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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 (values

of Pion mesons and other baryons and mesons) and Cosmology
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Summary

In this research thesis, we have analyzed further Ramanujan formulas and
described new mathematical connections with some sectors of Particle Physics
and Cosmology. We have described, as in previous papers, the possible and new
connections between different formulas of Ramanujan's mathematics and some
formulas concerning particle physics and cosmology. In the course of the
discussion we describe and highlight the connections between some
developments of Ramanujan equations and particles type solutions such as the
mass of the Higgs boson and the masses of proton (or neutron), and other
baryons and mesons. Principally solutions of Ramanujan equations, connected
with the masses of the T mesons (139.57 and 134.9766 MeV) have been described
and highlighted.

Further, we have described the connections between the mathematics of
Ramanujan and different equations concerning some areas of theoretical
physics and cosmology (see part "Replica Wormholes and the Entropy of
Hawking Radiation”). Is our opinion, that the possible connections between the
mathematical developments of some Rogers-Ramanujan continued fractions,
various mathematical Ramanujan’s expressions, the value of the dilaton and
that of ""the dilaton mass calculated as a type of Higgs boson that is equal about
to 125 GeV"', the Higgs boson mass itself and the masses of the 7t mesons (139.57
and 134.9766 MeV) are fundamental.

All the results of the most important connections are highlighted in blue
throughout the drafting of the paper
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For x = 0.24, we obtain:

1/0.2472-3/(1+0.2472)+5/(3+0.24"2)-7/(6+0.24"2)+9/(10+0.24"2)

Input:
1

3 5 7 9
+ - +
0.24° 1+0.24° 3+0.24° 6+0.24° 10+0.24°

Result:
15.89904193290744865691890961750664151215726023917181323420...

15.8990419329...

For x = 1/12 = 0.083, we obtain:
1/0.08372-3/(1+0.083"2)+5/(3+0.083/2)-7/(6+0.083"2)+9/(10+0.083"2)

Input:
1 3 5 7 9

- + - +

0.083° 1+0.083° 3+0.083% 6+0.083° 10+0.083°




Result:
143.5763746020481662180096635360300782826003184852433460604

143.576374602948...

1/0.08372-3/(1+0.083"2)+5/(3+0.0832)-7/(6+0.083"2)+9/(10+0.083"2)-4
Where 4 1s a Lucas number and the dimensions of a D4-brane

Input:
1

3 5 7 9
- + = +
0.083° 1+0.083° 3+0.083°% 6+0.083° 10+0.083°

Result:
139.5763746020481662180096635360300782826003184852433469694. ..

139.576374602948... result practically equal to the rest mass of Pion meson 139.57

1/2+ 1/(3+sqrt8)-1/(5+sqrt24)+1/(7+sqrt48) = C

Input:
1 1 1 1

+ - +
2 3448 5+V24 7+v48

Result:
1 1 1

+ + -
3+2v2 7+4¥3 g5.9. ¢

Ba |

Decimal approximation:
0.642349130544656924681405334968897159021330195317921598288...

0.64234913054...

Alternate forms:

é{ll—ct 2 —8+v3 +4\/E]

11
5 -2v2 -4y +2v6

:—;[ll—ﬁﬁﬂim]



Minimal polynomial:
16 x* - 352 x° + 344 x° + 5224 x — 3407

For x = 0.083, we obtain:

1/(2Pi*0.083) + (Pi*0.083)/6 - 0.64234913054

Input interpretation:
1

= 0.083
+ - 0.64234013054
2x=0.083 6

Result:
1.31864. ..

1.31864...

Alternative representations:
1 7 0.083

270083 6
~0.642349130540000 +

- 0.642349130540000 =
14.94 = 1
+
6 20.88 "

1 x0.083

+
2m0.083 6 ]
-0.642349130540000 - 5 0.083ilog(-1) +-

- 0.642349130540000 =

1
0.166 ¢ log(-1)

1 m0.083

+
27 0.083 6 i
-0.642349130540000 + 5 0.083 cos N(-1) +

- 0.642349130540000 =

0.166 cos (-1}

Series representations:



1 7 0.083
270.083 6

- 0.642349130540000 =

{= 1'||l|c "k
G.DSSBBBB[ 8.34863 + Iy, T ][ 3.26009 + X, b
e -1
k=0 142k
1 70.083
s ~ 0.642349130540000 =
2 7 0.083 6

0.0276667 |-17.6973 + £5° | j—:] ] [-?.52(:19 b {j—’;]]

-1+ Zk 1{2;;]

1 70.083
270.083° 6
0.0553333 (~8.34863 + ' tan ™!

