

s Bl Ve [ P PR G € PP, | R e LY

B s s Pt [ 90212 + 8#216 P e

Gttt 4 BTN 4 o812 L G A0 g 2 +¢=244”A (1;4006)

All 4096th roots of 240 (1/(e*44 - 1) + 8/(e”84 - 1) + 27/(e*124 - 1)) + 504
(1/(e"44 - 1) + 32/(e784 - 1) + 243/(e" 124 - 1)):

|
| 8 27 1 32 243 0
409‘? 240 + + . ] +504 [ - - ] e

[{;1-4_1 f84_1 0124_ 944_1 084_1 f124_1

=0.990914 (real. principal root)
|

| [ 1 8 27 ] [ 1 32 243 ] (i 712048
4006 240 + + +504 - - e
"ql P L, Y . (N e A gl Tenadl e
=0.990912 +0.0015200 :
|
| [ 1 8 27 ] [ 1 32 243 ] (i 7y 1024
4oe6 240 + + +504 - - e
"ql P L s . R o A erred Tl e
=0.990909 +0.0030401 :
|
| [ 1 8 27 ] [ 1 32 243 ] (34 m)/2048
4026 240 + + + 504 - - .
"ql P, [, o, L S | Pl S, | QR o O, [ i |

=0.990903 +0.0045601 ;

| 1 8 27 1 32 243 (i 512
4096| 240 [ + + ]+5C|4[ + - ] F s
‘.1 {“44—1 f84_1 0124_1

=0.990895 +0.006080 &

Alternative representation:



/ 1 23 33 1 23 3°
4DQ§1+24C| 7 ]_+,¢="94_]_+ TTE -11-504 ,f44—1+,f84—1+ e

£ - [
2 33
1+ 240 + ¥ i
[ [exp‘“[z} -1 exp®@-1 expim-1 ]

[1 504 > 2 i ]]" (14
= + + i
exp*@-1 exp@-1 exp**@-1

4096) for z = 1

Series representations:

4D°6/ 1+240 : 2 ¥ [1 504 : 2 3 ]
: + + + —{1- + +
"q g | ghhad ghitrag Fra st Lo R R |
— 1 a8 27
+ +
o 1 -] 1 184 ] 1124
_1+[Zk=nﬁ} _1+[Lk=n E} _1+{Lk=nﬁj
1 32 243 " 6
i 1 w1 < * 1 w1 g4 % 1 w1 124 [1,."4C|9 )
ks [Zk:ﬂ k!} = +[Zk=ﬂ k!} Bt [Zk:ﬂ k!}
4006/ 1+240 : 2 ¥ [1 504 : 2 3 ]
: + + + —{1- + +
‘.‘4 {“44—1 .(“84—1 {“124—1 {“44—1 f84—1 {“124—1
27 8 1
240 " ; - ; ; - " ; +
14— 14— - 1y - -
[ & ;if]”“ [ o sif]s“ [ N q—_l.t]‘”
=0 k=0 ki =0 k!
243 32 1 s
504 " ! + . " - . 1 (1
1+— 1+ — _ _ 14 —=
[ s ';—_1:5]”4 [ - qiﬁ]s“ [ - iif]44
k=0 k| k=0 gt k=0 !
4096}
4006 1 + 240 : 2 ¥ [1 504 : 2 3 ]
: + + + —{1- + +
"-,] i LSS T | P L L |
940 1 8 27
o (~1k)2 144 L2 (L) B4 ;i o (-1 Y124
_1+[Zk=n k! ] _1+[Zk=n k! ] _1+[Zk=n k! ]
504 L 32
1 - I:—1+k:|2 L ¥ 1 - |:— *]2 B4 o
T [Zk:ﬂ k! ] T [zm k! ]
243 i
(14096}

1 ZN ,:_1+k]2 124
Tl Luk=0 ki

10



Integral representation:

i eady [is)il{-a—s)
J—I oty =5 d
(2 x i)y [{—a)

M

1+z)" =

And:

2sqrt((((log base 0.9909136133 [1+240((1/(e"44-1)+2/3/(e"84-1)+373/(e*124-1)))-
(((1-504((1/(e44-1)+275/(e"84-1)+375/(e” 124-1)))))]))))-Pi+ 1 /golden ratio

Input interpretation:

[ 1
1+240

[ X [ et

2 | logn cono136133
v
1
[l -504 [ +
et =1 e

Result:
125.47644

q

ogpixis the base- b logarithm

# iz the golden ratio

125.47644.... result very near to the dilaton mass calculated as a type of Higgs

boson: 125 GeV for T=0

Alternative representation:

[ 23 33
2 1,11' 1930.990914[l+ 240 [p‘“ Wi 1]_
[1 504 (o + o+ ] 1
- & + — 0+ — =

et 1 M1 21 &
! 8 27 ) 1 25 35
—N+ E +2 10g[24|:| [—1+:'44 = -1+¢84 i ~14el 24 J!-'-Sl:lq-[—l-n:-“‘t = ~14£8 " _14el 24 ”

6 ") log(0.990914)

Series representations:

11



f 1 g 3
241050_@9]914[l+240[44_1+ 84_1+ 124_1]_

£ e

[1 504 z 2 i ]] -
= + + —-T+— =
£ 1 £t 1 g% i

- 7 k
114 744, 18048 , 128952 |

[l —1+!'44 _1+I.84 _1_”.1 24 )
1 E.L::l L
——m+24 -
P \ log(0.990914)
2 ‘j 1050.990914[1+ 240 [r‘” > + - + R 1]_

[1 504 : 2 3 ]] :
= + + —-T+—- =
et_1 -1 -1 @
|

1 | 31 752 5373
——a+2 | -1+ 193’0_99};\14[24[ + + ]]

i ‘q T r gty il
z[i][—l+lagumgl4[24[ 21 - 722 + 2373 ]]]_k
o\ k ' B 5 L (R L [P
f 1 2 3?
2 J 1ag.j_mm4[1 +240 [344 Wi T 1] -
[1—5':'4[ x + 2 + 3 ]]]—fr+} =
e 1 -1 121 ¢
——m+2 |I—l+1ﬂg|:|_g_q:|pl4[24[ 31 + 752 + 2373 ]]
L “1+e™ -1+ -1+

o (= 1 [-1 + 1030.9@0914[24 [_13:44 + _st:; + _15,2.?1324 m_k [‘i}k

k!

k=0

In conclusion:

(8/((sqrt(729)*6476)))* 1/[ 1+240((1/(e 44-1)+2/3/(e"84-1)+3/3/(e*1 24-1)))-((((1-
504((1/(e"44-1)+275/(e84-1)+3/5/(e124-1)))))))]-987

where 987 is the mass of the scalar meson f,(980)
Mass ~ 987 OLLER 99C RVUE nn — nn, KK,
990 +20 OUR ESTIMATE (http://pdg.lbl.eov/2019/listings/rpp2019-list-f0-980.pdf)

Input:
8 1

V729 - 64° 1 23 N 1 28 el
g 1+ 24':'[!.44_1 + .:'84—1 + 1.124_1} [l 504[:'44—1 * :,84_1 o+ :.124_1”

- 987

12



Exact result:
1

- 987
1 8 243
231928233984 (240 0 — + o —+ 53— )+ 504 2+ 7 —+ 500
Decimal approximation:
73491.45297213316327945104616731626451390589928225492526220. .
73491.45297213...
Property:
~987 +
1
1 8 | 1 243
231928233984 (240(— 3 + — g + 1 )+ 504 (—z + — T + 275
is a transcendental number
Alternate forms:
1
- _ 087

5566277615616 (3~ + - + 227
o i el

and also:

golden ratio+1/10"13*1/[14+240((1/(e"44-1)+2"3/(e"84-1)+3"3/(e*124-1)))-((((1-
504((1/(e"44-1)+2"5/(e"84-1)+3"5/(e"124-1)))))))]

Input:
1 1

13 3 3
1071240k + 0 + b ) (1-504 (5 + B + o)

#is the golden ratio

Decimal approximation:
1728.983640757473947316464488291056939068720652229081559397...

1728.9836407....

This result is very near to the mass of candidate glueball fy(1710) meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross—
Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number

1729

Property:

13



1

1 5 1 243
10000000 000 000 [24(3[_1”44 £ gk _1+.124}+5'34[_1+.-44 e T }}
¢ is a transcendental number
Alternate forms:
1
o 31 752 5373
240000000000 000 (7= + 2% + 32 )
Alternative representations:
1
L 1 22 32 1 13
[1+2rﬂrn::|[r44_1 ' P124_1}—[1—5D4[P44_ i }}} 10
-2 cos(216%) +
1
13 1 B 27 1 25 3°
10 [24D [—1+|r'44 N ~14+e3 N 14+l 24 +5|:I4{—1+r44 N ~14£84 * ~14el 24 ”
1
) 1 2 33 1 13
[1+24D[r44_1 gt P124_1}-[1-504[F44_1 + + m }}} 10
m 1
2co5( )+ . & ;
12
L [24D [—1+r44 = —14e3 = —14el 24 }-'-SI:M-[—IH'44 * ~T4et e —1+11':'4 ”
1
) 1 23 33 13
[1+24D[r44_1 s !,124_1}-[1-51314[!,4 34 1+ e }}} 10
1
i
13 1 ] 27 1 25
1 [E4D [—1+r44 + ~ 1484 i ~14+e1 24 +5D4[—1+r44 + ~ 1484 % ~14el24 ”

root of —1—x+x° near x = 1.61803

We have also the following mathematical connections:

14



1

. ~ 987
231928233984 (240 (= + = + <2 ) +504 (= + =2+ 2L)) — 73491 4529 =

(13 s Ud-& (_ﬁpiopéﬂ | Bp)xs N
= —3927 4+ 2 =

\ / [dX“]CXP{‘/dG (—ﬁDX“DQXP)hXP,Xf :0>NS/
\

13 50 50
—-3927 + 2 "u'l 2. 2083717437 - 1077 + 2.0823329825883 - 10

=73490.8437525.... =

= (A(T) % B(lr) (‘ qb(lr)) % eA1<r>) =

1 1
-0.000029211892 [— ]
= 0.0003644621 \ 0.0005946833) 0.00183393 | =

— 73491.78832548118710549159572042220548025195726563413398700...

73491.7883254... =

—c A P1l-Es /

[ {5 i smeafas )

\ <H{(ogr ) 0 7) Qog X) % + (5 (log T)> + &'H, (log 7)) T}

7.9313976505275 x 108
/(26 X 4)2 —24 = (26 x4 - 24 = 73493.30662...

Mathematical connections with the boundary state corresponding to the NSNS-sector
of N Dp-branes in the limit of u — oo, with the ratio concerning the general

15



asymptotically flat solution of the equations of motion of the p-brane and with the
Karatsuba’s equation concerning the zeros of a special type of function
connected with Dirichlet series.

Page 262

Forx =2 and z=1, we obtain:
1/4*sqrt(2(1-2)) ((((1-1232*2(1-2)+7936*2"2(1-2)"2)))

Input:
1
; v2(1-2) (1-1232x2(1-2)+7936x2% (1 -2)%)

Result:
34200

242

Decimal approximation:
12094.70793880530213111424239162239039244747629619250415882... i

Polar coordinates:
r=12094.7 iradius), @=90° (angle)

12094.7

From which:

16



2Pi(((1/4*sqrt(2(1-2)) ((((1-1232*2(1-2)+7936*2"2(1-2)"2)))))))-2517.91 +18i
Where 2517.9 is the rest mass of charmed Sigma baryon and 18 is a Lucas number

Input interpretation:
1 ————
zn[;r V2(1-2) (1-1232.2(1-2)+7936 2% (1 - E}E]JH (-2517.9) + 18

iisthe imaginary unit

Result:
73493.4...;

Polar coordinates:
r="734034 radiu
73493 .4

# = 90°

)

We have the following mathematical connections:

=73493.4 =

) I e
<2n[;r~.,f:z[1-2} (1-1232x2(1-2)+7936 22[1-2}2]]” [—2517.9}+18z>

/13 Newp | [ 5 (~gzPiDP ) | 1Bp)ns N \
= —3927 + 2 k ‘/.[dXP]exP{/d& (_ﬁgx#pﬁxﬂ)}p@,}{‘ 0}\]5) B
\

13f
-3927 +2 V 2.2083717437 - 10°° + 2.0823329825883 - 10°°

=73490.8437525.... =

=z (A(r) % B(lr) <_ gb(lr)) % e/\l(r)) =z

1 1
—0.000029211892 [- ]
N 0.0003644621 | 0.0005946833) 0.00183303 | —

= 73401.78832548118710549159572042220548025195726563413398700...

73491.7883254... =

17



/

agpl-€

[ s ool

\<H (erog7) (Qog7) (Qog X) % (& (log Ty -+ &7k} (log 7)) 77

y, sontus )

7.9313976505275 x 108
/(26 X 4)? =24 = (26 47 - 24 = 73493.30662...

Mathematical connections with the boundary state corresponding to the NSNS-sector
of N Dp-branes in the limit of u — oo, with the ratio concerning the general
asymptotically flat solution of the equations of motion of the p-brane and with the
Karatsuba’s equation concerning the zeros of a special type of function

connected with Dirichlet series.

Series representations:
1
- [2;ﬂ[~.."2[l—2} (1-1232 - 2(1-2)+7936 - 22 [1-2}2]]-1251?.9+ 18i =

— & L
-2499.9i+171045xy -3 ¥ (-3* [ 2]
k=0 k

1
Z[Em[m"Z[l—E} (1-1232 2[1-2}+?935 22[1-2}2]]-1251?.%131:
-2499.0;+ 1710451 -3 L
k.
k=0
1
grxzm[qz[l-m (1-1232 2(1-2)+7936 22[1-2}21]-1251?.%131:

8552.251 EfZgRes,_ 1, (-3)° (- - s)T(s)

24990 + =
Vo

And we have also:
(golden ratio)i+1/7(((1/4*sqrt(2(1-2)) ((((1-1232*2(1-2)+7936*2/2(1-2)"2)))))))
Where 7 is a Lucas number

18



Input:
Ll i e
mﬁ?[:ﬁfz[l—z} (1-1232x2(1-2)+7936 22[1—2}2]]

# iz the golden ratio

iizthe imaginary unit

Result:
4887 i

I+ T

2y 2

Decimal approximation:
1729.433453818078770721667785637564265610216922921592071265... i

1729.4334538...1

Polar coordinates:
r=1729.43 (radius
1729.43

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

H# =90

)

Al‘lternate forms:
Z;[LME +488?w,"2]
L [4¢ +4887 *,E']
4
i(2V2 ¢+4887)

2432

Minimal polynomial:
4096 x° + 48911935488 x° + 210028548 929 138 048 x* +
435016988 150 174541467808 x° + 325340282440 154350113161898 961

Series representations:

19



V2(1-2) (1-1232-2(1-2)+7936 2% (1 -2y}
&I+ =

4.7

4887 & 2
G+ 4y -3 2‘[—3}_k[2]
k=0 k

4

V2(1-2) (1-1232-2(1-2)+7936 2% (1 -2y}
&I+ =

4%7
3
4887 — & 3% (-3)

Mg Y0

k=0

vV 2(1-2) (1-1232-2(1-2)+7936 22 (1 -2y%)
@r+ .

4%7
= -5 1_
4aa?zjﬂjﬁes5=_%t‘; (-3} r[-2 s)ris)

QoI+ T
By

We have also:

(golden ratio)i+1/7(((1/4*sqrt(2(1-2)) ((((1-x*2(1-2)+7936*2"2(1-2)"2))))))) =
1729.433453818i1

Input interpretation:
11
di+ [Z Y2(1-2) (1-xx2(1-2)+7936x2° (1 - 2}2}] = 1729.433453818 i

# iz the golden ratio

iizthe imaginary unit

Result:
i(2x+31745)

— +igp= 1720433453818
1442

Alternate forms:

— = 0.x107%7 + 124.450793489 ;
7V2
£x -26 -
— —(0.x107*" + 124.450793489 i) = 0
7V2
1
T [\,E (2x +31745) + 28 ¢) = 1729.433453818

Expanded form:

iIx iVE  4535;
3 + — +— = 1729.433453818
72 2 242 2

Alternate form assuming x is real:

20



1
- = 1729.433453818

7v2 2 242
Solution:
X = 1232.0000000
1232
Or:

ix / ((7sqrt(2))) = 0.x10°-26 + 124.450793489 i

Input interpretation:

EX -26

— =0 107" + 124.450793489 ;
742
Result:

— =124.451;
7 2

Alternate form:
X
S _124451i=0

72

Real solution:
x=1232.

1232 result equal to the rest mass of Delta baryon 1232

From which:
11232/ ((7sqrt(2))) = 0.x10"-26 + x i

Input interpretation:
1232 26
=0 107" +xi

Ty 2

I

Result:
21

iizthe imaginary unit

iizthe imaginary unit



BB:‘\’E =0+ix

Alternate forms:
ix=124451i

124451i-ix =10

88iv2 =ix

Real solution:
x = 124.451

124.451

124.451 + 1/golden ratio

Input interpretation:
124.451+ 1
¢

# iz the golden ratio

Result:
125.069. ..

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

Alternative representations:

1
124.451 +; = 124.451 +

2 5ini54 )
1
124451 + - = 124451 + - ——
¢ 2 cosi2167)
1
124,451 + - = 124451 + - ————
¢ 2 sini666 %)

Page 265




For x = 2, we obtain:

(142)/(1-2) — 272 (142°3)/(1-2°2) + 276(1+215)/(1-25) — 27 2(14277)/(1-277)

Input:
1+2 _, 1+2 ¢ 1+25_212 1427
1-2 I 9 1-27

Exact result:
16147113

3937

Decimal approximation:
4101.374904749809499618999237998475996951993903987807975615...

4101.3749047....
From which:

173 ((((142)/(1-2) — 272 (142°3)/(1-272) + 276(14+275)/(1-275) — 2A12(142°7)/(1-
2ATY))) + 18

Where 18 is a Lucas number:

Input:
1(1+2 . l+23+25 1+25_212 1+2; 4
3|1-2 [ 128 1-27

Exact result:

5453237
3937

Decimal approximation:
1385.124968240036490872909745900401008083007967995035991871 ...

1385.124968249... result very near to the rest mass of Sigma baryon 1383.7

We have also:

V(((142)/(1-2) = 272 (14273)/(1-272) + 27°6(14275)/(1-275) — 2712(142°7)/(1 -
277))))1/4096

Input:

23



f T
aoos| 142 _ o2 142% 56 1425 512 1427
Y 1-2 1-22 1-2° 1-27

Result:
4,:,96I| 3937
‘\" 16 147113

Decimal approximation:
0.997971036345387497972446818795673207004582954744978818283...