- 0.642349130540000 =

P D [— 3.26009 + ¥, tan'l(

-1
tan [ ]
Z‘k ) Flizk

)
Fliok

Integral representations:

1 w0.083
- - 0.642349130540000 =
27 0.083 6

0. 02?555?[ 16.6973 + jD*”

[ 6.52019 + JD“

1 m0.083
- - 0.642349130540000 =
270,083 6

0.0276667 (~16.6973 + [ 22 at)(~6.52019 + [* =L 4t

[REE T
r

1 70.083
270.083 6

0.0553333 (~8.34863 + [V 1-t? at)(~3.26009+ [!V 1-¢* at

- 0.642349130540000 =

j;lwf 1-¢2 dt

(((((( 1/(2Pi*0.083) + (Pi*0.083)/6 - 0.64234913054)))"2+sqrt2)))*521/10"3

Where 521 is a Lucas number. Note that 521 = 496 + 25, where 496 is the dimension
of Lie’s Group Eg X Eg and 25 corresponding to the dimensions of a D-25 brane



Input interpretation:

1 m-0.083 521
[( + —0.64234013054 | ++ 2 ] e
27-0.083 5] 10°

Result:
1.642724660893565725016220256844860850141606394336521851856. ..

2
1.64272466...% {(2) == = 1.644934 ...

Series representations:

(52— + 2282 _0.642349130540000)" +v2 521
270,083 & =

102
18.007 4.0321

I
i—l]kl:—%]kiz—zD ]kzak

0.301804 + ~0.00925903 r + 0.0000996991 1° +

521vVz Ip,

k!

e g -0 N e
lal ot i elR and -

1000

(=2 + 2282 _0.642349130540000) +v2 521
270083 & =

10°
18.907 4.0321

h

0.301804 + ~0.00925903 7 + 0.0000996991 »° +

-1F @-xf k(-2

k!

521 explix [ %ﬁ"““ i g
1000

Tol R and 2 U

(2= + 22282 _0.642349130540000)" +v2 521
2m0083 & =

|:|3
18.907 4.0321

i

0.301804 + ~0.00925903 r + 0.0000996991 =~ +

L &
51l L2 |argi2-zp )2 ml) zl,-'E {1+argi2-zg W2 m)) g0 -1 “q ]k 2-2 ) =
20 ? k=0 k!

1000

1/10727*((((((((( 1/(2Pi*0.083) + (Pi*0.083)/6 -
0.64234913054)))"2+sqrt2)))*521/10°3 + 29/1073)))

Input interpretation:
1 m 1 7+ 0.083

1027 270087 6

521 29
- 0.54234913054]2 + 2] Skl —]
107 108



Where 521 and 29 are Lucas numbers. Note that 521 =496 + 25, where 496 is the
dimension of Lie’s Group Eg X Eg and 25 corresponding to the dimensions of a D-25
brane

Result:
1.67172... x 107%7

1.67172...%107" kg
result practically equal to the value of the formula:

My, =2 X 2mp = 1.6714213 x 107%* gm

that is the holographic proton mass (N. Haramein)

Series representations:

T0. I
'{++w-u.64234913054mm] +¥2 521

Uogopsz® & P
10° 10°
lDE? -
.5 1.8907x107%% 4.0321x107%7 e
3.30804x 10" + = - -9.25903 %10 7 +
I

o (1F(-2) @-20) z5*
9.96991x 10722 52 +5.21x 1072 4/ 7 ) [ 2k

k=0 Kl
for not ((zgeR and -
'{m+%-0.642349130540000]2»,1:?]521 20
10° " 10?
lDz? o
g 1.8907x107%% 4.0321x107%7 e

3.30804 107" + I = -9.25903x 107" m+

T

argi? -
9.96991x107* #* +5.21x 107" exp[m {MH

k kookf L 2
— @ (=19 (2 -x) _1
X Z - ) [ z}k r': X I 3l i X ]
k!
k=0

vl —
'{++M-u.64234913054nmn]“ +¥2 521

270083 & 29

3 oy
L 107 _ 3.30804x107%% 4+
lDZ?

1.8907x 10726  4.0321x10727
e m

L —k
5911 1/2 |argi2-zg 2 m] U2z )iz m) oy -1 {-2 ]k 2-7 F =5
%0 ':' =0 k!

1000000000000 000000000000000 000

~9.25903 %107 7 +9.96991 x 10732 7% +

9



1072 (((1/(2P1*0.083) + (P1*0.083)/6 - 0.64234913054)))+Pi
Where 10 is the number of dimensions in superstring theory
Input interpretation:

2[ 1 - 0.083
27-0.083 6

- 0.642349 13D54] +a

Result:
135.005...