0.997971036345.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_ﬁ e ™V
NG =1- = 09991104684
143 ¢54\/5_3—1 1o
e—47z\/§
1+
I+...

and to the dilaton value 0.989117352243 = ¢

Alternate form:

Y09V 3037 16147 113%095/4096

16147113

2 log base 0.997971036345 ((L/((142)/(1-2) — 22 (14273)/(1-2°2) +
276(1+275)/(1-2°5) — 27 2(14+2°T)(1-22T))))))"1/2 - Pi+1/golden ratio

Input interpretation:

2 | logg sororinacaas 3 = ol R
142 92, 1427 o6, 142 912 ,, 142 &

1-2° 1-37

1-2 1-2

loggixiis the base=b logarithm

24



# iz the golden ratio

Result:

125.4764413...
mass calculated as a type of Higgs

125.4764413.... result very near to the dilaton

boson: 125 GeV for T=0

Alternative representation:
A 1 1
0 -—T+—- =
Eo.0omo710363450000 i 2(132%) P (1) 22 (1427 &
\ 1.2~ 1.22 125 127
1
log Y (1425)26 (1427)212
1 9 P S TR
ST it
) log(0.9979710363450000)
Series representations:
1 1 1
o -T+ - =
E0.007m07103 63450000 2 22 P(e) 220142 &
\ 12~ 122 1-25 127
16143175
e = leI: 1614?113Tk
1 k=1 I
——mr+21 -
& log(0.9979710363450000)
A 1 1
o -0+ — =
E0.20707103 63450000 e 22 (1423] 28 (1425) 212 (1427) i
\ 1-2 1-22 125 127

1 ' 3937
—m+2 { —1.0000000000000 lug[—]
16147113

¢
402.3624510033 + z[—D.GGZGZE‘?ﬁSﬁSSDDDD}k Gik)y
k=0
11* k I, |l ¢ k
‘i'--l‘-rn 0 and : ) ‘
1 +k)i2 + k L |
| |

25



1 1

-+ - =

2 |lo
. ek w2z 228 P8 2201427 ¢
\ 12~ 122 128 | 127
1 f 3937
Z _x+2 (|-1.0000000000000 log(—]
P 16147113

402.3624510033 + Z[—D.DDEUESQEB&SSDDDD}k Gik)y
k=0

1/4 log base 0.997971036345 (((1/((((1+2)/(1-2) — 22 (142/3)/(1-22) +
276(14215)/(1-215) — 271 2(142°7)/(1-22T))))))1/2 + 1/golden ratio

Input interpretation:

1

142 _ 92 1423 26 142° 912 142
Sy P L P 7
1-2 1-2 1-2 1-2

: logg coror1036345

Bl =

loggix)is the base- b logarithm

# iz the golden ratio

Result:
16.61803390. .

16.61803399.... result very near to the mass of the hypothetical light particle, the
boson my = 16.84 MeV

Alternative representation:

1 1 1 1
o 080 0070710263450000 ~ =
i ez 22(1423) 20(142%) 212(1427) i
oy + — =
\1 1-2 1-22 1-25 1-27

1
lo
g 35 (1+2°)20 (1427)212
o WL Ee ! i r

37 195 197

+

11
¢ " 4 \ T10g0.9979710363450000)

26



Series representations:

logg corer10363450000

\

1 1
2 vady  oBi1am8) olZpaaft | T
14z 29(1427)  29(1422) 2141427 i
——— + e =
1-2 1-22 1-2° 1-27

(-1 (16143176
o L 161471137
11 Zie=1 .
6 4\ 10g(0.9979710363450000)

1 1 1
i lo = Sy
4 | ED'W?WIDEBHEDDDD[ w2 22(142%) 28 (1425) 213.:1+2’:|] ” &
“\ 137 gegB T el 0 jea?
1. T 3937
== = 1.0000000000000 lﬂg[—J
¢ 4 1\| 16 147113

[492.36245 10033 + L (-0.00202896365500001° Gik)
k=0

For x =0.5, we obtain:

(140.5)/(1-0.5) — 0.5°2 (1+0.53)/(1-0.5"2) + 0.576(1+0.5"5)/(1-0.55) —
0.5°2(1+0.5°7)/(1-0.5"7)

Input:
1+0.5 3 1+05 s 1405 a  1+0.57
-0.5 +0.5°x ——— - 0.5
1-0.5 1-0.5? 1-0.5° 1-8.57
Result:

2.641385079156877063754127508255016510033020066040132080264...

2.641385079.... result very near to the value of golden ratio square and to the M of
black hole for £ = 4 and w = 0.75793 (see Tables in Appendix)

And:

7*((((1+0.5)/(1-0.5) — 0.5°2 (1+0.573)/(1-0.5"2) + 0.576(1+0.5"5)/(1-0.5"5) —
0.5*12(14+0.577)/(1-0.5"7)))) - golden ratio

Input:
27



1+0.5 g 1+85 g 14057 a  1+0.5°
-0.5 5 —057 x —— |-4
1-0.5 1-0.5° 1.5 1-0.57

# iz the golden ratio

Result:
16.8717...

16.8717.... result very near to the mass of the hypothetical light particle, the boson
my = 16.84 MeV

Alternative representations:
[1+D.5 0.5%(1+0.5%) 0.5%(1+05°%) 0512 [1+D.57"1]
. ] Mg

= +
1-05 1- 0.5 1-0.5° 1-0.57
15 05%(1+05% (1+05°)0.5% (1+0.57)0.5% ,
i Sy ' a == -2 51n(547)
0.5 1.5 1-0.5° 1-0.5°

[1+D.5 0.5%(1+0.5%) 0.5%(1+0.5%) 0.512[1+|:|.5?]]
Lok _'i;:

= +
1-05 1-0.5° 1-0.5° 1-0.57
1.5 052(1+05°%) (1+05%)0.5% (1+0.57)0.5%
2082169 +7| — - -+ ' ik =
0.5 1-0.5° 1-0.5" 1-0.5

1+05 052(1+05°%) 05%(1+05% 0.5 [1+.:._5?]]
— + = —gh =
1-0.5 1 -5 1-357 1-0.57

[D.S 1-0.5° 1-0.5° 1-0.57

1.5 0.5%(1+05% (1+05%)0.5% (1+0.57)0.5% ,
- - + - - + 2 sin(b66 °)

We have also that:

(((1+0.5)/(1-0.5) — 0.5%2 (1+0.5°3)/(1-0.5°2) + 0.576(1+0.5"5)/(1-0.5"5) —
0.572(1+0.5°7)/(1-0.5° )M 1/2 - 7/10"3

Where 7 1s a Lucas number

Input:

|

| 1+0.5 4. 1+0.57 ¢ 1+05° 5 1+057 7
| ~0.5" « ——— 4+ 0.5 —05Y . —— - —
y1-05 1 -ih52 1-0.5° 1-057  10°
Result:

28



1.618233853682871406533461541916955260283062938905732469969. ..

1.61823385368287..... result that is a very good approximation to the value of the
golden ratio 1,618033988749...

And:

L((((140.5)/(1-0.5) — 0.5°2 (1+0.5"3)/(1-0.5%2) + 0.576(1+0.5"5)/(1-0.5"5) —
0.5"M2(1+0.5°7)/(1-0.5°7))))))*1/256

Input:

i £
x| 5 7

140.5 140.5 140.5 140.5

a5l 1408 2, 104 0.5% +_5 (512, 10
1-0.5 1-0.5< 1-0.5 1-0.57

Result:
0.99621303. ..

0.99621303.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e
\/g =1- e’z”‘g = (0.9991104684
1+ie45° -1 I+
e—47r\/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

1/2*log base 0.99621303 ((((L/((((((1+0.5)/(1-0.5) — 0.5/2 (1+0.5*3)/(1-0.5"2) +
0.576(140.525)/(1-0.5%5) — 0.5~ 12(1+0.5°7)/(1-0.5~7))))))))))-Pi+1/golden ratio

Input interpretation:

1 1 1

- log -+ -
059621303 N
3 5 7

2 1405 g2, 14057 0.56 1+|:|.55 _ps5lz., 1057 ]
1-0.5 1-0.5% 1-0.5 1-0.5¢

loggixiis the base=b logarithm

29



# 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

Alternative representation:

1 1 1 1
o 19Booosz13 = TRt T =
2 1eos  05%(1405%)  05%(1405°%) 0512 (14057) I
— + —
1-0.5 1-0.52 1-0.53 1-0.57
1
lo
g 1 & 05214053 (1405%)0.5% (140.57)0.512

1 05 1 52 5 1055  1-057
—-T+ — +
2 logi0.996213)

Series representations:

1 1 1 1
- 10Bpoosz13 e e
2 leos  052(1405%)  05%(1405°%) 0512 (14057) I
— + —
1-0.5 1-0.52 1-0.5% 1-0.57
s (-1F(-0.621411F
1 Zk:l &

¢ "7 21og(0.996213)

1 1 1
- lo o P =
g o5 052(1405%) o0.5%(1405°) 05'2(14057) i ¢
. 105 1052 i-cu.55 - 1-0.57
~ —n~131.782 log(0.378589) - - log(0.378589) 3" (-0.00378697)" Gik)
P
ko=

1 i 1 i
o b it G
£ i M | %
IO | Lr W and Lok ) : )
2(1+k k 4 |

For of =1, a=m; B =, from page 269, we obtain:

30



We have:
(A)

e(-Pi*sqrt(3)) sqrt(golden ratio) * (144-3~2) (((((1+1/4(1-P1)))+((1*3)/(2*4))"2((1-

P 2))(((((1+1/4(Pi))H(1*3)/(2%4))"2(P1)"2)))

Input:

V3 (\’; {144_32})>< (Leea "”})+{£]2 (T=ar

24

(1+i:r]+(;%i w2

Exact result:
=3nm 1-n Q 2
135 ¢ (1+T+a(1—n}]ﬁ

%]

9

1+ + 2
T3

A

Decimal approximation:

0.260195204189951575186354366427720969956895183696125161709...

0.260195204189....

Alternate forms:

135,/ 2(1+V5) V3 " B89 +n (91 -34)

B4 +m(l6+9m

31

# iz the golden ratio



135 [ 1 (1+V5) V3 7 (89-34x+ 91

64+ 167+ 9 7°

12015 ||51[1+\."'§]. PR

64+ 167 +9x°

2205 /2(14V5) eVinx 1215 [1(14V5) V3722
+

64+ 167+ 9" 64+ 167+ 9

Series representations:
(V3 ((1+ E2)+ (25 a-n2)) Vo (144-37)

2.4 ~
[Lat)e(z2o] o2
o [_1}k ~1) (3-x ]\“z'*c
mm“p['” L {2}‘1. ——|(89-34r+947)
k=0 .

1 (-7), @ -0 z*
‘J{E i { - }kw il for not ((zoeR and - < zp = 0))

k=0

(V2 (14 E2)+ (5] a-n2)) Vo (144-32)

4 1
{1+£}+{L}2ﬂ2 T 64+ 1674957 o
% & k k —k{ 1}
3_ w (=17 (3 -x)" x[-=
Exp[—nexp(z';r{%”ﬂé o 2 k][89—34n+9n‘?}
_ o (-1f g2 xF (-2
EXP(”{%J]EZ J.::!x { 2}k for (x e R and x < 0)
k=0
[f-”—? {{1+%}+{2i4}2[1—n}2}]~5[144—32} i -
{1+£}+{L}2ﬂz 64+ 167+9 72
4 2.4

k(.1 Ry
(1 Jl,.zlalng—zm,.qznu R e -1y {—z}k (3 - z0) 2
exp|-r| — Z
k k=0 k!
2 1 312 largld—zn W2 )
(89 -34x+0x }(_J
| o
ki 1 ek
zl,.'2+1,.-z larglg—zn 2 7)) w {—1) {_2}.& g —Z0) Zp
¥ k!
k=0

32



Applying the formula for the calculation of a(n) regarding the coefficients of the “5™
order” mock theta function ¥, (q), that for n =105, provises a(n) =171

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

that is:
—
_expn \I|' ﬁ ]
Ve P
2v5 vn
We obtain:

e™(-Pi*sqrt(3)) sqrt(golden ratio) * exp(Pi*sqrt(105/15)) / (2*57(1/4)*sqrt(105))
((((A+1/4(1-PD)))+((1*3)/(2*4))"2((1-
PO2)A((((A+1/4(Pi)))+((1%3)/(2%4))"2(P1)"2)))

Input:
- EXP”\IE] (1+2a-m)+(L22f a-n?
F'r\.- "ullrl:-‘ :
2v5 V10 [1+i}r}+[£}2}1‘2

# iz the golden ratio

Exact result:

P\.-"?:r—\.-'E:r[l_'_ l_ﬂ"'i[l_}ﬂ'z}\li

Decimal approximation:
0.256093702921107596310464021381417270715454435367292467652...

0.25609370292....

Alternate forms:

'7 43 n

| - J
\/4—12[1“*5]5"“ '™ (B9 +m (97— 34

2 5364 +7(16+9 1)

-

| [ ad o)
‘j 4—12 (1+%5) il (89 - 341+ 9%

2 .54 (64 + 16 1+ 9 ?)

33



128 . 534 [1 LT }
4

17 | L (1445 ) V77V3r g 3 [ 2 (1445 V7 rVIn 2
3)4 ox? i 3)4 on?
64 5%% (14242 128 5%4(1+2 425
4 64 4 B4

Alternative representations:
[f"'” {[1+ﬁ} [2—4 i1- n}z}] Exp[n\/%]
[1+§}+ 2 #*)(2¥5 v105) :
Exp ][1+ ~14coth _”14'3 ] 1+%+[1_}T}2 [3}2}\."?

+—+ﬂn[ v Vi)

[f'”"'—g {[1+ %}+[2i4 i [l—n}zﬂ Vo Exp[;r\/% ]

(1+5)+(3%5) =) (2 V5 V105

(= (1) 5P -7 V5 e 2

(1+3)+(5%5) =) (V5 VToS)

[f—n 'kl {[1 + %}4_[2%}2 (1 —;r}E}] Vo exp[:r \/%]
[[1+ o [ } ”2}[ 5 V105)
o (10 52) (5 1 -7) V& e 2

(1+2)+(;%5) =*)(2 V5 v105) % Tt

Series representations:

34



4 15

[f—nﬁ {{1+ﬂ]+{i}2 [1—}1']-2}] ﬁexp[n 105 ]

((2+ 3)+(2%5) =) (2V5 vT05)

argig — xj J]

2

[[89 —34fr+9fr2}exp[”r{

E ~1F 7 -0 x (-]
o 22 § T

2
k=0
_qnkr g kg ki 1Y £ k2
w o (~1FL (g—xf1 x 1{2}k1[nﬁ} ]
/

2P ks

k]_:ﬂkz:l:l

e o (—1F (105 - xyf X7k (-2
[2{E[ﬁ4+15n+9n2}exp[fnPrg[mS x}“z = { 2}.5:]

2 =
forix e R and x

R R R Ak

(1+2)+(35] ») (V5 vo5) :

argig — xj J]

2 .
[[89—34“% }exp[zﬂ -

k k& 1
T Ve @ (- 7-xfx(-7),
=54
plrexefix | =5 W 2 o
k=0
k ko .k 1

w (12 @-x)2x Efkl{_ﬂﬁ}{_z}kz];

/

5 5

kl =—Nk2=|:|

e i b oo 1L PR N &1
[2ﬁ[64+15n+gn2}axp[”{arg[IDS I}UZ . { 2)&]

2
i k=0
for (x e R and x

35



(3 (14 E2) e (2] 0 -n?)) V3 exp[n JT_S]

(1+ )+ (2] #*)(2¥5 v1o5) R

2x4

argig — xj J]

2
[[39—34fr+9fr ]exp[.ﬂ —

k ko—k{ 1)
arg[?—x}” — &, G 7 -x)f x [_E}k
x
2 = k!
i i (~1f1%2 g -xf2 x*2 0y (n v?}[-é}kz :
=L k! /

kl == E

EXp [;r exp(z T {

K koo 1)
By 105 - o0 (=1) (105 —x) x (-2
[2 Vs (64 + 15}T+9}T2]E}{p[”1- {ﬂrg[ x}” 2 [ 2},1.;

2 i k!

Now, we have, for n = 105.4568:

(B)

e™(-Pi*sqrt(3)) sqrt(golden ratio) * exp(Pi*sqrt(105.4568/15)) /
(2*%5°N(1/4)*sqrt(105.4568))  (((((1+1/4(1-P1)))+((1*3)/(2*4))"2((1-
POA2))A((((A+1/4(Pi)))+((1%3)/(2%4))"2(P1)"2)))

Input interpretation:
|
105.4568
Exp}r\l—] LR WA (I ™ P SO
[ 15 [1+4[1 n}}+[24} (1-m)

2v5 + 105.4568 (1+3a)+(22) 2

P_ﬂ k] \G

# iz the golden ratio

Result:
0.260195576304423536617884801638021311979722755999036733990...

0.2601955763944.....

Alternative representations:
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-_—

(51 {[1+ﬂ}+{i2[1_mz}]ﬁexp[n\/m]

4 2.4 15

(1+2)+(2) ) (2 V5 v105.457)
SR, e ) Il

(1+2 422 (2)(2 V5 V105457 )
4 8

i 15

[f-nrz ((1+ H}J,{zij (1 -mz}] ry Exp[;r \/ 105 457 ]

(1+2)+() #*)(2 V5 v105.457)

[z—w— {[1+%}+{2L4}2 [l—fr}E}] ﬁexp[n |I % ]

(1+ §}+{2i4}2n2}[2‘3:’§ V105.457 |

[f-nrg (1+ ﬂ}+{2i4}2 (1 —mz}] N EXP[}T \/E]

* 15

(1+2)+(F) #*)(2 V5 vi05.457)

o (12 (5 @ -7 V6 e 2522

(1+5)+ [ﬁ}zﬁ}[ﬁ@ v'105.457

Series representations:

37
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[f—nu’? {[1+ %}J,{ﬁ 2 [1—n}2}] \"? exp[;-r \/@]

(1+2) (5 )5 visa7)

2.4

st

e
[[89—34}T+9}T}EXP[!}T{ 3

I k .k 1
[ arg(7.03045 - x) g, S RS [_5}"‘
EXP ;rexp[ur{ “V{; 24

2 k!
k=0
k ky .k 1 i k2
i i{—l}l[lﬁ'_x}lx 1{_2}k1[ }Tﬁ} /
k1=|:|k2=|:| kl!kz! IIIII
(105.457 —
[2ﬁ[ﬁmlﬁﬂgf}exp[mfrg 2 I}J]
kL
. ko & (1
o (-1 (105.457 - xf x [—z}k] ol R
odl L
k=0 2

[f—nv?{[1+%}+{2%}2f1-ﬂ}2}]“’5“?[’”\/@]

(1+5)+(f oS vissar)

argigd —I}J]

] .
[[39_34“% }exp[rﬂ 2

I k. 1
arg(7.03045 -x) |y — & 1 (703045 - x= (-7,
EXp ;rexp[ur{ J] LS Z
2. k1

k=0
k kg & =
w CL2(@-x2x 2L (-n ﬁ}[_z}h ] /

/

5 -

by =—wakq=0
arg(105.457 - x
[zﬁ[ﬁmmﬂgf}exp[rﬂ : 7 }J]
T
L k k(1
o (-1 (105.457 - xf x* (- 1) -
= fol R and U

k=0 '
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[f_’T e [[1 + % J‘ - [if (1- }T}z}] ‘u"'E EXP[?T \f —1051':5? ]

(1+%)+ (%) #)(2¥5 viosas7)

argigd —x}J]

2
[[89-34“% ]Exp[:n{ -

k k -k 1)
[ arg(7.03045 —x) 1\ — & (LF (7.03045 —xf x* (1)
EXp }TEXP[!}T{ JJ,UI'I

Zm k!
k=0
k =—pakg=0 k21 /

— 105.457 -
[2 s [54+15;r+9;r2]exp(mfrg[ I}J]

2

@ (-1F (105457 -xf x* (-2},
k!

k=01

We note that 0.25609370292.... is a value very near to the one just obtained
0.2601955763944..... and to that obtained previously 0.260195204189....