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

Alternative representations:
5 ( 1 7 0.083

270083 6
180° + 102 [-D.54234913D540DDD i

_0.642349 13054[:1[:"::'(3] o
14.94° 1 }
6  20.88°

; [ 1 x0.083
2:0.083 6 :
_ilog(-1) + 107 [-0.54234913u54n:mm - 0.083log(-1)+ -

-0.642349 lBDS-’-l-DDDD] +m =

0.166 i log(- l}]

2[ 1 x0.083
270.083 6

1
cos™!(-1) + 107 [—D.54234913D54mm + 2 0.083cos™ -1+

- 0.642349 l3D54DDDD] +r=

0.166 ccs'l[—l}]

Integral representations:
i ( 1 7 0.083

2r0.083 6
4.?555?[53.1898 ~13.4759 [

[ 1 dt

3
1+

- D.54234913054DDDD] +r =

o 23
1;2 dt +(f; ?lzdtj }

. ( 1 x0.083

270.083 6 | |
4.76667 (63.1898 - 13.4759 [ 0L gt + ([0 4¢]f)

JD‘”S";—” dt

_0.642349 13D54DD|:H:I] s

10



2[ 1 x0.083
270.083 6

9.53333 [15.?9?5 ~6.73793 [V 1% dt + [J;uf 1-2 .f:t]z]
v 1-¢ at

- 0.642349 13D54DDDD] +m =

For x = 2, from the following expression, considering the symbol &, we obtain:
1/27°2-3/(14272)+5/(3+272)-7/(6+2"2)+9/(10+2"2)+...

Input interpretation:
1 3 5 7 9

= + o + +
22 1%2% 3+22 B+22 10427

Infinite sum:
I N1

2

n=1

V3l n
: = 2 rsech
= n-lin+4

sechix) is the hyperbolic secant function

Decimal approximation:
0.001999617057621813260053366854580340306777114236479440058...

0.0019996170576...

Convergence tests:

By the alternating series test, the series converges.

Partial sum formula:
s SR l}l-uz i—1+2m 1 —
3y i =2[[—1f’”1~|:[-1, 1,m+5[-1-nj31]+1}+

= 3+ 51 (-1+mn

2 1I5[— 1,1, m+ % [—1 +1 wfﬁ] + l}+
qs[-l, 1,1+ % [—1+z¢'ﬁ”+ilﬁ(—1, 14 % [-1-;@?”}

dx, 5, a1 is the Lerch transcendent

Partial sums:
0.4,
0.3

0.2} f\
N AN
V&

I 2
0.1 | Lo
0.2} K

0.3}

11



V(((1H27°2/1)(142°2/3)(14272/6)(14272/10)*...)))

Input interpretation:
1

121+ 5)Z) (14 5

Result:
9

175 [T 2

V(142727 1)(142°2/3)(1422°2/6)(1427°2/10)%...))) = 1/2/2-3/(14+2/2)+5/(3+272)-
7/(6+2°2)+9/(10+22)-...

Input interpretation:
1 3 5 7 9

—— e + o ¥
AL B) 1 B)(1+ )] B 142 327 622 1042

Result:
9

175 Tl !

V31
=2nr sech[ = ]

Input:
2 sech[% [M"E ;r”

sechix) is the hyperbolic secant function

Exact result:
V3l n
2 rsech ]

Decimal approximation:
0.001999617057621813260053366854580340306777114236479440058...

0.0019996170576...

Alternate forms:

12



iy
W31

l:r]
2

45 cnsh{ v 5:21 "]

2
cush[

1 +cosh(v 31 x|

4

AV )2 LT )2

coshix) is the hyperbolic cosine function

Alternative representations:

V3l o 2
2frsech[ ]: —
cnsh[”"i]
2

T

v 31
E,Trsech[

1
]:2}TCSC(}2—T+5!H"J 31}

V3l 2
2xsech - —
2 CDS[lz}T‘u"31}

2

Series representations:

fﬁn] LB | R )

=2
k%; B +k +k

2 ;rsech[

"III'H}T \\I'l k _1+2k C 1
E,Trsech[ = ]:—4fr&‘1[—l}q for g

{V3Ta)f2 <=, 1k VITka
=4 }TL[—].} ¢

2 ;rsech[
k=0

V31 fr]

Integral representation:

V3l x “oa V31
2 rsech 5 - 4J dt

o 1+t2

13



(1/4)*1/(((2 m sech((sqrt(31) m)/2))))+11+3+1/golden ratio

Where 11 and 3 are Lucas numbers

Input:
1

1 1
- — +11+3+-
4 Ensech[% (V31 n)) 4

sechixi is the hyperbolic secant function

# iz the golden ratio

Exact result:

p(¥3La
E+l4+CDS[ ]

i B

coshix) is the hyperbolic cosine function

Decimal approximation:
139.6419724709162115699630652093636492431933614860570506324...