Now, we have:
((1+1/4(1-P1)))/(1+1/4*Pi)

Input:

l+l[1—fr]-
o

1+1x
4

Decimal approximation:
0.260223005401004095798576007344144886451828252715199207151...

0.2602230954.... result very near to 0.2601952 and 0.26019557

Property:
1+ &

is a transcendental number

ERES

Fl

1+

|
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Alternate forms:
S—n

4+

Alternative representations:
1+ 1+:(1-1809)
4 4

1+ 1 14 180°
4

1+ 1;” 1+ i (1 +ilogi-1y

l+i l—ﬁzlng[—l}

T i (1-cos™L{-1))

1+12 1+ 1cos™i(-1)
“ 4

Series representations:

1-n o (-1
1+ -5+4 e
4 _ Zk=o 142k
:|.+‘£1 4(1+ - 1:"":]
k_l:l 142k
1 4(-1k 1105-1-2k 5142k 4 530142K)
1+ = 5+37° ;
4 k=0 142k
1+§ - 4.5 4(-1f 1105712k (5142 k4. 2301 42k)
+Lk=n_ 142k
l-m 1
b s
1+ 4 *+ Lo 4} a2k 1+4k 3+4k]
141 e 1
Nl
4 +>_4k=|:| 4} 142k 1+4k+3+4kP

Integral representations:
-5+2 ' —L—at

1-m
1+ — V12

1+12

"1 1
V1=
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B
12 2(2+ [ =5 at)
14+ 28 ~5+4 [IN1-t* at

4
T 4[1+_E1*J1—t‘? dt]

Thence, we have:

—

| 105.4568 _
/ EXP[’T\H 15 ] [1+i[l—}ﬂ'}+[l

}z[l—fﬂz\

[£8)

-y 3 2 +—1 — &,
e Y o 1 i1 ]
I \ v 4
2*5\!1(2'5.45'53 [l+41 }+[;i};r2 / 1

= 0.2601955763944....= 0.2602230954....

Now, from (A),we obtain:

[e”(-P1*sqrt(3)) sqrt(golden ratio) * (144-372) * (((((1+1/4(1-
Pi))+H((1*3)/(2*4))"2((1-P1)"2))))/(((((1+1/4(P1)))+((1*3)/(2*4))"2(P1)"2)))]"1/256

Input:

[l+:11 [l—fﬂ-}+[21—:}2 (1-m?

[1+i}1’.+[£.2}1’2

258 P_”—g v ¢ [144‘32]

# iz the golden ratio

Exact result:
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3256 (V3 n)/256
2 )

3

256
\i 1+°

Decimal approximation:
0.994754729940662054754900514698582010713986962187276737303...

0.9947547299406.... result very near to the value of the following Rogers-
Ramanujan continued fraction:

e s eV
J§ =1- e =~ (0.9991104684
-p+1 1+—e_3”ﬁ
143 ¢)5‘{/5_3 -1 145
e—47r\/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

Alternate forms:

q3/256 51{{% e

. |
{V3 a)fzs6 __ [ 3 (B9 +m (9 —34))
W= 26
\ B4 +m(16+9m

P — |
. 1 ks [5({89 — 347+ 977
53/256 gl‘i‘ ; [1+£] AV 256 g [ |

\ 64+16r+942

All 256th roots of (135 e*(-sqrt(3) @) (1 + (1 - w)/4 + 9/64 (1 - m)"2) sqrt(p))/(1 +
n/4 + (9 n°2)/64):

5[1+14i+§[l—;ﬂ2}

53/256 {V3 n)fzs6 |
&£ ! 2LE|

&’ 51\3'/; =0.99475 (real, principal root)

‘a
a

4 ot

1+

F e

ooy 5[1+li+i[l—ﬂ'}2.
q3/256 +'3 n)f256 | 4 B4 j
£ i 256 2 €

1+% +=%
i

WnZ8 SIY | 0.99446 +0.024413 i

£ 13
0
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o [ e S O
33.-256{,4**“],.*256256 [ 4 64 - ) STIBE S  0.00356 4 0.04881
1,1 1 + L + QL
4 54
o I e S,
53/256 V3 "],.fz'-‘ﬁzsé [ 4 64 2 } SRITVIZE ALY L 0.99206+0.07318
\ 14+ T 480
4 54
o 51+ =+ 2 aa-a?)
53256 V3 n],.fz‘-“sm [ o ) LTIy - 0.98996 +0.09750 i
1 + T + QL
4 B4

Series representations:

Ve {[1+H}+{2i4}2 [l_n}z}ﬁ[lﬁtﬂl—y}

4
25 =
(L+3)+(5)
I -
3/256 256 1 « (-1) {_E}k (3 —z) 2
B [m P[ oY —
[_:|_],Ic _1 (dh — }k &
[89—34“%2}'&_.3? { Z}Ek! idhic ]"[1,*255}
=0
for not ((zpeRand ~es<zgs0
ik {[1+%}+{2i4}2[1_”}2}\'}?[144_32} 3/256 256
- (1+5)+() 2 =S
4 2.4
1 arg(3 - x) w {(—1)F (3 -2 x* {—i}k
mexp[-“xp(’ﬂ—h V=2 &
. ) R L
b-tr e 5 e 5
k=0

(1;256) forixeRandx <0
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F—.rr*u'? [[l+ u [—} (1 -y }‘.q[l‘l—‘]- 32]

4
256 : =
\\I [1 + = [ } °
33_|'256 EEE;II'E 1 N [i ]1"I2 larg{3—zg )2 m)] zl_l'2+1."2 |arg(3 -z W2 m)]
64+ 167 +9 77 kel *
o0 (- 19% [_i}k (3 -z 2% o 2][ 1 ]1,.'2 |argid-zg W2 )
Z o [ T+ 9n” -
- 2 & CDE (=) @ -z0) 5t
EDI_Z-rl.E[alg-hﬂ Zn W2 m) 2‘ 2 kk1 [l.l" 256)
k=0 i

Integral representation:

J] ooy [is)M{-a- S'Id
—i oa+y =5

(2rili-a)

8

(1+z)" =

1/2((((log base 0.99475472994 [e"(-Pi*sqrt(3)) sqrt(golden ratio) * (144-3/2) *

(((((A+1/A1-PD)H(1*3)/(2*4))"2((1-
P 2)))(((((1+1/4(Pi)))+((1*3)/(2%4)y"2(Pi)*2)))]))))-Pi+1/golden ratio

Input interpretation:

3 2
1 o [l+;[l }T}j [ﬂj (1—my 1
51020.994?54?2994 eV 6 (144-3%) e —n+;
1+ 27+ ()~
logpixiis the base-b logarithm
# iz the golden ratio

Result:
125476441 ...

125.476441.... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T=0

Alternative representation:
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4 2.4
- log, —n+ — =
0.904754720040000 .
2 {1 +I)+ [i}z e ¢
al " \2.4
Mg =y ok T P
1357 Y3 {1+ITT+<1—nJEI:§|| K
Og| 1 I ]
1 = L 2=
1 += 4 I:Sll

4
T+ — +

P 210g(0.994754729940000)

1 [P—:ru'? [[1+l;n}+[i}2[1_n}2}v?[144—32}] 1

Series representations:

-nv3 1= ) 3 32 2 2
s V3 (14 )+ (55 ) a-n?) Ve (144-37) o
= 0224754 720040000 : - i
2 [1 + T4 {L}z e &
4 24
.—.l 1"’? [ Ad 2 ||'_ N
ik 135 0 (2o 34:;:.:-,1 I
N G416 49 =
1 k=1
& 2 log(0.994754729940000)
-nv3 1= ) 3 32 2 2
l]ﬂg {“T [[1+Tj+[; [l—fr}}\'?[l‘q“q'—Bll' ﬂ_+l
- 0224754 720240000 ; - i
2 [1 + T [L}z o i
4 24
i _1+135.-—*T V3 {1+%+%11-n33]vg T
T Q=
1 Er' i 1+i+l_lsﬂ4_
e = k
. 2 log(0.994754729940000)
-3 1-m] 3 P2 _32
llag P [[1+ 4;+[2 4}[1 ﬂ}ﬁ[lm 32) 1
= 0,004 754720040000 : e
2 [1 + X1 [L}z T 1]
4 24
1.000000000000 135" Y3 [89 -34x+9 ;rz} v;
- 1.000000000000 7 +log
¢ 64+ 16 +9 1’
L]
[—95.0?39?65123 - 0.5000000000000 Z [—U.DDSE452?DD6DDDD}k ik
k=0
| | e
|l"l L L U ang - x ? .
1 y 1 |
1
And:

1/16((((log base 0.99475472994 [e”(-Pi*sqrt(3)) sqrt(golden ratio) * (144-372) *
(((((A+1/4(1-PD)))+((1*3)/(2*4))"2((1-
Pi)"2)))/(((((1+1/4(P1)))+((1*3)/(2*4))"2(P1)*2)))]))))+1/golden ratio
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Input interpretation:
1 [1+1[1—m}+[£}2[1—n}2

] 2 4
16 logg co475472004 | € \'{;[144‘3 ) [1+ ln}+[£}2fr2 Ty
4 2:4

[

loggixis the base- b logarithm

# iz the golden ratio

Result:
16.6180340...

16.6180340.... result very near to the mass of the hypothetical light particle, the
boson my = 16.84 MeV

Alternative representation:

» V3 (14 22) 4 (P a-nP) Ve (144-37))
E O80 004754720040000 [1+£-+[i}2ﬂ2 o
4 2.4

v a3 fq,Llom zjaay
1357V 3 (14 Ru1-m? (2] @

log

FL I
1+:1+:r {Sll

16 log(0.994754729940000)

1
et -
p

Series representations:
Y - 12 e
fT‘H[[1+ 14—Tj+[ﬁj [l—ﬂ'}z} ¢[144—32} 1

1
16 1080 eoa7s54720040000 [1 Y [L}E 2 = ; =
4] " \2.4
P Bl V3 (go_34mi022)y8 e
64416 749 72
1 Zia k
b 16 log(0.994754729940000)
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i e-”ﬁ{{ el B P ]’{1 —n?) Ve (144-3%))

— logg coarsarrecanonn =
16 (1 + —] + —]2 n ¢
4 2-4
1.000000000000 , (135 e V3 (89-347+97%) Vg
+ 10§
¢ 64 + 167 +9x°
L]
—11.88424706403 - 0.0625000000000 Z{—ﬂ.ﬂﬂEE‘EE?DDﬁDDDD}k G{k}]
k=0
' -1 k k1Y G-+ k)
for [Gi0) =0 and —+G[k+—2‘ —
2011 +k02+k) i 1+7
il e-""'_{ + 1) 42 ]’{1 —n?) Ve (144-3%))
— - 1080 .o04754720040000 =
16 (1 + —] + —]2 n ¢
4 2-4
1.000000000000 1357 Y3 (89-347+97%) Vg
+ 10§
¢ 64 + 167 +9x°
L]
—11.88424706403 - 0.0625000000000 Z{—ﬂ.ﬂﬂEE‘EE?DDﬁDDDD}k G{k}]
k=0
' s il k1Y G-+ k)
for |Gi0) = 0 and Gik) = —+Z‘ -
2(1+k)i2+k) T 1+7

Now, we have that:

sqrt(((PI*3/PiY*/8 — Pi))) ((1+1/4*Pi+(3/8) 2*Pir2))

Input:

47



Exact result:

-

lvy— +—

T 9x°
4 54]

Decimal approximation:
4.269557122047694026135052484602024647520698045335108939187... i

4.269557122...

Polar coordinates:

J"t4.25955 raclius # =90

L]

Alternate forms:

|
1
z\ﬁ}r—ﬂ {l+a‘}r[lﬁ+9}r}}

1 Frogra: o BE
a-!*ullﬂ'g"4 -1 'E;II}T (64 + 167+ an]

ivait -1 'Eflfr[l+£+g:5_4]

Series representations:
3

=
W5 b5 )

'—I,_ ” RN
[l+£+£]\/—l—}r+‘sa'fr2 Z(—l—}r+'\8a'|}r2J [2]
4 64 k

k=0
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5 o2 - {_1}& {—%]k[—n+5/§—z;;.]kzak
{1+_ +¥]Eé k!

for not ((zoeR and —es < zp < 0))

3sqrt((((((P*3/Pi)*1/8 — Pi)))/(((Pi*3/Pi)"1/8 — Pi)))

Input:

Exact result:
3

3

Multiplying the two results, we obtain:

3sqrt((((((Pi*3/Pi) /8 — PO))V((PIr3/PI) /8 — Pi)))) * sqrt((((Pir3/Pi)*1/8 — Pi)))
((1+1/4*Pi+(3/8)2*Pi"2))

Input:
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n [ 1 3¢ 4
3 8 — —x [1+ II'+[—J }T]

[ 3 \\‘H.ﬂ' 8
e

Exact result:

I 4 m Q;rz
Et\IJT—‘\u"fr [l+£+a]

Decimal approximation:
12.80867136614308207840515745380607394256209413600532681756... ;
12.808671366143.... result that is very near to the value of black hole entropy
12.5664

Polar coordinates:
r = 12.8087 (radius), &= 90°

Alternate forms:
|

4 1
BIJ.FI'—'\;II.FT (l+6—4n[16+9mJ

3
64

—— .
P | 'Efl; [l+£+ 1—4]

i 'u'lfrg'm -1 E;": [54+ 167+ an]

Series representations:
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3 [
EJZ;TZ]E —{54+15fr+9fr2} an

64

) W o1 il waae ) B

arg(—ﬂ + ‘SJ? E x]

2m

explir

3 1-
= (64 + 16n+9n2}exp(z'nlM”

(=112 (1 [_;r+%!? —xrz x k12 {_ﬂh {_é}kz

43
kéjk; Ky tky!

for (x Randx <0

af
1 Jl,.'z [argil-zp 2 mil+1/2 lsug'[—m n? —Zl:u] .-"lh? JT?J
i

3 2
= (64+167+9 }[z_.:.

g8 {
1412 |arg{1l-z W2 m)]+1) 2 lEug[—JH P —z.:,] J{2 .IT:IJ
!

2q
o, Rt (), (), a-mh re ¥ -] 50

i 3 ks

k]_:ﬂkz:ﬂ

51



3sqrt((((((Pi*3/Pi)*1/8 — Pi)V((Pir3/PI) /8 — Pi)))) * sqrt((((Pir3/Pi)*1/8 — Pi)))

((1+1/4*Pi+(3/8) 2*Pi"2)) + 4i

Where 4 is a Lucas number

Exact result:
—

4!+31\,?T—'1;'I}T l+—+—

T 0
4 54]

Decimal approximation:

16.80867136614308207840515745380607394256209413600532681756...

Polar coordinates:

r=16.8087 iradi /= a0

L

iizthe imaginary unit

16.8087 result very near to the mass of the hypothetical light particle, the boson my

=16.84 MeV

Alternate forms:
|

— 1
4!+3!\(}T—':Jllﬂ' [l+aﬂ[lﬁ+9}ﬂ}

4i+3iVa* -1 ¥r 145+ 25
I+ I n ‘\JII.:'T +4+ 64

Expanded form:

4— 3 . G 27 2| 4
4!+31\,}T—'\JI}T +:1-1fr\ffr—' T+ — i VJ?I’—\J{;

64

52

f | f
3 — 37
4+3\/}T—4‘~,|'}T +Efr\fn—"t'l}r +afr2\/fr—4‘u'}r]




Series representations:

3 1 2
—]Zfrz]+41': = 256+ 192 4 zo

B

P ol ot {‘El}kl {"l}k;_ (1 -2 [—fr+\s'{? _zurz e
+

: 48
kytky !

a w1 {_El}kl {—El}ke{l—zc.}kl (—;r+\s/{? _ZGTE z,;kl_kz
2 :
ky=0ky=0
2z
© o CUH2(-]) (-) -z [—nws’? —szz 0

2 2 S

ky =0k =0

27

kqtks!

for not ((zpeRand —e< zg= 0
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arg(—fr + %{? - IJ

2

arg(l - x
2551+192E1{p(}r;ﬂ{ gE }J]exprrcﬂ
o

1
b4

-

o e (=112 1 (_;r +‘3‘!? _x]kz x k12 {_El}kl {_El}kz

kytky!

arg(—fr + W = IJ

2

k1=|:|k2=|:|

argil —x
48;rexp[;-r;ﬂ { gE }J] EXp

Fi

mA

-

e waae e M M 19

ky =0 kp=0

argil - x
27 1 exp[n:ﬂ[ g }J]exp
2

mA

kytky!
arg(—fr+%{? —x}
‘/;2
I 5 ' s g RS ) ) (_;r +\SJ,? —xrz x1m*a {—51};:1 {_Ellkz

2
beqths!
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8 |
1 1 2 |augil-=g 2 m)|+1/2 lmg[—n +\'I? —z.:,] 12 .IT;IJ
it !
G4

[ 551+1'§'2

!
141/2 [angi1—=p W2 mi]+1) 2lmg[—n+‘-." z.:,l,-'-:zJT;IJ

by
Cqdky e (1) (L1 3 kl[_ T T‘E k1 k3
i hz\,_:u-: ( 1} [ 2}k1[ 2}k2[1 ZD} o+ }Tz Zn ZD
+
1 1
k]_:ﬂkz:ﬂ kl-kz-
) ) ) B !
1 1.-2[algnil—z,:,;ulu;zmj+1.-2lalg —.IT+‘q|I.IT —z.:,l,n:Zn:lJ
43}1’(—}
e

B o |
1+1/2 |ang{l-zn W2 mi|+1/2 lal g[—n + ‘-.'I n‘? ~Z7) ll.' 2m ;IJ

2g
w (C1)1%2 [_l}kl [_é}kq (1 -z [—}T+‘8j?—2urz Zakl_kg

o 2 2
), 2, kytky! ’

k]_:ﬂkz:ﬂ
EI'_ II
1 312 [argl{l-zg W2 mif+1/2 lalg -m+Y P - l,-' {2 .IT:IJ
2
277 (—J
ki
B o
1+1/2 |ang{l-zn W2 mi|+1/2 lalg[—nﬂ.‘l n‘? ~Z7) ll."l-:z .IT;IJ
k|
1 1 g 2 =k
e [_1}k1+k2 [—-} [—‘} [1—Zc|]lk1 [—}T+\||'Ir2 —ZDT( Zn i
Z Z 2 M 2lkq
kqlkso!
k]_:ﬂkz:ﬂ ! 2

3sqrt((((((P*3/Pi)1/8 — Pi)))/(((Pi*3/Pi)*1/8 — Pi)))) * sqrt((((Pi*3/Pi)"1/8 — Pi)))
((1+1/4%Pi+(3/8)"2*Pi"2)) - ((214+3)/10°2)i

Where 21 and 3 are Fibonacci numbers

Input:
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Exact result

-—+31\f \/_[ +f+—]

4" 64

Decimal approximation:
12.56867136614308207840515745380607394256209413600532681756... i

Polar coordinates:
r= 125687 iradius /= a0

)

12.5687 result practically equal to the black hole entropy 12.5664

Alternate forms:

v 34 . T 9n*

—25+31'u'|}r "lu"}r[l+4+ 54]

3 34 8 o I;}'I'2 ]

— |25 -1 ly—+—|-2
:[ T "'u'lfl'[ +— 4+ 54]

25 4 64

Expanded form:

——+31\f \/:+—!II"J +—uryJ \{{_

Series representations:

56

iizthe imaginary unit



1{21+3}
10?7

1 2
-—— 3|128:- 1600 1Jz:_-.

1600

o w112 {_El}kl {_El}kz 1 -z [_}H\S/? _ZUJ"E gk
2 2 kythy ! )

k]_:ﬂkz:ﬂ

400

0
o o V() (), a-soh (re T )"
> & ey ey ! )

ky =0kq=0

22522 20
o o (TR (D) (D) s [H\/— ZUJ"z ey kg
2. 25 PRTR

ky =0 kg =0

for not ((zo€R and - < zg = 0))
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3 5
o o [l B O ) D
T 4 10°

arg(—;r + %I? - x]

2

HE

L 3l128:-1600 q| 2B -0 A
1600 ! Exp{”‘ { r ”EXP’T
Ky +k k B 2 kg 1 1
ar 1% Aot (r s —xJk chda () ()
kitky!

kq=0kqy=0
arg(—;r +%{? —x] V{_z

ex A x
P 2

argil - x
400 7 exp[;r:;-‘[ {g—}”

TRl % b it g P (—;r+'§/? —x]kz i {——1} [——1
2

2k

kéoké: kqtks! B
arg(—n+\%{?—x] )
Vf_

exp|m A X

argil —x}”
2m

225 x° Exp[;r:;ﬂ {

s e 1L 1. (—;r+\8({? —:lc:‘Jk2 x*1%2 {_El}kl {——1

§ 5 2k,

k1=ﬂk2=ﬂ

kqtks!

forixe R and x < 0)
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3
s T - [1+I+[§]2fr2]—![21+3}:
T

102

1 1 L2 largil-zn 2 mi+1/2 |aug —:r+§|l':r_2 —z,:,] I."In:Z :r;lJ
-—3 1281—1500[—] 4
1600 %o
1412 |augi{l-zp W2 my]+1/2 lsug[—nj-.' P ~Zy l,-'llniz .IT;IJ
fy) !
_1yaa+kz (_1 il — ikl (_ L sz 7]
i i [ 1} [ z}kl[ Z}kz[l ZD} T+ }Tz ZD ZD
1 1
k]_:ﬂkg:l:l k]_.kz.
. . . 8o !
1 312 [arg{l-=g V{2 m)]+1/2 lmg[—n+‘-.ll e =g l,- {2 JT]J
4DDH(—J
20
1412 |argi1-zp W2 my]+1)2 lmg[—nj-.' P ~Z) l,-'llniz .IT:IJ
oty ;
_1yktka (L1 _1 ey o Mg o sz R
i i"‘[ 1) [2}k1[ 2}k3[1 Zg ) (n+ =) 5
1 1
ky=0ko=0 kylks!
3 1 312 [arg{l-=g W2 m)f+1/2 lmg[—nﬁ\l a2 =2 l,-'*qz .IT:IJ
225 (—J
g

Bf |
1412 [arg(1-zq W2 mi+12 lsu g [ w4V ~En l,-' (2m IIJ
Zp :

® o [—lfl*ﬂ[—ghl[—lhqtl—znfl(—n+§ﬁ§_—2nrzzfl*z

) 2 :

ky =0k =0

keqtky!

13% 3sqrt(((((P*3/Pi)*1/8 — Pi)))/(((PI*3/Pi)*1/8 — Pi)))) * sqrt((((Pi*3/Pi)*1/8 —
Pi))) (1+1/4*Pi+(3/8) 2*Pi*2)) - (21+3)/10"2)i-(47-7)i-(1/golden ratio)i

N n o 1 3¢ .y 2143 1
B — —m [1+—}T+(— }'I']— Pi—-47-Ni-—i
S m 4 |8 107 ¢
: '

Input:

133

iizthe imaginary unit
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# iz the golden ratio

Exact result:

i 1':”:”51 T
_;+— \( \/_[1+—+E]

Decimal approximation:
125.6546937711101721710624600651133231355869145882634857661... i

Polar coordinates:
r = 125.655 (radius

B )

g = 090°

125.655 result very near to the dilaton mass calculated as a type of Higgs boson: 125
GeVforT=0

Alternate forms:

1006 ST o w
. !+39t i | Ej‘n[l+£+g—]

¢ 25 64
z[[laaﬁ-g?sﬁm%f?[uiﬁEﬂ¢+25]

) 25¢

R Rt AR RS SRR 2 =
Expanded form:

R SR C TN I AL RN P PR

Series representations:
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21 +3)

=

-i47 -7)-

R

2
1600+ 6438441 —524UD¢'\IIZD

1600 4

o @ CUIR2(=g) (-5), A= [_}T*\S/? —qukz e

2
15600 ¢ v zo

5 g CH L (), a-wh (o FF ot

kilky!
bk =0ko=0 1: %2

2
8775 ¢ ° 4 2o

e o WVl o ) N

2 2

kqtks!
kp=0kq=0 1- K3

for not ((zgeR and —= < zg = 0))
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- 1600+ 643846 -
w600 |

arg[—n + EJ{? = Jr:] 5

J]Exp m A 5 ¥
T

arg(l - x)
2T

652400 ¢ EXP[JT A {

ORI s ' s B [ (—}T+€K? —xsz “acilag {—El}kl {_El}kz

), %

ke tko!
k1=|:|k2=|:| ! :

arg(—;r - %{? £ x]

2

argil —x)

ﬁz

o (=112 1yl (_;r +‘3!? —Jr:J’(2 e [_El};;l {_El}kz

15600 8T Exp(fr:ﬂ { J] exp|r.A

T

klzd:lké:l Btk
arg(—n+1,'s m —x] 2

exp|r A %
e 2

1 o
8775 i - Exp[ﬂ A {M”

ot e (1YL ) g (_;r +13{? —J:?Jk2 xF1H {—51};:1 [_El}kz

Jeq k!
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I
ST oy
10° ¢

2] i(21+3) -
e

1 uzuug1ﬂ@ygnu+uzkugbﬂﬂygiﬂm} ﬂnq
- 15DU£+54384¢£—524DD¢[——]
1600 & Zn

1412 [arg(l-zgp V2 m)+1/2 [E.I: g’[—n +S\l P —Z() }/{2 JT_:IJ
]

o o CRR () (), mmoh Y ) g0

2
kqlky!

k1 =0kz=0 _

o [l ]uz | (120 2 m)I+1/2 [mg[—ws.l"n_z-zﬂ }/{2 nJJ
z: 412 |ax ;;; y@mi+2 [su g[-n Va2 }/{2 nJJ

o e DA (- ky 3k, @ ~z0 [_"T A -z ]kz =

1
2
Y 2 kytks ! B

ky =0 kg =0

8775 2 [ 1 ]1;’2 larg{l-=q W2 m)]+1/2 [mg[—n+‘gn|l'n_2 ] ]/{2 :r,'lJ
¢ &

1412 [arg{l-zg W2 m)+1/2 [E.[ g[—n +E\l P =2 }/{2 :IT_:IJ

Ep
o o CURR (D) (D) s (e Y s R

1
2
Z Z kl'kz'

kp=0ko=0

Page 272

(3+sqrt(3)) ((1+2e7(-3Pi*sqrt(5))+2e"(-12Pi*sqrt(5))+2e (-2 7Pi*sqrt(5)))
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Input:
(@8 )L bz e ™)

Decimal approximation:
4.732050814230262870207675512355022722225091008146403433958 ...

4.73205081423...

Alternate forms:
{3 _ng] f—Z?u"_S T [2 4918 V5o ¥ 2{24&?;7 +f2?u’? :r]

2745 -27¥5
3+ 3 +6¢ T+24 3 ¢ Gk

1245 -12+5 345 345
6 e "+2+43 e "+he T+243 ¢ "

2745 1545 2445 2745
] "[2+2f T+2e Tte JT]"'|,|'3+

2745 1545 2445 2795 ;1
3¢ "[2+2f T¢+2¢ T +e T]

Series representations:

112
5 e ~ 2774 % T2 4"“{-]
a5 12245 27245 L=
{3+wﬁ3][1+2f A ERPS Wit S, e 1 ] & k
157y 4 7 4"“12] 247 a4 7 4“"‘12] 27 T 4“"12]
L= L= digepy
2+2¢ +2¢ +¢

[3+E§2*[EH

[3+ﬁ][1+2f_3“'1? +2¢=_12’”l? +2¢=_2?’”l?]: EXP

972y a i [_ﬂk [_El}k]

k=0 k!

[2+2EXP[15nﬁi[_i}kE_El} +2exp[24n\i_>_‘[ [ }*‘]

EKP[E?nﬁ i [_H:{j]] 3+'.Ei [_E}R_ﬂ]
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[3+\/§][1+2f-3nﬁ L0 -12mYs +2f-2?nﬁ]
o (= 1) [——1} [5—2.'.;.}""2.5""
= 2k

exp[—z?fr Zn kz:‘n i ]
o - 1}k [_é}k 5 —Zg}k Zak

[2+2exp[15;rwfl¥£ T
k=0 ’

@ (1) (-7, 5 -50) 5"
2exp|24 7 Z‘ P +

+

k=0
k( 1Y & _ ok
-1 [_z}k (5 —20)* 2 ]]

k!

o
p—,

exp[E? T E 2‘
k

=0
kfo1 b~k
@ (-1F(-7), B-z0) 2 ] :
for not ([ Zn R and -

[BMJEL k!

k=0

4% (3+5qri(3)) ((1+2¢(-3Pi*sqri(5))+2eN(-1 2Pi*sqri(5)) 2" (-2TPi*sqrt(5)))))-Pi

+1/golden ratio
Input:

= = = 1
4[3 +\'{E][1+2¢“_3m}5 +27 127V L9727V ]—}T+ ;

# iz the golden ratio

Decimal approximation:
16.40464459208115309057264550050622612242350417301627077699...

16.404644592. ... result very near to the mass of the hypothetical light particle, the
boson my = 16.84 MeV

Alternate forms:
L +4{3+1¢"?][l +E.:=_2'w?’T [l+¢=151"'_5’T +¢=24“"_5”]]_

}[8 [3 + w.,"?]f_z?i’_s To+8 [3 - w.,l'?},p_lz V5 &+

8[3+1f?]f_3f'_5”¢—[ﬂ—4[3+ﬁ]]¢+1]
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12 +4+/3 + +24¢2VE T g g 2TVE R

1+vV5
24f_12ﬂ?n+8£{“_12 Vin 94, 2Y5n g .fa 3Y5n__

Series representations:

4(3+3) (142775 w22V +2¢=‘2”"—5]_n+$ -

if-z?n Va4 EE’:M—-'C{ILZ] [ fz?nm Eﬁ":,:,4—k{1i2] _24'1;_24015” = Ef:n“_k{l';z]
24{24”7 Efd;.:;—k{lf]'p o f2?:r1.-'4 Ef:'j4_k{li2] ¢,+‘,2?" s Efﬂj4_k{1iz]¢n_
1/2
gL g )
g k=0 k

(2

8{24;71;4 i 'IWI_ Zz—k[
a0 7 S0 [
k=0

4(3+43)(1+237YF s 203 +2.l--'27“'"“—'-‘]-HE -

iexp[ ET;T\{"_‘S_‘{ { 1}]

[— EXp

24 exp

b =

ol O B P

z?mf_z }k{ 1) ]—24.;; 24 exp

m¢2£nw«

EMIZ{ww}RMFN}J {w
exp[mrz{ il 1]¢ —wfz{ et
aexplsﬂﬁi{‘ﬂ C3) v’_Z[ { i
hmmfgwew_ﬁiggi_

4 exp E?N\Ei{._:‘}kg_g}k ¢EZ[ } { }k]
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4(3+43 (142375 s 203 +2¢=‘”""—5]—n+i ~

1 ol [_l}k{_é}k (5 —z0)* 25"
—— exp|-27 7+ 50 Z Tl
¢ k=0 i
o A zﬁk
[—Exp[E?nw."z.;. L [ z}kw - 24 4 -
k=0 '
( o (-1F (-2} G-z 5F
24 exp| 1574 =g Z -

k=0 o

w (-1) [—é}k (5 — zg )" z*

i
24exp|24nyz0 Y =
k=0

k!
( @ -1 (-2) 6 -20 z*
12 exp|27 74 =0 Z T b+
k=0 ’
o (-1 (-1), 5 -zo)* z.ﬁ"‘
exp[??ndz.;. z { z}kk‘ o —
k=0 ¥

[—l}k -1} 3-= }kz'k
Bo 2 i [ Z}kw o _
k=0 i
w (-1) [—%L{[S—z.’.;.]"c zﬁk

8 EXp[lS T E Z
k=0

k!

o (-1 (1) B-z0)f 55

NED) =
k=0

k!

1% (-1} 5-z0) 5

Eexp[24;r = i [2)&:1 Zo)* Zg
- k!

o [—l}k [——1} [3—2:.:.}*‘25“‘

Vo 2 : kk! B

e w (-1 [—l} (5 - z0)* zak

4exp[2?fr 20 z 2k

k=0

o (1) {_El}k (3 =) zﬁk

k!

¢

oz

k!

k=0

L/((((3+sqrt(3)) (((1+2e"(-3P1*sqrt(5))+2e™(-12Pi*sqrt(5))+2e” (-
27Pi*sqrt(5)))))))"1/256

Input:
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1

I. = = -
35‘.51 [3+ﬁ][1+2f-3w5 +26-127Y5 o -27nV5

Decimal approximation:
0.993946681992047049220880434022780714933846246599579731515...

0.993946681992.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™V
\/g =1- e‘z”‘/g ~(0.9991104684
-p+1 1+—e_3wg
143 ¢54\/5—3 -1 1+—
e—47r\/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

Alternate forms:
1

[ — — e
25{‘[3+ﬁ][1+2f-2?\!5n 1+f15u'5nﬂ,24u'53]]

(2795 x)256
. )

[ = e =
35‘.:1[3+“;§][2+2P15u5n+2P24~an+P2w5n]

Series representations:
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1,2]

1 [z?mm 3,9 4“"{
=|&
25:/[3_'_@}[1_'_2‘,—31713—5 4+ o-12nVS +2f—2?nu‘?]

_27avd ¥R 4k 12] 15avF 72 a4k 12] 247y F 70 _ak 1’2]
=) Lif—py Li=n
e 2+2¢ +2e

o, 5o (77

[[2 . 2{“15” V4 Z?:n‘d"k{lkz] . ErEMM Zkﬂjﬁ,—k{lf] H.z?” S Z:ﬂd]4_k{li2]]

[3+ﬁ§2*[£]]

1
256 [3+ﬁ}[1+2‘,-3m—5 +2 - 127V5 +2£-2?m'—5]

[[ ETJZ{—M— 1}[2+2EXP[15J£{ e }k]
[r i) 1][r - 50 H
.7 gt }]H
[[mmmfz{ "{é}] e
exp[mrz{ *‘[Wﬂ[ gt "mﬂ

24;r\/_z

{}H]
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1

f e e e
25{‘ (3 +ﬁ}[1+2¢=_3m’l5 J T gtdens +2¢=_2?’T1"15]

~1F (-1) 5 -z z5*
[Exp[E?nv/z_gi [ 2}.&: gl ]
k=0

k!

[—l}k L (5 = }k &
[EXP[—E?}TEE‘: [ E}k 2 ]
k=0

k!
o0 (—1)% (-2), (5 - 20)* 25~
[2+Eexp[15;r1.' 0 L [ zlkk‘ : +
k=0 i

@0 [—l}k [_El}k 5 —z.;.}k za""

2 exp 24;”!2:—.;,2 ‘ g
k=0 k!
o (1F(-2) G5-z0) z5F
Exp[E?n Zn i"‘ [ 2}.!:1 ol 2g ]
k=0 k! .5,
« [_l}k [__1} [3—2.;.}“ zak 255/25
pusm
k=0 !
o (-1 (-1), 5-z0)" z°
[[2+2exp[15;r Zo i [ 2}kk1 ol 2g .
- o (-1*(-2) 6-20) 75"
k=0 k!
w (-1 (-1} 5-z0) 25"
EXp[Z?}T Zo S [ 2}" : oo ]
k=0 k!

Ll ]_'ll|l|c [—%}k (3 —2.'|:|'|I|l|c E.'D_k

[B”‘EZ k!
k=00
tor not [(zgeR and -

1/2 log base 0.993946681992 (((1/(((3+sqrt(3)) (1+2e"(-3Pi*sqrt(5))+2e"(-
12Pi*sqrt(5))+2e (-27Pi*sqrt(5))))))))))-Pi+1/golden ratio

Input interpretation:

1 1 1
5 logg cozeqsesionz —a+

[3+ﬁ}[l+2f—3n\a‘?+2f—12nﬂ?+2f—2?nu‘?] &

loggixiis the base=b logarithm

70



# iz the golden ratio

Result:
125.4764413. ..

125.4764413.... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T=0

Alternative representation:
1 1

1
3 logn eoao4s6a19020000 — — — |-x+ = =
(3 + ﬁ}{l+2¢=_3"“’5 o e SRR S I e ]

1
[1+2.--3?” 5 i0g—120¥5 o -3nv 5§

log
[3+/3

1
—-m+ — +
¢ 2 log(0.9939466819920000}

Series representations:
1 1 1

3 logn ceseasss 19020000 — — — |-m+ - =
[3+ﬁ}[1+2{=—3nu‘5 +2 127 V5 +2{,-2?m'5J i
k
-1 |-1+ — 1 —
[1+2 e 2TNYE 5 -12n Y5 5 -3 V5 ]|:3+'\"?l|
[ral L i
1 =1 3
i 2 log(0.9939466819920000)
1 1 1
3 loga seso4sss 10020000 — — — |-T+ - =
[3+ﬁ}[1+2{,-3nu5 +2-127¥5 L o 2785 &
1.0000000000000

- 1.0000000000000 7 +
)

1
[1_'_2{‘—2'?;1 V5 L V5 42730 f?][3+ ﬁ}

log

[l
[—82.34932805094 ~ 0.50000000000000 Z (~0.00605331800800001° Gik)
k=0
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1

— logn coreqsss1oez0000

2

1 1
-T4 -
[{3+ﬁ}(1+2ﬁ“‘5 wde AT +2e-ﬂ?"ﬁ)] ¢
1.0000000000000
&

- 1.0000000000000 7+

1
log
[(1 +2677mYS 4 312mVE 4937V (3 +~ﬁ}]

[l
~82.34932806094 - 0.50000000000000 ' (~0.0060533180080000)" G{k}]
k=0
e k1 g-jsb
2(1+k)2+k) & 1+]

for

F(0y =0 and Gik) =

Now, we have:

Page 270

For p =2, we obtain:

(142)72(1-272)/(142%2) = 0. = -5.4 ; (1-2)"2(1-272)/(142%2)*3 = B = -0.024;

2/3((242)/(112%2)) = 1 — 0= 6.4 ; 2((2+2)/(1+2*2)"3 =1 - p=1.024 ;
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Page 272-273

For:
a=-54; p=-0.024;
l-a=64; 1-p=1.024;

(((1.02475)/6.4))"1/8 — (((-0.024"5)/(-5.4)))"1/8

Input:
. 1.024° . -0.024°
6.4 -5.4

Result:
0.726038...