139.64197247.... result practically equal to the rest mass of Pion meson 139.57

Alternate forms:
cnsh[ et ’T]

1 —

5[2?+w}'5]+

Alternative representations:
1 1 1 1

= +11+3+- =14+ -+
[2nsech[%]}4 @ a

4{2m)

ay 31
cosh = ]

14



1 1

1
P1leds-=lde— 5 —
IETE i 4{2 m)

¥3lnm fir] — Nl
[EFSECh[ 2 ]}4 cnsl{éa’:r *u"i:l
1 1 1
== +11+3+-=14+-+ . :
T
[E;rsech["a;”]]it ¢ ¢ 4{2ncsc{5+5m‘u’31”
Series representations:
" {Tllknzk
1 E.’cc:III (2k)r
— +11+3+-=14+-+
[E;rsech[”;"]]tt ¢ ¢ 8
o [ (-evET )2
1 " Lo {142 k)
— +11+3+-=14+-+
[E;rsech[”;"]]ﬁt ¢ ¢ 8
1 1 Eﬁd;.fzk&}Tzk["'ﬁl }T}[E—ﬁk}
sy +11+3+-=14+—- +
[2;rsech["' 21"]]4 ¢ ¢ 8
Integral representations:
1 1 1 1 p¥ELa
———+1143+- =14+-+ — [ 2 sinhiat
[EIrsech["lzl"]]f-t a ¢ Bx 2
1 1 V31 m 1
— +11+3+- =14+ +— + g sinh[—w,.'Sl ;rt].:{t
[E;rsech[”;”]]tt # 1+v5 B8r 1 4 2
1
= +11+3+ - =
[Efrsnflz:h[1'e 21 "]]4 @
2 ; i f'l:g 152 Ji1Gs)+s
14 + - : J —ds fory>0
1445  167%2 Jiwwn Vs

15



((1/2°2-3/(142°2)+5/(3+272)-T/(6+2°2)+9/(10+272)+.. ))(((2 7 sech((sqrt(31)
T)/2))))

Input interpretation:
1

3 5 T a
= - + - +
22 1422 3422 B2? 1042t
2x mech{zl (V31 II'}]
s=chix) is the hyperbolic secant function
Result:
1

1 result that can be interpreted as the photon spin

We have that:

For x =1/12 = 0.083, we obtain:
1-Pi/2+1/(6(3+sqrt8)"2)-1/(10(5+sqrt24)"2)+1/(14(7+sqrt48)"2)

Input:
1-—

1 1 1
6(3+V8) ) 10(5+ V24 ) : 14(7 +V 48 |

I
-+
2

Result:

1+

1 1 m
6(3+2v2) ¥ 14(7+4V3]F lﬂ[5+2,.,'g]2 2

Decimal approximation:
-0.56654243434547778078801159476600237831534074246486040743...

-0.566542434.....

Property:
1 1 1 T,
— — s atranscendental number

1+

6(3+2V2) : 14(7+4V3 ) ) 10(5+2V6 )

16



Alternate forms:
1
L5 [1231-42(31)’_-8413 3 +42046 - ms,-rr]

210

1231 i

S il AR LI -

210 V2 2

1 \/— T
= |1231-840+v3 +84042-43 |-
210 N ‘J 2

Series representations:
1 1 1

6(3+VE)? 10(5+V24) 14(7+Va8]
1

T
1--+
2

+ —

14,2
5[3+ﬁ£fﬂ?*[2]]
k
1 1

+
l —
10[5+~.*23 zk‘”ﬂza-k[z ]]Z 14[?+~.*4? Lfﬂjw-k[
k

1 1 1
6(3+V8) i 10(5+ V24 ) +14[?+v’ﬁ}2
1

+ —

SR

)

ok =

m
1--+
2

1 -

Ba1 A

o . ]

1 1

a0 _21_3]k|:'1;]k .l -ﬁ:[kl:—%]k
155+@Lm—k 2 147”@2@:—;; 2

17



1 1 1
2 " —
6(3+v8)Y 10(5+v24) 14(7+V48)
T 1
2 .'_1'|k|:_%'| .'s_zD'lkzak B
i 5 i __.k' g
5 [3 + % Zp Lk:ﬂ Kt
1

1K (-3 ) 2420 55 2
k!

+

10 [5 + Vg Z:ﬂ:
1

f.—1_1"|:—%]k<4s-z.;.m‘“z.:,"‘
k!

14[?+EZL]

-1/(((1-Pi/2+1/(6(3+sqrt8)"2)-
1/(10(5+sqrt24)"2)+1/(14(7+sqrt48)"2))))*76+1/golden ratio

Where 76 is a Lucas number

Input:
76
1_m 1 _ 1 A 1 T
=12 (v 22 12 s 12
2 6|3E | 10(549/24 [ 14|74V 48 |

B | =

# iz the golden ratio

Result:
1 76

% 1 1 1

m
=z T —] R 3 e
6|:3+2u'2:| 14| 7+4 u'3:| 11:155+2u'6] 2

Decimal approximation:
134.7650905773745897871094135928998181319929018953260271255...

134.765090577.... result practically equal to the rest mass of Pion meson 134.976

Property:
1 76

- - - ; - 15 a transcendental number

"
x = =] T R
634242 1474443 1wfs«2vef 2

18



Alternate forms:
{33151—42[)\'!_—840 3 —1231+/5 +4206 +
420+/10 +840 /15 —420+/30 - 1057+ 105 5;r]ff
[2[—1231+420 2 +840 43 420V 6 +1|:|5;T]]
76
Bl _2y7 -4v3 12

210
76
+

1
# 1B 9VT +4VE -2v6 41

| =

Series representations:

76(-1) 1
+ — =
1-I 4 L o L4 L. 4
2 63vER  w0(swzF P 1a(mvEE
1 76
¢ 1-Ts 1 12 1 12 1 12
. 7 38k | g 23 ¥'® 2373 14 [70v37 Yo _a7%|5 ||
Bl34+4T Ekﬂ? fc 10 |54+4/23 Zki‘ fc 4 Zki‘ E
76 (-1 1
1_* 1 1 1 +;:
2 glawEP  10(54ZE P 1a(7evaE
1
—-?5},” o -
] R ra—
Lk:ﬂ k!
1 1

sovzm yo, B k| fy,vag g Garl Gl
il o

19



76(-1) 1
+ — =
L 1 i 1 1
! 2 +6{3+ﬁ}|2 10{5+1."ﬁ]|2 +14{?+\'ﬁ}2 $
1 b 1
;_?ﬁ/ 1_5+ {-15"{—1‘—]k{s-zuakzu‘k )
o[svar i, Lkl
1
+
B 1 —
10 [5 e A 2L2f4ﬂﬁzu ]’
1
kL &
o, P

for not ((zoeR and —e < zg = 0))

Page 171

For x =2, we obtain:
Pi/(4sqrt3) * (((sinh(2Pi*sqrt3)-sqrt3*sin(2P1)))) / (((cosh(2Pi*sqrt3)-cos(2P1))))

Input:
x  sinh(2x¥3)-V3 sin@2m

b
443 cosh(2 nﬁ}—cns{E )

sinhix) is the hyperbolic sine function

cosh(x) is the hyperbolic cosine function

Exact result:

20



xsinh(2V3 x)
4+/3 (cosh(2v3 #)-1)

Decimal approximation:
0.453466871624258724623634815745739322304887984526058956146...

0.4534668716242587....

Alternate forms:
m CDth[ﬁ .FI'}

43

{fzu'B:r_f—E\u'E n]}r

cothix) is the hyperbolic cotangent function

Alternative representations:

I: =2im -Ef”]u"_
Y =5 — +E X ]
F[é[_f—‘?n\f? +f2m'3]_ / ]

2i

(sinh(27 V3 ) -V3 sin@m)x
e 5 oo} ] Ccoshi-2im+ 2 (2% +¢27¥3))(4¥3)

sinh(27V3)-VT sin@mpr 7[5 (-e #2T )reos[ ) V3
[cnsh[Enﬁ}—cns[En}}[‘tﬁ} B [1 [_{,—an 1L _1[ -2xV3 _ 27V3 ]] (4 V3|
2 ! 2 ]

~2im  2imYgy
1 . V3 I:—: + ] 3
= _[_szz _H,ET”)_ .
2 2§

(sinh(2x V3 }-V3 sin@2m)x ~
[cnsh[E;rw.f 3 }— cos(2 ) [4\4'"_} - [cus[—Ez‘n ﬁ}+ 51 [_f—z;n _fz‘-n}}Hﬁ}

Series representations:

" ﬂ%{—fﬂ YENLi

[smh[E;r -3 sin(2 m))ar T 2k=0 [2k)r
[cash[E;r\."'__—cas[E;r}_ (443 4\,-'—[ 1+>_‘ 12K "‘k]
k=0 (2K

21



- a1/24k (5 142k
(sinh(27 V3 ) - V3 sin@m)r k=0 (142k)!

[cnsh[E;r\.fB }—cas[E;r}_ [4\."'__ 43 [_1+ZN lzk".EkJ
k=0 (zk)!

g 31/2 (142K 15 142k
(sinh(27 V3 ) -V3 sin@2m)x el {142k)!

[cnsh[Enu’B}—cns[Em_ [4'..-"__ avi e (-i242 y7 4] #2K
' Lik=0 {142k)!