0.726038...

1H2)1/3 * (((-0.02475(1.024)°5))/(-5.4(6.4)))*1 /24

Input:
3 \] -0.024° »1.024°
l1+4/2 24
—5.4x56.4
Result:
1.502257...
1.502257...
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((((((1.02475)/6.4))°1/8 — (((-0.024"5)/(-5.4)) M /)))x = 1-+(2)M/3 * (((-
0.02475(1.024)°5))/(-5.4(6.4)))*1/24

Input:

|
a— | -0.024° « 1.024°
x=1+42 24

"ql 6.4 _"ql 5.4

| |
i 1.024° o -0.024°
_5.4:6.4

Result:
0.726038 x = 1.50226

Plot:

Alternate form:
0.7206038 x-1.50226 =0

Alternate form assuming x is real:
0.726038 x + 0 = 1.50226

Solution:
x = 2.06912

2.06912
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For:

a=-54; B=-0.024;

l-a=64; 1-p=1.024;
(((-5.475)/-0.024))*1/8 — (((6.4"5)/(1.024)))*1/8

Input:
3 a
. -5.4 a b4
-0.024 1.024

Result:
1.39211...

1.39211...

1+HQ2) /3 * ((((-5.475(6.4)°5)/(-0.024(1.024))))*1/24

Input:
3 J —5.4° x65.4°
1442 2 —8M—
-0.024 - 1.024
Result:
4.,07568...
4.07568...

((((((-5.475)/-0.024))"1/8 — ((6.4°5)(1.O2)) /8))x = 1+2) /3 * ((((-
5.475(6.4)°5)/(-0.024(1.024)))*1/24

Input:
75



| | |
[ -5.4° [ 6.4° a— | -5.4°x6.4°
B B =1+ 2 24

| - 3 X = e
"q -0.024 ‘Iq 1.024 -0.024 - 1.024

Result:
1.39211 x = 4.07568

Plot:

— 4.07568

Alternate form:
1.39211 x-4.07568 =0

Alternate form assuming x is real:
1.39211 x + 0 = 4.07568

Solution:
x = 2.9277

2.9277

The difference between the two results is:

Input interpretation:
2.9277 -2.06912

Result:

0.85858
0.85858
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While the sum:

Input interpretation:
2.9277 +2.06912

Result:
400682

4.99682 = 5

In conclusion, we obtain:
(((1/(2.06912) + 1/(2.9277))))"1/64
Input interpretation:

I

| 1 1
64' -+
\ 2.06912  2.9277

Result:
0.9969961...

0.9969961... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™Y
\/g =1- R = 0.9991104684
-p+1 1+—({37r\/g
143 405‘{/5T -1 14—
e—47l'\/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

2 log base 0.9969961 (((1/(2.06912) + 1/(2.9277))))-Pi+1/golden ratio

Input interpretation:
1 1 i
2.06912 2.92??]'

2 lﬂgu.w&wm[ + P

loggixiis the base=b logarithm

# iz the golden ratio
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Result:
125.476...

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

Alternative representation:

1 1
. X }_ + E 1 2 1Dg[2.06912 & .2.'.5‘.2'?'?j
i

+ =-m+— +
2.06912 2.9277

21 [
080.006006 & log(0.996996)

Series representations:

0 B
Bo.996%96| 5 06012 * 2.9277) " ¢ P log(0.996996)
21 a . =
“gﬂ-m‘m[z.oﬁglz E 2.92??}

1 3
T 664.801 log(0.824862) - 2 log(0.824862) ) (-0.0030039)" Gik)
k=0

1/4 log base 0.9969961 (((1/(2.06912) + 1/(2.9277))))+1/golden ratio

Input interpretation:

L [ 1 : =
= D I
5 E0 0060061 2.06012 5 2_92??] ’ @

loggixiis the base=b logarithm

# iz the golden ratio

Result:
16.6180...

16.6180.... result very near to the mass of the hypothetical light particle, the boson
my = 16.84 MeV
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Alternative representation:

1 1 ]
1 " [ 1 1 J 11 bg{z_uemz 5 2.@2??j
i + S ¢

4 B0 2 06912 T 2.9277) "6 T 8 410g(0.996996)

Series representations:

-1 (-0.175138)
! k
log(0.996996)

1 [ 1 1 J i, 1 B
+—=—--
¢ ¢

- lo
5 20 oot 2.06012 & 2.9277

SO (e ST Y-
a 2o 008006 2 06912 il 2.9277 k i

1 : ol
Ty 83.1001 log(0.824862) - - log(0.824862) >’ (-0.0030039)" Gik)
k=0

And:
(2.9277/2.06912)
Input interpretation:

2.9277
2.06912

Result:
1.41404035044849084534488001555830407080483451002257064 7386,

1.41494935.... ~/2 = 1.414213562373...

Now, we have that (page 274):

79



e™(-3Pi)+e(-5Pi)+e(-Pi*sqrt(5))+e"(-Pi*sqrt(7))

Input:

E—E:IT —5n+e—nﬁ +E—nﬁ

+ €

Exact result:

-3 0 -3nm -y 3w - T
& ' +e '

+ +

Decimal approximation:
0.001215966189501663516799037097937027839462647628489373696...

0.00121596618....

Alternate forms:

o ?n+£—5n—ﬁn(25n+e

V5o +£2n+ﬁn)

E—En—ﬁn— ?n(£5n+ﬁn+25n+ﬁn +Eﬁn+ﬂ"_'?n +£2n+ﬁn+ '.'-"JT)

((eN(-3Pi)+e"(-5Pi)+e(-Pi*sqrt(5))+e (-Pi*sqrt(7)))) 1/1024

Input:

1024
JE—EJT +E—5n+£—n 5 +£—nﬁ



Exact result:
:

1024 -5 -3In -5 AT
£ + £ + & + £

Decimal approximation:
0.993466537754148956268754683969673794159885725876948637260...

0.9934665377.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™
\/g =1- e‘z”‘/g ~(0.9991104684
-p+1 1+—e‘3”ﬁ
143 (p54\/5_3 -1 14—
e—47r«/§
1+
I+...

and to the dilaton value 0.989117352243 = ¢

Alternate form:
5710245 x|/1024{¥7 ) 1024
: ) )

1924\/ Sm+v 5 Sm+v 7 VIR T -§ SRV STRE
e +& +e +&

All 1024th roots of e*(-5 @) + e”(-3 ) + e (-sqrt(5) «) + e”(-sqrt(7) m):

|
1024 _Sx | - V5 T o
\If‘ I e e VIT LoV 0 D.093467 (real, principal root)

1“{( e ST o3 gV VT imNS12 g 993448 4 0.006006

:
1“{( e T T VAT YT N6 6033024 0.012101 3

10 {h"—‘” 43T VI L NTn Bimi512 g 993908 4 (0.018286

b

.'
1'”{1 e T eI AT YT N G 603167 0.024301
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Series representations:

102{/ =3nm =5 -5 V7
[ 3 + & + £ + & =

f . .
- 1/2 = *[12
2 - fnt] - = fali]
10# o s SR {kl nvV6 EX 6 {kl
£ + & +& + &

102{/ -3 -5 - -7
[ 3 + E + £ + £ =

wike [

k!

\

102{/ =3 =3 -5 V7
[ 3 + & + £ + £ =

fefabons eagiog
@ (-1 (-7) 6-20 % ]+

[f—S:r +.E'_3JT + Exp[—ﬂ' el 2‘ ki

k=0
& [—1]3'-c [—é}k [?—z.;.}k zak
EXp|-m 4 Eg Z‘ Kl
k=0 ’

for not ((zoeR and -

“ly1024y

Integral representation:

ooty D{s)T{—a-s) ds
1+ = Basiitd = ror (U Reia) and |arg
(2mili-a)

1
o @ == i
= -3 - = L6 [2}.1.;
1,:.24i¢=5"+¢=31+exp —my 4 21— +expl-my B e
k=0 k=0

14k

)
k!

1/8 log base 0.9934665377541 ((e™(-3Pi)+e(-5Pi)+e(-Pi*sqrt(5))+e(-Pi*sqrt(7))))-

Pi+1/golden ratio

Input interpretation:

-3
— logn oozasssarrsal|e te te te m+

-3m v 5 —I \.n"_?] ki,
8

1
i

82

logpixiis the base-b logarithm

# iz the golden ratio



Result:
125.47644133. .

125.47644133.... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T=0

Alternative representation:

1 r= ~ 1
é 1030.99346653??5410000[f‘_gﬂ e T eV YT ] AT =
)
, lng[e's” tedT i owVE +f—w?}
-4 =+
& 8 log(0.99346653775410000)
Series representations:
1 r= — 1
é 1020.@9346653??5410000[f‘_gﬂ e T eV 4T ] -+ - =
&
-1 [—1+r_5’T-H'_E’T-H'_"r VE ral V7 ]k
1 EEL:[ k
. 8 log(0.99346653775410000)
1 -3nm -3m -ny5 v 7 1
— logy coz4s653775410000 [*“ te te te ] —a+—=-—— |-B+8m-
B i @
Y VB pe g% (Y2
i 10513.99346653??5410000[P_sn e se k=0 { K ] te k=0 { L ]]]
1 = = 1
é logg coz466s53775410000 [i‘_h L e g ] — I+ ; =

1
- 3_¢= -8 + B¢ m — ¢ logy ooasss37rs410000

)

_iyfl
E_S’T+¢=_Eﬂ+exp —}T\Ei—4} [ 2}k + BXp —fr\(lgi
k=0 k=0

[_é}k [_é}k

k! k!

1/64 log base 0.9934665377541 ((e”(-3Pi)+e”(-5Pi)+e"(-Pi*sqrt(5))+e”(-
Pi*sqrt(7))))+1/golden ratio

Input interpretation:
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i 1 -3 -anm -m¥5 -nv7 -
O8D 0034665377541 € t+e te +e +
b4 &
logpixiis the base-b logarithm
# iz the golden ratio
Result:

16.618033989...

16.618033989.... result very near to the mass of the hypothetical light particle, the
boson myx = 16.84 MeV

Alternative representation:

1 —3 m -3 -nv 5 V7 ] 1
+e +

a_ logg cozas6s3775410000| 2 te te

1Dg {‘_5’1 +.|P_3JT +P—nu’5 +F—.IT‘\.I'?

|
¢ 64log(0.99346653775410000)

Series representations:

i 1 =3 -3 -my'5 -ry7 1
080 0o346653775410000 | € te te te +

64 ¢
- lilk[ T4e 3 My 3T T V5 +e T "I'_?]k
¥ k
& 64 log(0.99346653775410000)
1 S T R o W
5—4 1030.99346653??5410000[‘“ TE pla i ]+ ; B
R VB g 6k | 12
54+¢1030.99345653??5410000[‘“_5”+‘“_3H“’ = 1 ] i = {kl
B4 g
1 T I W . W |
o logg, W346653??54IDDDD[ TEhE i ]+ &
E'p 64 + ¢ logy co346653775410000

c_5’1+f_3"+exp —}Tﬁi[_i}kg_il}k + BXp fr\{l_z‘[ 6} [_ }k

84



x((8-3*sqrt(7))/16) = e”(-Pi*sqrt(7))

Input:

x [1_15 (8-3 «,f?]} g
Exact result:

1_15 [3- 3 s,f?]x — e

Plot:

0.004 |

0.002

1.0 0.5 1.0

_ 5
[].[]U-.: A [ 3.7 »
. 18" '

0.004 |

Alternate form:
L (37 -8)x=e7"
15 (3V7 -8)x=e

Expanded form:

x 3v7«x
e e
2

16

T

.

Solution:

x = 0.062623

0.062623 = F

Indeed:
0.062623((8-3*sqrt(7))/16)

Input:

85



0.062623 [l—lﬁ [8 4 «,f?']]

Result:
0.000245584183850401897065746873721611442639957345842697941 ..

0.0002455841838S5...

e™(-Pi*sqrt(7))

Input:

-my 7
e

Exact result:

- Tnm

Decimal approximation:
0.000245583663139323435662929065429087054468894030388669274...

0.0002455836631...

Property:

AT
£ Tis a transcendental number

Series representations:

-y 7 _*“II'E : [_é}k[_éﬁk
e = exp|-m }_‘ T
k=0
5] - 1 1
e T i RES:=—1§+J 67 |- - s)T(s)
e = exp|-
2vax

Integral representation:
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i eady [{s)0{—a-s)
=i pa+y =5 ds

(2riT(-a)

l+z" =

for (0 <y < —Reia) and |arg(z)| < m)

Page 275-276

e™(-Pi*sqrt6)+e”(-Pi*sqrtl15)+e(-3Pi*sqrt2)+e”(-Pi*sqrt6)

Input:
Pt IR LRI L R e

Exact result:
E—ﬂﬁn e e G TR 15w

Decimal approximation:
0.000916746572106060171859025819203818748817255351605254768. ..

0.0009167465721...

87



Alternate forms:

15 x avznén [ V2 VE T
£ +e 2e +e

AvZaNErv15n [ IVZ e B IVEZaeS 15w VB r+ 15 :r]
£ e +2¢ +e

((e™(-Pi*sqrt6)+e”(-Pi*sqrt15)+e(-3P1*sqrt2)+e”(-P1*sqrt6)))*1/1024

Input:
r

1'33# VB ry 15 B2 VB
e + & + £ + &£

Exact result:

|
—_—

1|:|2<|/ 3y Z AEr  1Isnx
e +2e +e

Decimal approximation:
0.993192534797654418521206351171648861562756587934625721759...

0.99319253479.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

67% e ™V
\/g =1- e =~ (0.9991104684
-p+1 1+—e‘3”"?
143 ¢54\/5_3 -1 14—
e—47r\/§
1+
I+...

and to the dilaton value 0.989117352243 = ¢

All 1024th roots of e (-3 sqrt(2) ) + 2 e*(-sqrt(6) m) + e*(-sqrt(15) n):

|
1024] _34/3 ; Y 15 ; -
\(P V2 9 VO Lo VII T 0 .0.003103 (real principal root)

1“{( e3VZT g VO V15w Gm512 g 9931744 0.006094 ;
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102y 3V2Zr g, VEr V15 Gmi256 1 g9311840.012188

102y 3V2n g, VEx  VIST BimiS12_1 993024 ,0.018281

102y 3V2r g, VEr , V15 Gimi128 4 999893 40.024374

Series representations:
lﬂﬂil a6 | -ay15 | 2avzZ | avE
[ 3 + & + &£ + &

o (-1f (-2} 2 -z 5*
[exp[—B;r Ep Z { 2}'& il

¥ k!

S

+

o [—1}“{—21}k[ﬁ—z,:,}k Zak
2exp|l-m 50 Z o +
ke=0 i

w =1 (=1} (15 mg)* 25
EXP[—H % Z { Zlk %) %o

i
k=0 ki
for not ((zgeR and —ea < zp = 0))

]A[l,-' 1024y

102{/ V8 -tV 15 =¥ = -y
e + & + & +&

o - @-xfx (-1
[Exp[—Bnexp[urrrg[z x‘}”ﬁi i { 2}5:]
2

A
k=0 k!
k oak] 4
5 [ Prg[ﬁ_m“y{_i[_l} (6 -x)"x [_E}k
EXp|— T
p|-mexplir 5 x o +
k=0
k ko1
(_ Frg[lS_x}”\{_i[_l} as-zr (2L .
EXP|—mexX e X
e 2 k!
k=0
(1;1024) forixceRandx =0
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102{/ v B -+ 15 anyz B
e + & + £ + & =

~1F [—é}k 2 —zg)* z.;“]
]

k!

1 \W2larg-2g W2 ) 45,972 |arg(z-zg (2 7)) =
[exp[—B;r[—] ' +1/2 |arg(2-zp N2 m)) -
5 k=0 i
1 M2 agiE-zg W2l 10,10 .
Eexp[—n(—] 25 +1/2 [arglb-zn W2 7))
4p
1) -
o0 (~1)f [_EL (6 —zo ) z5° T
K + eXp —n[—}
k=0 H En
ki_1) ik ok
1/241/2 |arg{15-=g W2 i) o (-1} [_E]k (15 - 20)" 2 ]]A[L; —_—

by
k=0

Integral representation:

[imwy TaTEas)
=i co4y 2-5 i 18] : | i

(1+z) =
(2xni-a)

1/8*log base 0.993192534797 ((((e(-Pi*sqrt6)+e™(-Pi*sqrt15)+e”(-3Pi*sqrt2)+e”(-
Pi*sqrt6)))))-Pi+1/golden ratio

Input interpretation:
{—:r'.-'ls -y 15 3nv2 -m‘ﬁ]
€ + +e +& —q+

5 | =

é logg coz102534707

logpixiis the base-b logarithm

# iz the golden ratio

Result:
125.4764413 ..
125.4764413.... result very near to the dilaton mass calculated as a type of Higgs

boson: 125 GeV for T=0

Alternative representation:

} 1 -myB -ry15 3ay2 -y B
OBn.ee319253479 70000 | € +e +e —T+

B |~

8
1 103’[{'_3” vz +2 Vi e u'ﬁ}
—-T+ — +
o 8 log(0.9931925347970000)
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Series representations:

o+

— logn cos10253470m0000

1 = ) rv15 =¥ &) v B
E [3 + £ + £ + £ =

B |~

o = ek
,:_ljk[_lﬂ,-znv 2 p Y6 V15 ]

e

[l
1S :

g™ 8 1og(0.9931925347970000)

1
= logg co319253470M0000

8
1.0000000000000
&
18.209604483919 1ng[¢=‘3“'2 P b +¢="T“5]—D.IESDDDDDDDDDDD

[f—n\u’ﬁ sV B2 +¢='”6]—;r+

| =

—-1.0000000000000 7 -

i 8 oo o8
lag[f‘“” e an Lo L B ] 3 (-0.0068074652030000)° Gik)
k=0

tor | Gid) = 0 and : — + {7k ! _

1 1 ) T a2 B
= 1080 oo31025347070000| € +e t+e t+e =

8
1.0000000000000
¢
18.299694483919 L::g[f"““'2 e Pt +c'"“5]—G.IESDDDDDDDDDDD

T+

- 1.0000000000000 7 -

e i ...
lag[f‘““ oy el e ] b3 (-0.0068074652030000)" Gik)

k=0
131 k K1yl

tor [&(0) = 0 and Gik )
2i1l+ky2 +k el ]

1/64*log base 0.993192534797 ((((e™(-P1*sqrt6)+e”(-Pi*sqrt15)+e™(-3Pi*sqrt2)+e”(-
Pi*sqrt6)))))+1/golden ratio

Input interpretation:

[ V6 -y 15 —any2
[ + & + £ + &

— logg oo3102534707

= —:ru"_lin]_'_l

o

logpixiis the base-b logarithm

# iz the golden ratio

Result:
91



16.61803399...