Integral representations:
(sinh(27 V3 ) - V3 sin@m)x n [cosh(2 V3 nt)dt
(cosh(27V3 |- cosi2m) (4V3)  4V3 ['sinh(2 V3 rt)dt

(sinh{2x V3 )- V3 sin@2m)r g j;lcash[z V3 nt)dt

(cosh(27V3 ) -cos(2Zm)(4V3) 2[ 1+ Ju V3 rgnhtrdt
" [3n2)fs4s
ioady € N d
(sinh(27v3)-V3 sin@m)r \/ J—d ca+y ’ I'
s 0] Ll
(cosh(27v3 }— cos(2 m) (4 \."'__ 16 [ 'sinh(2 V3 nt)dt

Multiple-argument formulas:
(sinh(2rV3)-V3 sin2m)r  rcoth(V3 x)

(cosh(27V3 ) -cos@m)(4V3)  4V3

(sinh(27 V3)-V3 sin@m)x  xcosh(V3 x]sinh(V3 x
(cosh(27 V3 ) -cos@m)(4V3} 2v3 (-2+2cosh?(V3 x))

B o am : 2m
(sinh(27 V3 ) - V3 sin@m)x ) mesch?(V3 ) [3 5111h[F] +4 smhg[—_g]]
(cosh(27V3 |- cos2m)(4V3 )

<

(((exp(((P1/(4sqrt3) * (((sinh(2Pi*sqrt3)-sqrt3*sin(2P1)))) / (((cosh(2Pi*sqrt3)-
cos(2P1))))))))))*16-29+1/golden ratio
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Where 29 is a Lucas number and 16 is the difference between 26 and 10, where in

bosonic string theory, spacetime is 26-dimensional, while in superstring theory it is
10-dimensional

sl sinh(2x V3 )-V3 sin2m i
EXp = — — 284 =
43 cosh(Zxv 3 )-cos(i2Zm ¢

ainhix) is the hyperbolic sine function
coshix) is the hyperbolic cosine function

# iz the golden ratio

Exact result:
47sinh{242 1|

1. 99 4 o V7 losh(2 V3 n)1]
L

Decimal approximation:
1387.446243586492327751485699773040770815595398403027547115...

1387.4462435.... result practically equal to the rest mass of Sigma baryon 1387.2

Alternate forms:

1 (4 CERIE]
gl o) I|:ulﬂf Tu:u:uthlu 3 'r]] v 3
i

4:rs.i11hl:2 V3 :r'|

1 V3 [cosh{2 v3 m)1)
- (V5 -59)+e™ =
3 |

4[1+:'E V3 "T].IT

w?[.-”gﬂ-ll

-29¢ +¢ @+ 1

¢

cothix) is the hyperbolic cotangent function

Alternative representations:
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=

[ (sinh(2xV3)-V3 sin@m)nr ] 1
€x S
[cnsh[E;r\.'"_}—cos[E m)(4v3) ¢

“2im G 2imhy Ty

1 _ = — |:—P +E '|

n_[_fz:ru'E_'_fZ:ru'E]_ .
2 2i

&

29+ - 3
-29 + — +exp - -
’ [—CDSh[—EMr}+El[f'2“'13 +¢=2""'13]][4ﬁ}

[ (sinh(2x V3 ) -V3 sin@m)r ] 55 1
£ - o
(cosh|2 ;r\."'—_ - cos(2m) (4 v"_} &

;r{l [—f"?"""—g +¢=2”""?] +cas{%} ﬁ]

2

1 6
—29+—+Exp1 i e
¢ [El[—f_zf"—f‘?”}+l[f_2”1"'3 +¢=2”1"'3]][4'~'3}

2

[ (sinh(27v3)-V3 sin@m)r ] 1
ex S -
[cnsh[Efr‘-."_]-—cns[E m}(4v3) ¢
fr[—l [—f'z” ERpEL ‘E] —cns{— 32—”} ﬁ]

!
[f-z:r Vi) + 27 1.-'?]] (4 ﬁ}

1 16
-29 + — +exp

¢ _1[_‘,—2:'n_f2f:r'|_+l
2 Fg

Series representationS'

15[ (sinh(2xV3)-V3 sin@2m)nx ] sy
e -29+ - =
[cnsh[E;r\.'"_}—cus[E;r}}[tl-v"_} ¢
e W 1 Lfc ) B R
4I"E?=UM 4JJTT;J=D¢M
-27-29V5 +exp ‘2::’ = +V5 exp tzf -
1+vV5
[ (sinh(2x V3 ) -3 sin@m)x ] 1
-29+ - =
[cnsh[Env’_}—cns[En}_[tw"__ ¢

al/24k o 142K al/24k g 142k

S ITeTTT 47 Eelo T aak)
-27-29+5 +exp ST +v5 exp klzk
V3 [-14pe 12T V3 [-147e 12
“k=0 2k “k=0 2 k!
1++5