16.61803399.... result very near to the mass of the hypothetical light particle, the
boson mx = 16.84 MeV

Alternative representation:

i ] n¥6 | w15 | 3xvZ | a6 l _
OEp.oo31925347070000| € te t+e t+e + - =

64 o

Eny 2 avE | nv1s

3114'2_'_2‘,1 I5+En~u'15

lng[e
64 log(0.9931925347970000)

1
ot
&

Series representations:

1 = = = = 1
5_4 1030.993192534?9?0000[‘“_” T T AL PRl ] + ; =
<1 [_lﬂ_-z 7VZ o V6 V15 ]"‘
L]

1 Zka k

& 64 log(0.9931925347970000)
i log {f—nu‘? _Hu-wﬁ _Hu-znu'? +f-m.'T5J+ l ..
64 0,993 1925347970000 p

1.0000000000000

&
0.015625000000000 lug[f‘“ ¥Z o ia N ln ]

-2.2874618104899 log(e " VZ 4 2¢7VE 4 VT )

L)
Z (-0.00680746520300001° Gik)
k=0

— logg oo310253470m0000

1 { - ) -+ 15 3rv 2 = u'—&]
[ + & + & + £
B4

1
e of
@
1.0000000000000

&
0.015625000000000 lng[f“ BRI Pt e T ]

- 2.2874618104899 lng[.ﬂ_gﬂl—z o LR B

L5l
A (—0.0068074652030000)° Gik)

k=0
T st - 2 et ‘

for ‘ 0) = 0 and Gik
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x((sqrt6-sqrt2-1)/(sqrt2-1))*2 = e"(-Pi*sqrt6)

Input:
‘j__ﬁ_l -nv B
X|——— | =e
va-1

Exact result:

[—1 e \/E]z X
VZ-17

Plot:

b
&

0.005 |

-1.0 1.0

0.005 |

Alternate forms:

[3+EE][1+\E—\E]2I=E\E’T

[35—2'34? -z\frﬁ[g?-sw?]]x:f-ﬁ"

[—9—2\.’?+4V’E+2\"€]x
P A |

6
=¢

Expanded form:
_2y6x  4V3x 2vV2x 9x
N2 -1 (V2 -1 (V2 -1 Wz -1

Solution:
x = 0.0627277392084520

93
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0.0627277392084520 = F

0.0627277392084520((sqrt6-sqrt2-1)/(sqrt2-1))*2 = e”(-Pi*sqrt6)

Input interpretation:

ez 2
6 -v2 -1 E

0.0627277392084520 [*J_— ] B
va2 -1

Result:
True

e™(-Pi*sqrt6)

Input:

-y 6
£

Exact result:

6
£

Decimal approximation:
0.000454960943585536823013982231914376108393947267506330392...

0.00045496094...

Property:

BT
¢ "7 isatranscendental number

Series representations:

Lo VB o {“_ﬂ V5 Eiuﬂs-k{liz]

f-:r*u"—ﬁ = eXp —fr1f|5 L T

< [_é}k ["Elﬁk]

k=0

v B
£

mEfgRes,_ 1,571~ -s)(s)
BXp|-



Integral representation:
i eady [is)il{-a—s)
=i pa+y =5 d

(2 x i)y [{—a)

M

1+z)" =

3(0.00024558418385 / 0.00045496094)

Input interpretation:
0.00024558418385

0.00045496094

Result:
1.619375394182190673335605460779440638028266778242545303017. ..

1.61937539418.... result that is a very good approximation to the value of the golden
ratio 1,618033988749...

Page 279

F (—& - BJQ‘WS'-—W) y e

% e M

-

x(1/2-3(5sqrt13-18)"1/2) = e/(-Pi*sqrt13)

Input:

T

P
1 —
x 5-3\/5«\!13 —18]=¢='”“

Exact result:

1 ' —
[5-3\/5 13 —18]1":{“3”

Plot:

95



0.0002

0.0001 |

-1.0 1.0

~0.0001 |

~0.0002

Alternate forms:

1 3 EEY
2

Y 18+5v13

S5yl

1 ' —
-—[5‘] 3-18-1]1::{‘“3”
2

X 13

i =

2[-549—130@?][1+\/1++]

—A40-1804 13

Expanded form:

|
X (ot T
5—3\,5«}'13 18 x=e VT

Alternate form assuming x>0:

1 I i -y 13
5[:.:-545{13 _18 x]ﬂ

Solution:
x = 0.0625060207996390

0.062506027996390 = F

0.062506027996390(1/2-3(5sqrt13-18)"1/2)

Input interpretation:

1 |
0.062506027996390 [5 _3 \fs 13 — 18 ]
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Result:
0.000012041238186004. ..

0.000012041238186004...

e™(-Pi*sqrt13)

Input:

-+ 13
e

Exact result:
P—v‘ﬁ m

Decimal approximation:

0.000012041236799613530073893771115792272103075615185247065...

0.00001204123679...

Property:

-~ 13nr.
£ Tis atranscendental number

Series representations:

{12
—_— - i &
A RE _P”lz Lp=g 12 {k|

= 1}k [-'1}
eV _exp —;rt.," 12 Z‘ :

T E:?;D RES$=

L
- 13 2
e = exp|-

Integral representation:

15[ {— ]
J1u+][sf ESJ.S
=I ta+y

(1+z) =

(270 (—a)

((e"(-Pi*sqrt13)))*1/1024
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Input:

102# T
e

Exact result:
V713 #)f1024
& !}

Decimal approximation:
0.988999262786647933098562862985062371932293271706796583157...

0.9889992627.... result very near to the dilaton value 0.989117352243 = ¢

Property:

V13 #f1024
€ -- 15 a transcendental number

All 1024th roots of e”(-sqrt(13) =):

f_l:ul = JT]-"I s ¢” =0.988999 (real, principal root)

VI A)1024 wnysiz_ o gg8081 4 0.006068 ;

VB )1024 imy256 g 9gg005 . 0.012137

SVIEA)1024 @inys1z o 988895 . 0.018204

VI T)1024 Gimi12e o ggea01 L 0.024271

Series representations:

| ~ (L2
— 2 el i !
103#{“—41'9'13 - df”“lz Li=n1? {kl

!

'—'_ o [_ 1 }k [_ _1}
102#{“_,7 Viz _ L024] EXD ‘?T\/E Z‘ ) ok
1\i; k=0 k

— Ll
| m iy Res,

127 (-
1024 —r+13 .
\J‘“ = 1024 ©XP| -

1 2
=- 5 +] 2

—s}i'[s}

2vn

98



Integral representation:
M a4y M‘
J—J' aa+y JE s

(2 x i)y [{—a)

1+z)" =

1/8*1log base 0.988999262786((((e™(-Pi*sqrt13)))))-Pi+1/golden ratio

Input interpretation:

ry 13
é 10513.988999262?86[1“ ] —m+t

JP
OFpiX) is i
ll-.l':rl (X 15 t|'|E |:|'.=|SE b ||:||: al |t|-|| il

# iz the golden ratio

Result:
125.4764413...

125.4764413.... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T=0

Alternative representation:

1 -ry 12
! “g[“‘ ]

¢ 8log(0.9889992627860000)

1 = 1
-y 13
e lﬂgu.psswwzsz?smnnn[f ]—;r+ ;

8

Series representations:

1 -ny 13 1
B lﬂgu_psswpzusz?smnnn[f g ]_’T+ e

1 1 -ny 12 0 12""={1J-;2
; — I+ 5 logn osseeensz7ssoonn| € *

-1 [—l-u'_"r Vi3 r(
il
EJo::l I

1
s " Blog(0.9889992627860000)

l PO
—ry 13
é lﬂgu.psswzﬁz?smnnn[f ] —m+
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1 T
-y 13
é 1020.938999262?3&3000[1“ ]—?T t—- =

-

1 —atz) )

o\ 1z) Vak
— —x + — logp essccez627ss00n0| EXP| -7 Y 12 L
¢ 8 — k!

1/64*log base 0.988999262786((((e"(-Pi*sqrt13)))))+1/golden ratio

Input interpretation:

— lo - [f_’ﬂ'lﬁ]+—
64 B0 opsoe0zE2 7RG 41:

loggix)is the base- b logarithm

# iz the golden ratio

Result:
16.61803390. .

16.61803399.... result very near to the mass of the hypothetical light particle, the
boson myx = 16.84 MeV

Alternative representation:
lo g[f'” Vi3 ]

1 L 1
it 7 . s L B A
64 8o onssszcz7acoono| ¢ )+ 6 &  64log(0.9889992627860000)
Series representations:
1 -my 13 1
6_4 logg essocozs27860000 [4“ } ; =
1 1 —ry 12 T¢ 127% '1-"2]
; + g logg ossoconszrssoonn| € k=0 { &,
,:_1].':[_1+!,—:r "'ﬁr(
L, [ B \,ﬁ] L 3 Zie-1 :
—— 1o 7 & + - = - -
G o SNaees KN ong 6 ¢ 64log(0.9889992627860000)
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1

A lﬂgn.psswzﬁz?smnnu{f_ﬂ E2 ] +- =
LS A

i - {_ﬁ}k (__%}k
; 2 a logg ogsoconsarasoonn| EXP —fw" 12 k%‘n T

1/((e"(-Pi*sqrt13)))-2%4096-(1024-+256+64+16+4) =

= 1/((e"(-Pi*sqrt13)))-2*4096-(64*2/4+64%2/2+64+2/4+2/2)

~ 24096 - (64 2% + 64 2% + 64 + 2% 4+ 2%)

e ¥ 13

Exact result:
Pﬁ.-' 12 7 i 9555

Decimal approximation:
73491.94736966683805132286147974189408742237761988373720327...

73491.94736...

Property:

13 x .
—09556 +¢" 7 is a transcendental number

Series representations:

ny1Z §@ 127k (12
~2 4096 (64 2% +64 2 +64+2% +2%) = —9556 +¢ o1 ()

P-.-T\.n'lB
(L (-1
1 a1z g0 12! VT2l
— _2 4096 (64 2% +64 2% +64+2% 42 = 9556+ = kD K
P—:r‘-.n'13
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1

e v 13

-2 4096 -(64 2% +64 27 +64+2% +2%) =

—.s]r[s}

mIfoRes,_1,.127°r(-2
; L,;

—-09556 + exp -

2

We have the following mathematical connections:

(fm” -9555) = 73491.94736 =

(13 W s Ud& (_ﬁpiopiﬂ | Bp)xs N
= —3927 4+ 2 =

[ [ciX“]exp{‘/dc’r' (—ﬁDX“DQXP)} | X#,XF=0 >NS/
\

13 50 50
—-3927 + 2 "u'l 2. 2083717437 - 1077 + 2.0823329825883 - 10

=73490.8437525.... =

= (A(T) % B(lr) (‘ qb(lr)) % eA1<r>) =

1 1
~0.000029211892 [- J
= 0.0003644621 | 0.0005946833 ) 0.00183303 | —

— 73491.78832548118710549159572042220548025195726563413398700...

73491.7883254... =

[ e Sen( ) Y smentas

1] HP[“E;

/
k <:H{< eﬂ:gr )m (log T) (log X)*# (&2 (log T)* -+ &3"A] (log 7)) T‘Bl} )

102



7.9313976505275 x 108
/(26 % 4)2 —24 = (26 4% - 24 = 73493.30662...

Mathematical connections with the boundary state corresponding to the NSNS-sector
of N Dp-branes in the limit of u — oo, with the ratio concerning the general
asymptotically flat solution of the equations of motion of the p-brane and with the
Karatsuba’s equation concerning the zeros of a special type of function

connected with Dirichlet series.

Page 280

(((1-sqrt(1-(55+12sqrt21)(8-3sqrt7)"2)))/2

Input:

%[1—J1—(55+12JE}(3—3E)2]

Decimal approximation:

0.123516861090620558072168081988551741866442420272673942433...
0.12351686109....

Alternate forms:
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6984 + 4032 \'{g +2640 ﬂu" 7 —1524+4/ 2 ]

-
.

Minimal polynomial:
256 x% - 1024 x” + 1789696 x® - 5365504 x° +
6590560 x -4239808 x° + 1337584 x° ~111760x+1

-
\( +(48 V7 - 127)(55 + 12 JE]
Jre

B | Mll—-

[43 J7 - 12?] [55 +12 JE] ]

e™-(Pi*sqrt21)

Input:

P-{w 21

Exact result:
P—\-'E m

Decimal approximation:
More digits
5.5920647492579811238029275293883981102204059755319116... x 1077

5.59296474925... %107

Property:

21 r .
£ T is a transcendental number

Series representations:

/2
— - il =& [ 1
, VI _PT”':' Lk=n?® {kl

VI _exp _FFL[ = [‘ k

Ll =5
o mEigRes _1,.20 r[—
P-.IT".I'.EI a -

= EXP|- —
2V

El—s}r[s}
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Integral representation:

i oa+y DisiT-a-s)
J—I WY a3

=5
(2 x i)y [{—a)

1+z)" =

And:
(((1-sqrt(1-(55-12sqrt21)(8-3sqrt7)"2))))/2

Input: .
é [1-\/|1-[55-121JE][3-34?]2 ]

Decimal approximation:

8.04870355809200301393843717601643011922133444004005772. . x 10-'5
8.9487035589...%¥10°

Alternate forms:

1 " — = o
= 1—\/—6984—41332#,"3 +2640 4 7 +15244/ 21

_%\(1+[48ﬁ?-12?][55—12m’z]

-\(3[-532-33543 +2204 7 +12?1}21]

e T I R o T I

Minimal polynomial:
256 x% — 1024 x” + 1789696 x° — 5365504 x° +
6590560 x -4239808 x° + 1337584 x° ~111760x+1

((((((1-sqrt(1-(55+12sqrt21)(8-3sqrt7)"2))))/2))) - ((e"-(Pi*sqrt21)))

Input:

; 1- \{Ill-[55+ 12@5][8-3»5]2 ]-f"-“ﬁ]

Exact result:

: l—,jl—[E—Eu"?]z[55+12w,"'§]]—f'“ ki
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Decimal approximation:

0.123516301794145632274055701695798803026631398232076380242.

0.123516301794....

Property:

% [1 - ‘j 1- [8 -3 \E]Z [55 +12 E] ]— ¢ V17 is a transcendental number

Alternate forms:

é\( [48\'/_ 12?][55+12y’_]
f x® +6984 x5 450 x* — 648 x% + 81 near x = -0.376483 +é-f“"—1"

- ,j3[-582- 12?«,f§+4ﬁ[55+ 12@]] _eV

B |

Series representations:

é[l \/ ~(55+12v21)(s- 3\/_]] Ra X
1 1o COE(-D) (-(8-3VT (55412 vﬁ}}*‘
27 T2 k

k=0

é[l \/1 55+12r][3 3\/_]] -Vzl

¥, Res,__; [---sjr[s}[ (8-3V7)* (55 +12V2T )|

= e
- +

1
2 47
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é[1—J1—[55+121.,"E][8—31J?]2 ]-f'ﬂ‘m _

_k

1 w (-1F(-2), @l-20 5
E XP[ ’”/_2_5 k!
— o (-1F [—%}k (21 <zg) 5
2 —exp|r v 2o Z‘ i +
k=0 i
( o -1F(-7) @l-z0) %) —
En L ! 'u"E-’u
k=0 i
o (1F(-1) (1-(8-3V7 P (55+12V2T ) -z za"‘]
k!
k=0

And:
(((1-sqrt(1-(55-12sqrt21)(8-3sqrt7)"2))))/2 - e*-(Pi*sqrt21)

Input:

i

1- [55 45 w,"E] [a _3 «.,"?]2 ]-e"-“ﬁ]

Exact result:

; [ ,jl—[E—B uf?]z [55-12 JE] ]_ﬂ Ix

Decimal approximation:

8.3894070840041410270040790072254613811913039019373860... x 10°°

8.389407084...%10°°

Property:

é [l - \/ 1- [8 -3 \E]z [55 -12 \E] ]— ¢ V17 is 4 transcendental number

Alternate forms:
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—%\/1+[48\'{;—12?]{55—12\1{E] gL

1 —
root of x® + 6984 x® — 450 x* — 648 x° + 81 near x = -0.499991 +5_¢--‘“ L

\/[582+12w’__4\/_[12\,’__55]] VT

Mll—-

Series representations:

%[1—\/1—[55—12&][8—3\({?]2 ]_f'”ﬁ e

o (-1F(-1) (8-3V7 ) (-55+12v21))
k!

e I ]
|
4
<
X
—
|
B3| =

é[1—\/1-[55—12\"5][3—35]2J_f-ﬂﬁ:
1 —nx-"ﬁ_'_EJ;:':'R'ES‘ r{~1 - s)ri) (8 -3 V7 (-55 + 12 V2T )|
“ 4+

;[1 \/ ~(s5- 12v’_][a 3\!_]] VI _

@ (-1 (-2), 21-20) 7"

exp[_nﬁ Y =

k=0

@ = l'll [— }k[El ZD]I ZD

[E—EXPN\[{_Z +

K!

i 21 -
Exp}r\/_i[ (-3 ), @1 - z0)* 5" e

k!
o (-1 {-2}k (1+(8-3V7) [-55+12\.fﬁ}-zu}kz5‘=]

k=0 k!

for not ((zoeR and —ea < 25 = 0))
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(((((L-sqrt(1-(((((1/2(4+sqrt7)*1/2-(7)"1/4)))))"24)))/2))))

Input:

- 1-‘\1-[% \(|4+\E 37

24

2

Result:

 — El
e |5 M_:r]z
2 '\ 2

Decimal approximation:

1.2019072669313651881992200062062756428550712573771606. .. 10712
1.2019072669316....%10"*

Alternate forms:

—[15 777216 -
33554432

V(10014980505 762681298 354176 + 4353760 920 154693 970 165 760
V2 Y7 -3785327058140861 483188224+ 7 +

1645545 612871320408 686592 /2 7))

1 1 Va+vT -
+
272" T‘“]
1 1 II
5 - ﬁ[\f [3 [—198 Q70 785150482 187 -

|

75207691 553053488 +/ 7 + 47452306 548387136 37 NERRY

|
17935801 262877872 - 7°* \I4+ V7 m

Minimal polynomial:
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20282409 603651670 423 947251286016 x° -
81129638 414606 681695 789 005 144 064 x” +
721655 399 723 986 356 237574 382 852 548 851 662 848 x° -
2164966 198 888 005 334261599 762 622 385036 984 320 x” -
68607004 714 521 648 749 925 799 447 988 643469583 187 968 x~ +
137217617 706 041 349524 163884521 119679 160 388 681 728 x° +
11232462 484 133253461216 673 137 045 649832317234 794463 232 x° -
11232531093302934181 692581 168 205742572311247 660777472 x +
13500460 747057082764 996435506 735298 654081

(((((T-sqrt(1-((((((1/2(4+sqrt7)*1/2-(7)"1/4)))))"24)))/2)))) - e(-T*P1)

Input:

24

L a7 47

L o P
2"\_

Exact result:

— 4
Va+v7 iy s
2 £

1
Sy | s
2

\

Decimal approximation:

-2.802249384816239069209184208048782218741567294082717... x 107"

-2.802249384816239....%10"°

Property
: 7 =
4+v7
—|1- l—[—ﬁ?-+——%;——T —¢ " is atranscendental number

Alternate forms:

|
8102 4D95—_J[B[—1989?9?8515948218?-—?52D?591553D534EE-J?;+

|
47452 306548387136 7 44”; 7 +

|
17935801262877872 . 7°'* \{ 4447 m _ T
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1
8192

|
ol [s 192 —4096¢ " + { [3 [- 198970785 150482 187 - 75207691 553 053488

7 +47452306548387136 37 \/4 sl 7

—_—

|
17935801262877872 - 7914 [ 447 ]]J”]

[595 939 355 495 223777 + 225623 074 659 160464 1 7 -

[(2783894518885061 585088079 999558 785
33554432 +
\j 4398 046511104
263053 306 208 034479 089 207959 768009 v 7

1099511627776
1 f
[1 T [\j [—595 939 355478446 561 — 225623 074 659 160464 y 7 +

]] J,.-’ [33 554432

|(2783894518885061 585088079 999558 785
33554432 -
\j 4398046511104
263053 306 208 034479 089 207959 768 009 v 7 ]]]]]

1099511627776

1 ‘ [wmﬂf? 3 r' e
= ) T A )
2 \i 2
— 24
ary [ T
1 =7 }\’?" i ?
2_‘“ 2.1:2:‘0 I3
N 4
= i ‘1— L LA P ) W
\‘ 2
——— 124
[—l}k{—l} 1——1"?+ﬂ - Zp zﬁk
1 . 1 o 2 1k 2
M ALD) e

for not ((zgeR and -

111



—— 24
1 V4+v7 4 B
i _ i s
2 \\ 2
r— | 7 >
arg[l—x—[—h’?+\'4w ]Z]
1 PO | 2 J
2 [4 p!.i"l' 2}1_
tf () [1ox [T T T
i Jllk 2
k=0 ki

(((((1-sqrt(1-(sqrt5-2)"8(2-sqrt3) 8 ((((((1/2(4+sqrt15)*1/2+(15)*1/4)))))"24)))/2))))

Input:

1 | 8 a1 | o
= [ | 4

= 1-‘\1-[\!5 -2] [2-1;3] 5-\#4”#15 +315 ]

Exact result:

é 1-\1-[2-1}?]8[ﬁg-2}8[ﬁ+m+ﬁ]2 ]

Decimal approximation:

0.5 -
17.224411414206379806353442812586038056556322009004026086. ..

Polar coordinates:
r=17.2317 (radu 31, 8= —88.3373 ancle
17.2317

(((((1-sqrt(1-(sqrt5-2)"8(2-sqrt3) 8((((((1/2(4+sqrt1 5Y 1 2+(15) 1/4))))) 24)))/2)))) -
e (-15%Pi)

Input:
é ! [w.f? - 2]8 [2 - -w‘?]g [é \f'l4+ Vis +31s5

\
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Exact result:

24

L 1-[2_-4?]*[15-2']8[:@;‘““—@

\

Decimal approximation:

0.49999099999099090999657741145587875913220379955960126057... -
17.224411414206379806353442812586938056556322099994926086...

Property:

24
1- 1_[2—-4?]8 [-zwf?]s [“ T %T 15T

is a transcendental number

Polar coordinates:
r=17.2317 (1

17.2317

f=-88.3373°

)

From the following three results, we obtain:

-2.802249384816239....%10"° 0.123516301794.... 17.2317

-2.802249384816239*107-10 + 0.123516301794 + 17.2317

Input interpretation:
_2.802249384816239 - 107" 4 0.123516301794 + 17.2317

Result:
17.3552163015137750615183761

17.35521630....

-2.802249384816239*107-10 * 0.123516301794 * 17.2317

Input interpretation:
_2.802249384816239 - 107 . 0.123516301794 - 17.2317

Result:
-5.9642959826713601073002898138822 x 10~1°

-5.964295982...*107"°

113



We note that :

-1/ (-2.802249384816239*107-10 * 0.123516301794 * 17.2317)

Input interpretation:
-1

-2.802249384816239 - 107 .. 0.123516301794 - 17.2317

Result:

L5?554382DDDGS42?E?1D64D?3483lﬁ112919D2903D2184529?213“.xlOp
1.67664382....%10°

and:
e"(-2.802249384816239*10"-10 + 0.123516301794 + 17.2317)

Input interpretation:
P—2.80224.C'3848 16230 1071%40,123516301794417.2317

Result:

3.44568 .« 107
3.44568...%10’

from which:
(((((e™(-2.802249384816239*10"-10 + 0.123516301794 + 17.2317))))))"1/2 — 34

Input interpretation:

|
“||I P—2.8I3224F‘38481&239 10710 40,123516201794417.2317 _34

Result:

5835.980656686068288572536410469790141366435194000311551104...

5835.989656.... result practically equal to the rest mass of bottom Sigma baryon
5835.1

And:
L/(((((e"(-2.802249384816239*10"-10 + 0.123516301794 + 17.2317))))))"1/4096

Input interpretation:
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1

4':"-:'%' ,-2-802240384816230 1019 40,123516230 1704 417.2317

Result:
0.99577185...

0.99577185.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™3
JE =1- e_%/g ~(0.9991104684
-p+1 1+—e_3wg
143 (p54\/5_3 -1 14>
e—47z\/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

2sqrt((((log base 0.99577185 ((1L/((((e/(-2.802249384816239*107-10 +
0.123516301794 + 17.2317)))))))))-Pi+1/golden ratio

Input interpretation:

[
| L 1
2 | logg eos771ss — 4=
o-2:802249384816239 - 1071740,123516301794+17.2317 @

loggixiis 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

1/4 sqrt((((log base 0.99577185 ((1/(((((e(-2.802249384816239*10-10 +
0.123516301794 + 17.2317)))))))))))+1/golden ratio

Input interpretation:
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I
1 1
=
o-2-B02240384816230 1071940.123516301704417.2317 (]

| logg cos771as

|
N

logpixiis the base-b logarithm
# iz the golden ratio
Result:
16.6180...

16.6180.... result very near to the mass of the hypothetical light particle, the boson my
=16.84 MeV

From:

Dynamical evolutions of {-boson stars in spherical symmetry
Miguel Alcubierre, Juan Barranco, Argelia Bernal, Juan Carlos Degollado,
Alberto Diez-Tejedor, Miguel Megevand, Dario Nunez, and Olivier Sarbach -

arXiv:1906.08959v2 [gr-qc] 9 Oct 2019
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From the tables one ean sec some intercsting faets.
First, for all fypes of (smzll) pertnrbations with
0< g < M. and all values of ¢, the configurations are
stable as expected. In the region @ < gy < o, the
configurations are unstable and either collapse to a black
hole or migrate to the stable branch. But ccllapse to a
black Lole is far more corumon, and we find that ooly Ly pe
I porturbations with ¢ < 0, or type II perturbations with
€ > U can migrate to the stable branch. Morecver, for
type II perturbations with ¢ > 0, migrarion to the stable
branch only happens for very small values of ¢, and in-
ereasing slightly the perturbation amplitude again results
in collapse to a black hole. The transition betwesn migra-
tion and collapse for these type of perturbations seems
to be related not so muech with the sign of the binding
energy [/, which in these region is always nezative, hnt
rathier with Lhe value of dU /de (that is, if U is decreasing
or increasing with €), but this still needs more studying.
Finally, in the region 5y > (! the configurations are zlso
unstable and either collapse to a black hole of explode to
infinity. Again, collapse is far more common and only

type I perturbations with € < 0, or type 1I perturbations
with € > 0 (and very small) explode to infinity.

Interestingly, for type 0 perturbations in the unstable

branch @y > ¢!, we always find collapse to a black hole

except for one particular case with £ = 3 for which the
configuration migrates to the stable branch. Of course,
these perturbations are only through numerical trunca-
tion error which we can not control.

We have the following partial Tables, where we show only some values: a) those that
are connected to the Rogers-Ramanujan continued fraction 0.9568666373, to the
spectral index ny , to the mesonic Regge slope (see Appendix), to the inflaton value at
the end of the inflation 0.9402 and b) those that are connected to the values near to
the golden ratio conjugate, near to the golden ratio and to the square of it.

The expression for the total mass of £-boson star is:

M = f s [4?,0:-_‘. + % (Ki; K9 — K“ﬂ
0

a.B e
. ol L) i
K[I-H'(gg 7 )]dr

From:

117



A FRAMEWORK OF ROGERS-RAMANUJAN IDENTITIES AND THEIR ARITHMETIC

PROPERTIES - MICHAEL J. GRIFFIN, KEN ONO, AND S. OLE WARNAAR
https://arxiv.org/abs/1401.7718v4

The Rogers-Ramanujan (RR) identities [69)]

= = q"E — |
(1.1 Glg) := _ = e B
3 } 4 é{]_*}’}"‘ll—"?"] hl;ll-;“ —q‘”""':ll,l—r}'"”"}
and
. O g“ﬂ_!_” e e}
flﬂ} ““.f_lr:l = Z i W H |n Sn
gl =) el R =gty

play many roles in mathematics and physics. They are essentially modular functions, and
their ratio H(q)/G(g) is the famous Rogers-Ramanujan g-continued fraction
Hig) 1

1.3] : —
‘ Gla)

14

The golden ratio ¢ satisfies H(1)/G(1) = 1/¢ = (=1 + v’ﬁ}f'?. Ramanujan computed
further values such as’

T
(1.4) U_E.;‘H[-’] [5+vE  VE+1
a T Glem T2 5

The minimal polynomial of this value is

!+ 273 —62° — 2 4+ 1,

which shows that it is an algebraic integral unit. All of Ramanujan’s evaluations are such
umnits.

We have that, from (1.4):
((5+sqrt(5))/2) 172 — (((sqrt(5)-1)/2))

Input:
J36+¥5) -3 (Y5 -1
Result:
S 3E) 5 )

Decimal approximation:
1.284079043840412296028291832393126169091088088445737582750...

1.28407904384...
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Alternate forms:

é[\(lz[sﬂjg} —'JE+1]
]

:
272
Minimal polynomial:

x-2x_6x*+12x-4

From which, we have that:
((5+sqrt(5))/2)"1/2 —x = 1.284079043840412296

Input interpretation:

| l —
\( - [5 +y5 ] _x = 1.284079043840412296

Result:
|

\( é [5 i *.,"'E] — x = 1.284079043840412296

Plot:

(L

| = | L5445 X
| .\. . f
L A -

; : | S =—1.284079043840412296

Alternate forms:
0.618033988740804848 —x =0

1 (5%
2 [\{ 2 [5 +45 ] _2 x] — 1.284079043840412296

Solution:
x = 0.618033988749804848
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0.61803398..... result very near to the value of the total mass of £-boson star 0.6193
and equal to the conjugate of the value of the golden ratio

! ag e Perturbation| M Ng L efup™| s ™ End result
0]0.4|0.80866| Type III |0.61%3(0.6305|-0.0112] +0.01 |+1|20.0 black hole
0]0.4|0.80866| Type I |0.6193(0.6166 |+0.0027] +0.01 |—1|20.0 black hole

Thence, we have the following mathematical connection, between the total mass of (-
boson star and the Rogers-Ramanujan g-continued fraction:

o e ey
2z H(e™)  [5+45 B+1
T Gle ) \;' 2 . Nl

/[ riyf g3/ -Inm + - : H\z.h”—h ]J\

M = \<_l-l—r(2—BB—2 )}a’a

1 [Py
ks \]2 [5 +V5 ] ~2x|=1.284079043840412296
=| 2 =

0.6193 = 0.61803398.....

And:

_PiH((5+sqrt(5))2)M/2 — ((sqrt(5)-1)/2))
Input:

M, — 1, —
-;r+\f5[5+45] -5[45 -1}

Result:
S(1-V5)+ | 5 (5+V5) -

2

120



Decimal approximation:
-1.85751360974938094243435155088637671510608131092936823821 ..

-1.8575136...

Property:
1 |

— [l - \E] + \f % [5 + \E] —mis a transcendental number

2

Alternate forms:

[\(I2[5+\E] —\E—E;Hl]

B |

}—E+JE[5+\'{E]—}T

%]
o]

B |

[1-£+‘j2[5+wj?]]-n

Series representations:
—N+Jlé[5+£] —é["u‘llg—l]:
o 1 : o 1
! 1-2n-ﬁ£4*[2]+v’5 l5+ﬁz4*[z]
2 |
k=0 k \i k=0 k

| =
=
|
e ]
=
|
<
+
E[*f&
-Lll—-
U'I
+
[\./‘
—
S

T 3 _]_k__l =i k _—k
- é[5+£] —é[N'IS —1]:%[1—2}1'—\@;[ : [ 2}.1-:;! Zo)" Zg .

w (1) (5 —zo)* z5°
E\fw{z—%‘j = Pk! ]

for not ([ZaeR -:5:!-
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thence:

3| 0.02 |o72405] Typel |1.8558|1.8170]|+0.0388] +001 | 0 | 40| black hole

/ e [-‘1@;: +lI (KK — K"’)J

M=| \ailJ—r(%—2$ﬂ{h | ~_ [l—£]+\f%[5+u"’g]—ﬂ

=

1.8558 = 1.8575136

Then:
((5+sqrt(5))/2)*/2 — (((sqrt(5)-1)/2)) + 7/18

where 7 and 18 are Lucas numbers

Input:
M1 — 1, 7
\(5[5+«,f5]-5[«,f5-1]+E
Result:
2 i Meohse  Yisuds
13+2[ ]+\fz[+ ]

Decimal approximation:

1.672067932720301184017180721282015057979976077334626471648...
1.6729679327....result practically equal to the proton mass

Alternate forms:

l—ls[g\flz[sﬁjg] -94?@5]
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Minimal polynomial:
104976 x* - 373248 x° — 289656 x° + 1629648 x - 990299

And:

2]0.005]0.88354] TypeI |]1.6290|1.6740]—0.0520] —0.01] 0] 8.0]

M—I < |14 (%—ftt)]r N E+5[l—ﬁg]+.\;'—[5+w.’?]
( 1.62201.6749| —(].ﬂ;?ll.‘l) ~ 16729679327, .
From:

Dynamical evolutions of {-boson stars in spherical symmetry
Miguel Alcubierre, Juan Barranco, Argelia Bernal, Juan Carlos Degollado,
Alberto Diez-Tejedor, Miguel Megevand, Dario Nunez, and Olivier Sarbach

arXiv:1906.08959v2 [gr-qc] 9 Oct 2019

123



f|ap | Perturbation| AfS Ng U efgm | & | ro End result
0]0.2]0.88401 Type 0 |0.6209]0.6301 | =0.0182 : stable
0]0.2]10.538401 Type 1 0LG21T JOG39 | — 00083 | 0,005 O | 0.0 stable
00, 2]0.858401 Typel |[0.6207]0.6359] —0.0182 | —0.003] O | 0.0 stable
0]0.210.88401 Type II  |0G200]0.6391 | —0.0182 | +0.005] -1 0.0 stable
0]0.2]0.88401) Type Il |0.6209]0.6391]—0.0182|—0.005]—1] 0.0 stable
0(0.2]0.88400 | Type III |0.6233]0.6412] <0.0174| 40.01 |+1]20.0 stable
0(0.2]0.88401| Type Il [0.6237]0.6372]-0.0135| +0.01 |-1]20.0 stable
0f0.4]0.80866) TypeO |0.G0SS]0.6235]|=0.00147 black hole
Crf b O, Sl T:l.-']'mI 06096106246 —0.0150)4+0,005] O | 0.0 black hole
D{oajos0s66] Typel  [0GOTO0G225] —0.0046)—0.005] O | 0L0 fmigration to stable branch
0|0.4|0.80866] Type Il |0.6087]0.6235] —0.0148|40.005] =1 0.0 [migration to stable branch
004j0.820866] Type Il [0.6082]0.6236] —0.0148|—0.0053] 1] 0.0 black hole
0{0.4]0.80866] Type III  |[0.G193]006305] =0.0112| +0.01 |+1][20.0 black hole
00.4]0.808G6| Type T [0.6193]0.6166]+0.0027| +0.01 |-1]20.0 black hole

III o :I w lP‘crturI:mtlunI M I Ng I. [ |£J-"pﬂ"°‘| & I T I End result
1] 0.4 |0.74471 Type 0 |0.9674]0.9476| +0.0195 black hole
1| 0.4 |0.74471 Tvpe 1 0.9743|0.9568 | +0.0175] +0.01 | O | 1.7 black hole
1] 04 074471 Tvpe I 0.9606]0.9385| 40,0221 —0.01 | O | 1.7 explosion to infinity
1] 0.4 [0.74471 Type 1  |096T3|0.9473 ) +0.0200] +0.01 | -1 1.7 explosion to infinity
1] 0.4 (074471 Type I1 |0.967T|0.9478|+0.0199] =001 |=1] 1.7 black hole
1| 0.4 |0.74471| Type 111 |0.9714]0.9502] 40.0212] +0.01 |+1]20.0 black hole
1| 0.4 074471 Type 111 |0.9714]0.9450 | 40,0264 +0.01 |—-1]20.0 black hole

IL

£] ao w  |Perturbation| M Ng U lefol™ .._'Ll o End result
210,005 0,88354 Type 0 1.G268] 1.6793 | —0.0525 Fi] stable
2]0.005) 0.88354 Type 1 LG30T| 16837 —0.0530] +0.01 | O | 8.0 stable
210,005 0.85354 Type 1 162290 1.6749] —0.0520( —0.01 | O | 8.0 stable
2(0.005(0.88354 | (A) Type 11 |1.6268]1.6792] —0.0524 | +0.01 [-1] 8.0 stable
2]0.005|0.88354] Type Il | L6268 1.6793|—-0.0525| —0.01 | -1 8.0 stable
210.005[0.88354] Type T [L.6273]1.6797|—0.0524| +0.01 |+1{30.0 stable
2|0.005]|0.88354] Type Il | 16273 1.6759| =0.0516]| +0.01 |=1]30.0 stable
2] 0,05 |0.76114 Type 0 |1.6035] 16385 —0.0353 black hole
2] 0,05 |0.76114 Type 1 1.6121]1.6502| =0.0381 | +0.01 | 0 | 4.0 black hole
2] 0.05 |0.76114| (B) Tyvpe I |1.5949] 1.6276] =0.0327 | =0.01 | 0 | 4.0 |migration to stable branch
21 0,05 10.76114 Type I1 1.G035) 16358 | —0,0353 [ +0.005] —1] 4.0 |migration to stable branch
2| 0.05 |0.76114] Type Il |1.0035]1.6387|-0.0352| +0.01 |=1] 4.0 black hole
2| 0,05 |0.76114] Type Il |1.6036]1.63839| -0.0353| —0.01 |=1] 4.0 black hole
2] 0,05 [0.76114 Type 11 1.606G2] 1.6407 | —0.0345 | 4001 | +1]30.0 black hole
2| 0.05 [0.76114] Type [T | LG60G2{1.6370) —0.0308 | +0.01 |—1]30.0 black hole
l¢] a0 | w [Perturbation] M | No | © |r,-",s~£}""‘| s | ro | End result |
4] 0.0005 |0.75793| Type0 |2.6419{2.7181|=0.0762 black hole
Al 00005 075793 Type | 2653912.7339| -0.0800) +0.01 [ O | 7.5 hlack hole
4] 00005 |0.75793 Tyvpe 1 2.6209(2.7024| —0.0725| —0.01 | 0 | 7.5 [migration to stable branch
4] 0.0005 |0.75793| Typell [2.6419(2.7181 | —0.0762]+0.005] 1] 7.5 |migration to stable branch
4] 0.00053 |0.75793| Twvpell |2.6419|2.7180|-0,0761) +0.01 [-1] 7.5 black hole
4] 0.0005 |0.75793) Type 1T [2.6420(2.7181|-0.0761| —0.01 (=1]| 7.5 black hole
4] 0.0005 |0.75793| Type I |2.6430(2.7190|-0.0760| +0.01 |+1|30.0 black hole
4] 0.0005 |0.75793 Type 1 |2.6430(2.7173|-0.0743| +0.01 |-1]30.0 black hole
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We note that:

From:

Astronomy & Astrophysics manuscript no. ms ¢ ESO 2019 - September 24, 2019
Planck 2018 results. VI. Cosmological parameters

The primordial fluctuations are consistent with Gaussian purely adiabatic scalar

perturbations characterized by a power spectrum with a spectral index n; = 0.965 +
0.004, consistent with the predictions of slow-roll, single-field, inflation.