24



(sinh(2x V3 )-V3 sin@2m)nx 1 1
eXp — — [-29 + - =
(cosh(2xv 3 )-cos(2m)) (4 3} ¢ 1+4/5
1/2+k 1+2 &
4 Zfﬂj L ':2”.1
{142k}
_27-294/5 +exp bk .
J - |:EI—:I:—J+4 u—z]njl*“k
. Ll zk-':' (142 k]!
w3112k 5 142k
4}1-2',‘:':' (142 k)
Y5 exp 1 P
v [c1aipe 20 =44 V3 n|
k=0 (142 &)
Multiple-argument formulas:
1:5[ (sinh(2 7 V3 | - V3 sin(2 m) ] i 1 e f.:hmﬂ.,,: "'?”]].-":‘E . 1
[cosh[Enx" 3 ) - cos(2m) [4\." 3) @ &
sinh(27¥3}-V3 sin@2m)nx 1
ox 1:5[[ [ i '_]—29+ _
(cosh(2xv 3 )-cos(2m|(4V3) @
Encschz[v'B n][B smh[ ]+45111h3[2:]] 1
-29 + exp Ll
V3 i

1.5[ (sinh(2x V3 )-V3 sin@m)x ]
EX p— S Ei
(cosh(2xv 3 )-cosi2m)(4v3)

+
o

8 7 cosh(V'3 x)sinh(V3 ;r]] 1
o
&

—29+exp[ — —
V'3 (-2 +2 cosh®(V'3 )}

1/10(((exp(((P1/(4sqrt3) * (((sinh(2Pi*sqrt3)-sqrt3*sin(2P1)))) / (((cosh(2Pi*sqrt3)-
cos(2P1))))))))))"16-2

Where 10 is the number of dimensions in superstring theory. In bosonic string theory,
spacetime is 26-dimensional, while in superstring theory it is 10-dimensional, and
in M-theory it is 11-dimensional. Note that 26 — 10 = 16
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Input:

1 sl T sinh(2x V3 )- V3 sin@2m .
o4 — =
10 43 cosh(27v3)-cos(2m)

Exact result:
4rsinh|2V3 7]

1 V3 (eosh{243 7))

10

2

Decimal approximation:

sinhix) is the hyperbolic sine function

cosh(x) is the hyperbolic cosine function

139.5828200597742432903281112938675132697875080223221784253...

139.5828209.... result practically equal to the rest mass of Pion meson 139.57

Alternate forms:
i f|:4 m cnthl: ] .lTl”".l"E

-2

10

( 4nsinh|243 1|
L fu'El:c\:\shllEu'E 71 _20
10

( 4!1-”'2\"'?"]11
1 Ny [.3 u'?n_ll
— |e -20
10

Alternative representations:
1 15[ x(sinh(2xV3) -3 sin@2 m) ] ;
10 (4 V3 )(cosh({2x ¥/3 ) - cos(2 m))

1 -2nv3
[_Ezwz Fl

,T[E
1 16

) E ExXp [—ccsh[—zlﬂ'}‘f 1 [f_z,-r ] +P2Irv'? ]] (4 ﬁ]
: .

2m v?] ':_"_EIHH'EIH]J_B ]
F —_

23

26

cothix) is the hyperbolic cotangent function



g 16[ x(sinh(2xV3)-v3 sin2 m) ] ;
(4 v'3)(cosh({2 7 V3 '} - cos2m)

10
” fr[zl [_f—Z:ru"E +¢“2"JE]+CDS[%}E]

-2+ —exp
10 [_1[_{,-2;'”_{,24'11“1[f-2nu?+02nu?]][4ﬁ}
2 f 2 !

1 1.5[ x(sinh(2xV3)-v3 sin2 m) ] 5
R - o
10 (4 v'3)(cosh(2x V3| - cosi2 m)

;r[—l [—f'z’T” +¢=2”"'3]—ms[—51}‘u'3]
16 2 2

-2+ — exp
10 [_1[_f—Z;’n_fEIJT}_'_l[f—bﬂa‘?_}_fZ:ru’?]][q_ﬁ}
2 2 !

Series representations:
1 16[ r(sinh(27V3)-V3 sin2m) ]
ex ' '} -2=

10 (4 '3 )(cosh(2x V3 ) - cos(2m)
o 31/2H 5 142k
1 RERYE {142k}
5 -20 +exp T
o 13" g=
V3 (_1 +2¢k=ﬂ {2k} ]
1 16[ x(sinh(2xV3)-V3 sin2m) ]
— EX — 4 =
10 (4 ﬁ} (cosh(2Zx ﬁ} - cos(2 m))
v 3L/2H o 142k
1 4 Zia {142k)
— | =20 + exp
10

;?l:—\l'-l-‘t ‘u'?].rr]l-'-gk]

o |
V3 [_1”24&::0 {142 k)t

1 16[ ;r[sinh[Enﬁ}— v 3 sin(2 m) J
— exp o
10 (4v3)(cosh(2x V3 ) - cosi2m)
B Lol Yl 1 27 172 is)
j=0 s=-]