We know that o’ is the Regge slope (string tension). With regard the Omega mesons,
the values are:

w | 6| My /g =0 — 60 | 0.910 - 0.918
wiws | 543 | myq=255—1390 | 0.988 — 1.18

w/ws | 5+ 3 | myy =240 — 345 | 0.937 — 1.000

From:
PHYSICAL REVIEW D 99, 024028 (2019)

Topological dyonic dilaton black holes in AdS spaces
S. Hajkhalili and A. Sheykhi

We have that:
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charge (p = 0), it reduces to the temperature of charged
AdS dilaton black hole [6] for a = 1. The entropy of the
dilaton black hole typically obeys the area law of the
entropy which is a quarter of the event horizon area [23].
For our solution the entropy per unit area a»; 1s obtained as

52%(1-%)‘ (29)

The above expression is exactly the entropy of changed
AdS dilaton black hole [6]. Using Brown and York
formalism we calculate the mass of the asymptotically
AdS dyonic dilaton black hole [6]. We find the mass per
unit area @, of the horizon as

2

g—=r

M= y— (30)
In the absence of magnetic charge (p = 0), it recovers the
mass of the AdS dilaton black hole [6], while in the absence
of dilaton field (b = 0), it reduces to the mass of topo-
logical dyonic AdS black holes. One may use the Gauss's
law to calculate the total electric and magnetic charge of the
black hole. According to the Gauss theorem, the electric
charge of the black hole per unit area @, is

_ 1 2 _ 4
Q_E‘Lmvf-_gp,,ﬁ_h. (31)

Simularly, we can obtain the total magnetic charge of the
dyonic black hole per unit area m; as
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P=g. (32)

Also, one can obtain Uy and U, which are, respectively,
the electric and magnetic potential by using the free energy,
which is given as [22]

I p—— ;
W=—- 33
5 (33)

where [, 4. is the on shell action and § is the inverse of
temperature. Multiplying both sides of Eq. (4) by ¢, we
armve at

R =200, + 2V(®). (34)

Substituting Eq. (34) m Eq. (2), we find

1 : .
e = 1= [ dxy/TV(@) - @)

1 7 [ 2 sin(#) (_rh['r:{b-r}zfﬁrj

~"tex) “*|Pr—b2\ 6
+ b2 —6br)) + r2(P* — Q%)+ QELEbr—E})]
(35)
We have that:

0.6"2/4(1-0.2/0.6) = S

Input:

0.6° 0.2
il

Result:
0.06

0.5 = x/(4Pi) = q

Input:
X
0.5=—

4

Solution:
x = 6.28319
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6.28319=2n=q

0.4 = x/(4Pi)
Input:
x
0.4 =—
4
Plot
0.a ___.-"'J
: P
: G
0.2 e
t e
[
__.J-r"'-'
i 4 z f,x" [ z 4 i
" 0.2
.a-"f-f g
.-"-'F-'
o~ 0.4
-~
-
- 0.6

Alternate form:
S )

m

Solution:
x = 5.02655

5.02655 =p

From:

. ffj S PE
4bmr

M

Forb=0.2, q=0.61 and p=0.5
((((0.61)*2-(0.5)*2))) / (4*0.2*P1)
Input:

0.61° -0.5°
4.02n

130



Result:
0.0485820...

0.0485820

Alternative representations:
0.61 -0.5° -0.5% +0.61°

4.02r 144 ¢
0.61% -0.5° -0.52 +0.61°
4.02r  0.8ilogi-1)

0.612-0.52 -0.5° +0.61°
4. 02nx 0.8 cos }(-1)

Series representations:
0.61* -0.5° 0.0381562

4028 e f
k=0 142k

0.612 - D.Sz 0.0763125

4.02r -
~1+ Lk 112kl
0.61° - 0.52 0.152625
4.02x

o 2% (-B450K)
Lk_n 3k'|

Integral representations:
0.61° -0.5° 0.0763125
4028  [®_1_
m E . dt

0.61% - 0.52 0.0381562
4 0.2 LV 1-¢2 at

0.61° -0.5° 0.0763125
40275  [esnD
JD - dt
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Or, with the previous data:

Forb=0.2 q=2n and p =5.02655, we obtain:

(((2Pi)*2-(5.02655)"2)) / (4%0.2*Pi)

Input interpretation:
(2 m)? - 5.02655%

402

Result:
5.65486 ..

5.65486....= M

Alternative representations:
(2m? -5.026557  —5.02655% + (360 °)?

4.02nr : 144 =
(2 m)° - 5.026552 -5.02655% + (-2 ilog(- 1)}
4.02n B 0.8ilogi-1)

(2m? -5.026552  —-5.02655 +(2 cos (- 1)

4.02n 0.8cos l(-1)

Series representations:

@ i N

@7 -5.02655° (-0.628319 + 52, 57 ) (0-628319 + 5, )
4 027 — L
k=0 142k

(L
B o 2 @ 13/
(2 m? - 5.02655° m[ DA [E"‘ﬂj “2“] ]

4.02r e (LF
V3 Lk:ﬂ 1+2k
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10 [-2.25554+ T l“l] [0.255533 + IR “l]
(2 7y - 5.02655° L k|

4%x02x w2k

_1+LJ:J=1{2_A:]
i)

Integral representations:
w1 A o1 )
@n? -5.02655° 10 (-1.25664 + [* — at)(1.25664 + [~ — dt)

4 0.2nx N e 1_ a4t

3
1+=

@n? -5.026552 10(-1.25664 + [* =0 at)(1.25664 + [~ = at)

4x02x [ g

[

2n? 5026552 20(-0-628319+ ['V1-¢* at)(0.628319 + ['V1-¢ at]

4 0.2n | [V 1-¢ at

From the previous result:
0.0485820...
0.0485820 , inserting this value of mass 0.048582000 in the Hawking radiation

calculator, we obtain:

Mass = 0.048582000

Radius = 7.213706e-29
Temperature = 2.526045e+24

From the Ramanujan-Nardelli mock formula, we obtain:

sqrt[[[[1/(((((((4%1.962364415e+19)/(5*0.0864055"2)))*1/(0.048582000)* sqrt[[-
((((2.526045¢+24 * 4%Pi*(7.213706e-29)"3-(7.213706e-29)2))))) / ((6.67*10"-

I

Input interpretation:
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4.1.962364415 10 1
5. 0.0864055° 0.048582000

"

|
’ 2.526045 » 102 x4 £ (7.213706 x 10727 _(7.213706 x 1072°)
\ 6.67 107!

Result:

1.618249204105811708562737345616323567639330926742470400721...
1.6182492...

And:

1/sqrt[[[[1/(((((((4%1.962364415e+19)/(5*0.0864055"2)))*1/(0.048582000)*  sqrt[[-
(((2.526045¢+24 * 4*Pi*(7.213706e-29)"3-(7.213706e-29)"2))))) / ((6.67*10-

I

Input interpretation:
1

1

4.1.962364415 101° 1 I| 2526045 102 4 x(7.213706 10727 (7213706 10727
5008640552 o B aS RNy 66710711

Result:
0.617951794731405177543773746066283208021036225400526143541 ..

0.61795179...

Now, we have:

It is important to note that the dialton field does not affect
the electric potential. while 1t changes the magnetc
potential. In the absence of the dilaton field (b =10),
magnetic potential is the same as that in [19,22]. In the
thermodynamics consideration, the satisfaction of the first
law of thermodynamics wnphes the correctness of con-
served and thermodynamic quantities. In order to check
this, we obtain the mass M per unit area a» as a function of
extensive quantities §, ¢ and P. We find

4
M(S, Q.P}:Tf[_gf-PE'a. (38)
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For Q=0.6 P=1 and b =0.2, we obtain:

(4p1/0.2) (0.6"2-1)

Input:
i (0.6% -1}
0.2 ;

Result:
-40.2124...

-40.2124....=M

Alternative representations:
(0.6° -1j4m (720° (- 1+0.67%)
0.2 0.2

(0.6 —1)(4m  4ilog(-1)(-1+0.67%)
0.2 o 0.2

(0.6 -1)i4m  4cosl-1)(-1+0.6%)
0.2 0.2

Series representations:
(0.62 —1)4m g 1

0.2 o 'L1+2k
k=0

0.6% - 1)i4m ol

[T— 25.6 = 25.6 L

¢ ]

(0.6° -1)¢4m i SZ 2% (-6 +50k)
0.2 'm [Bk]
k

Integral representationS'
0.6% - 1) 4
[ [ .?T'I' . S [
0.2

T45i
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0.67 - 1)i4m 1
b )L ) f v1-t2 dt
<o

0.2

(0.6* -1)4m

_ _25.5 I'-m SIT
0.2 Ji

1t
dt
t

From the ratio of two masses, we obtain:
-((4pi/0.2) (0.6"2-1))/0.048582000

Input interpretation:
4 =) (062 -1)

0.048582000

Result:

827.722...
827.722...

Alternative representations:
o More

(4 m)(0.67 - 1) 720° (-1 + 0.6%)
 0.048582 0.2  0.048582 - 0.2

4m(0.6%°-1) 4ilog(-1)(-1+0.67)
0.048582 0.2 0.048582 0.2

(4m(0.6% - 1) 4cos-1){-1+0.67)
0.048582 0.2  0.048582 0.2

Series representations:

e More
4 (0.62 - 1) o |
o i MY
0.048582 - 0.2 1+2k
k=0
4 ) (0.62 — 1) @ ok
I vl o -526.944 +526.944
0.048582 - 0.2 o

(%)
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(4m(0.6% - 1) &, 2% (-6 +50k)

i e OO ) 0 ) Z
0.048582 0.2 [3 k ]
k=0
k
(™) iz the binomial coefficient
0
Integral representations:
e More
(4m(0.6% - 1) w1
——  © _526.944 [ dt
0.048582 - 0.2 d 1t

(4m(0.6% -1 1
oo e e L f Vi1-£ dt
0.048582 0.2 Jo

"o SINU(T)

dt

(4m(0.6% - 1)
———————— - 526.944 f
0.048582 - 0.2 Jo

From the ratio between the charge and the two masses ratio, we obtain:

1(((0.6* 1 /(((-((4pi/0.2) (0.6"2-1))*1/0.048582000)))))))

Input interpretation:
1

1

0.6 |-

- et i
i 152.[5-"":"67'1-'-' 0048582000
Result:
1379.54. ..

1379.54... result very near to the rest mass of Sigma baryon 1382.8

Alternative representations:

o More
1 1
~ 0.6 =i 0.6
{4min62-1) 720 (14062}
0.2 0.048582 0048582 0.2
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1 1

s 0.6 = 0.6
{4min62-1) 4ilogi-1)(-140.67)
0.2 0.048582 0048582 0.2

1 1

R - AL 0.6
{4mi0.62-1) 4eos1(-1)(-140.62)
0.2 0.048582 0.048582 0.2

Series representations:

More
o [—l}k
= == = 1756.48 Z ik
(4mfo6l-) k=0
0.2 -0.048582
1 e e
= —878.24 + 878.24 Z
06 2k
(4m 621} k=1[ I ]
0.2 0048582
1 o 2k (_6+50k)
T | i O Gl il
06 3k
(4 mp.e2-) k=0 [k ]
0.2 0.048582

nj. . ; oo
i- i= the binomial coefficient
m !

Integral representations:

More
L 878 24[‘” 1
y  HIEE .. 05 j b 1+t2
4m(o62-1)

0.2 ~0.048582

1 "1
SEL R 1'?55.48] V1-t? at
0

_ 0.6
{4mineZ-1)
0.2 0.048582

1
B 0.6
{4m(062-1)
0.2 0.048582

sin(t)
t

)
- 8?8.24]
a
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From the ratio between the charge 0.6 and the mass 0.048582000, we obtain:

(((CO.6/(((((((0.61)"2-(0.5)"2))) *1/ (4*0.2*P1)))))

Input:

0.6
(0.612 - 0.5%)x 22—
x o402 nm
Result:
12.3502...
12.3502....

This result is very near to the values of black hole entropies 12.1904 — 12.5664

Alternative representations:

0.6 0.6
0.612 _p 52 0,52 40,612
4 0271 144 ¢

0.6 0.6
0612052 _05240.612
4 027 0.8ilogi-1)

0.6 0.6
0.612 -0.52 -0.52 40,617
4 0271 0.8cos -1

Series representations:

0.6 Lo
= 15.7248
0.612-0.52 kz‘ 1+2k
402m 2
0.6 o ok
= -7.86241 + 7.86241 2‘
0.612-0.52 £ 2k
4 02n =1[
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0.6 “ 2% (_6+50k)

= 3.0312
0.612 052 k%‘n 3k ]

4-02m

Integral representations:
0.6 1
0.612-0.52 1 +t2
4-02n

— 7.86241 [ dt
Jo

0.6 1
_ 15.7248 f V1-t2 at
Jo

0.612 _p.52

4-02m

0.6

0.612 -0.52
4 02n

4 Sil'l[“
t

_ 7.86241 [
Jo

And:
((((0.6/(((((((0.61)"2-(0.5)"2))) *1/ (4*0.2*P1))))))))*Pi"2+(sqrt5+5)/2

Input:

0.6 o g
(0,612 - 0.5%)x —2— =g HE +5]
x & 4:02m
Result:
125.510...

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

Series representations:

206 157 5 I W

- E+—[1,f5+5]:—+3.9312;r +-vVa Y4 [z]
0.61%-0.5 2 2 2 i k
4-02nm

e 1
= 05 > \_ 2 3 1 . [_:U [_E}k
T +5 (V5 +5) =7 +3.9312x° + ~ V4 & 2
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B -5 1
= 0.6 I 5 ; Lo RES;=_%+_.:4 r[-E —s}r[s}
5 +5 (V5 +5) =1 +393127° +
06105 2 2 441
4028
And:

LCCO.6/(((((((0.61)°2-(0.5)2))) *1/ (4*0.2%Pi))))))))*Pir2-+(sqrt5+5)/2))) 1/4096

Input:
1
" 2Ho 2+ L{(¥5 45
40?{‘ (0.61%-0.52) 4_|:|l'7'_T %3 ]
Result:

0.998820914...

0.998820914... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™V
\/g =1- e_mﬁ =~ 0.9991104684
5 54[c3 Ak 1+ 6_3”\/3
1+ () \/5_—1 1+ —
e—47r«/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

Series representations:
1 1

I | 1
[ _=?0.6 15 45 i 3 1. x|z
4096( 512 o2 +2[ +5) 4D'§'6|£+3.9312H +£'«“4 2.&:1:.4 i

1 1

[ 9 |
= 0.6 1.0 e
w098 GarZ057 2 (V5 *5)  o0s|3.9312° + : [5+ (EE Jont

|-

B L

ﬂ-%]k]

k!

141



1 1

2 1
0.6 1 e 475 -2 —s|Tis)
+098) qarfoc? 3 (Y3 +5) 4EI-c"fwI 3 +3.93124° L s=-14” 172 )
= 1t J. X + —
4 02n 2 4%

And also:

2sqrt[log base 0.998820914 (((1/(((((((0.6/(((((((0.61)"2-(0.5)*2))) *1/
(4%0.2*Pi)))))))*Pir2+(sqrt5+5)/2))))))]-Pi+1/golden ratio

Input interpretation:

1 1
2 | logg cosszoois = —m+
—08 241 (V5 +5) ¢
‘,' {0.61% -0.5% ) —— 2 ;
4.0.2n

loggixiis the base=b logarithm

# iz the golden ratio

Result:
125.4764408908421047891164700624825712042669834839705258087...

125.47644089... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T=0

Series representations:

1 1
2 | logg cossz1 ==
108 4 1 (V5 +5) ¢
*\' o.612-p52
4 02n
kf——2
- 547.86241 70445
1 | 2k L
——m+ 24 -
& \ log(0.998821)
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1 1
2 | logg cossz —m+ =

2 0.6 1/ &
\1 0612052 @ 2 5o
402
I ET
L — 1+ 108h cogez =
¢ \ 5+7.86241 5 +V5
1

5 (2 )t e e )

= 5+7.86241x° +V5

1 1
2 | logg cogsz " R
orrase o I
“1 402w
1 2 o L
=g -1ng[ _] B47.615 + ) (~0.00117909)" Gik)
¢ - 5+7.86241x% + /5 o

1.1 i 141 i
| 1 : | j
tor | (0 0 and (Gl
1 i i 1
| | |
|

For Q =0.6 and M = -40.2124, we obtain:

2[((C/(((0.6*1 /(((-((4p1/0.2) (0.6"2-1))))))))))))) - Pi]-golden ratio”2

Input:

1
2 - —Jpz
Y
14 IEIE.I-E'“'D'E‘E_I'I
# iz the golden ratio
Result:

125.1400672572350301826095774190008125062979130614485405241 ...

125.140067257... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T=0
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Alternative representations:

1
0.6

0.2

1
0.6

0.2

1
0.6

(4m062-1)

0.2

(4mfos2-1)

4m(os2-1)

i o —[2 ccs[;—r]]2+2 -+

— ¢ = —(-2cos(216°)° + 2

— ¢ = (-2 cos(216°)° + 2

1
0.6

4r{-14062)

-1B0=+

1
0.6

0.2

1
0.6

720 ¢ -1 40.62)
0.2

41(-1+062)

0.2

Series representations:

(—1)*
1+2k

1 2 2 -
2 _T —m|— —¢ + 16255?2‘
(4 mfo.62-1) k=0

0.2

Ek

(%)

1
Y
4m(0.62-1)
0.2

[ia]
_ g% =-81.3333 —4° +81.3333 L
k

=1

1 - & 2% (-6 +50k)
— — " = g +40.6667 Z‘ B—k]

4mfo.62-1) k=0
0.2

Integral representations:

1
2
| PR
Y ¢
(4mn62-1)

0.2

1
1+6°

dt

2 20
—¢° +81.3333 j
0
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11 " T—
2|——————— - —4.?2 :—¢2+152.56?[ "u'll—t2 dt
AR UL T ]
4miosa)

0.2

1 2 2
2|—————— - = - +81.3333[
___ 06 Jo
4mfnsd)

0.2

s sinit)
t

dt
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