3
1 nz-s)
— |20 +exp 2~

10 S 12k 2K
_1+>—4k=|:| [Zk)!

Multiple-argument formulas:
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1 16[ x(sinh(27x¥3)-V3 sin@2m) 1 (ancoth{v3 n)}¥3
T €Xp -2=-2+—¢
10 (4 V3 )(cosh(2x V3 ) - cos(2 m) 10

10

1 1.5[ x(sinh(27V3)-V3 sin2m) 5
10 (4v3)({cosh(27 V3 | -cos@m))
1 [Encosh[ﬁ 7)sinh(V'3 x)

-2+ — exp| — : ——
10 V3 (-2 +2cosh?(V3 )
1 15[ x(sinh(2xV'3)-V3 sin@2m) ;

(4 ﬁ} (cosh(2x ﬁ] - cos(2 m)
1 [ 4urcsch2[v"§ ) I-LLD Sinh[[v‘? L }T}

-2+ —ex =
LTl 3

Or:

1(18242/2428/1°2)F 1 /(20242724274 /272 )+ 1 /(37 2+2/24274 /372 ).

Input interpretation:
1 1 1

+ + e

A
4 4

12+22+4 22,2244 32,2240
1 2% b

Infinite sum:
i 1 xsinh(2 V3 n) V'3 xsinh(2V3 x)
Sn?+18.4 163 (1-cosh(2V3 x]) 16(1-cosh(2V3 x))

cosh(x) is the hyperbolic cosine function

sinhix) is the hyperbolic sine function

Decimal approximation:
0.453466871624258724623634815745739322304887984526058956146...

0.4534668716242587.....
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Convergence tests:

The ratio test is inconclusive.
The root test is inconclusive.

By the comparison test, the series converges.

Partial sum formula:
m
1

Z T

e 0 DU

(iem* V3 m* (=13 )+ T m o(m+V3 )~V m (i3
V3 m* =iy 3 ) +8im’ -23 m* O (m-iy3)+
2v'3 m* gO(m+iy3)-2v3 m* yO(iy3) +24/3 m* 443 )+
10im?* -7y 3 m® yO(m-iy[3)+7/3 m* ¢ (m+iy3)-
7V 3 m? gO(iy 3 )+ 743 m? 4@~y 3 )+ 21im -
6 3m¢r‘°’[m—:ﬁ]+5 Bmw":"mﬂﬁ]—ﬁ 3 mw‘n’[:ﬁh
643 m ‘”’[-zﬁ]-mﬁw‘”’[m-zﬁ]+12ﬁ¢‘”’[m+zﬁ]-
1243 (i3] +12¢3 w‘”-‘[—zﬁ]]];f[lz (m? + 3)(m® + 2 m +4))

™) is the n' derivative of the digamma function

Partial sums:
0,30

0.25
0.20
0.15
0.10
0.054

Alternate forms:
reoth(V3 7

443

msinh(2V3 ) V3 rsinh(2V3 1)
16V3 (1-cosh(2v3 n}) 16(1-cosh{2V3 x))

[f—u‘?n +fu‘?n]ﬂ_
V3 [ﬁ +—1}[ﬁ +1}[f"l?" —f""l?"]

29



cothix) is the hyperbolic cotangent function

Series representations:

o 3124 142k
rsinh(2V3 ) V3 nsinh(2V3 x) TS0 T Lok
k -2k
16V3 (1-cosh(2V3 1)) 16(1-cosh(2 V3 )) 4,;—[ B izk ]
xsinh(2V3 ) V3 rsinh(2V3 )
16v3 (1-cosh(2V3 7)) 16(1-cosh(2V3 x))
w 3L g nle2k
=0 ezk)
o (blriva Va2
4V3 |1+ k=0 : {142k
5i2 v pag . A 250
xsinh(2V3 ) V3 rsinh(2V3 ) L r3-s)
16V3 (1-cosh(2V3 x)) 16(1-cosh(2 V3 xJ) [ 0 i) u;:k]
nsinh(2V3 x) V3 rsinh(2V3m)

163 (1-cosh(2v3 x)) 16(1-cosh(2v3 a))

o 3L/24 2142k
=0 12k

4v’_[1+v’_z Res.—_; ”"':{1'2;””
2

For n =2, we obtain:
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1/(12%272) + 1/2%(1/(17°2+3%272)+ 1 /(2°2+3%2°2)+ 1 /(3/2+3%2/2)+...)

Input interpretation:
1

1[ 1 1 1 ]
3 S + + +
12x22 2\12,.3x2?7 2?2 43x2% 32 4+3x2?

Result:

=+ (243 rcot(24/3 4 1)

cothix) is the hyperbolic cotangent function

Alternate forms:
xcoth(2V3 x)
83

rsinh(4V3 )
8v3 (1-cosh(4 R

rtanh(V3 ) xcoth(V3 n
+

1643 163

1/48 + 1/48 (-1 + 2 sqrt(3) & coth(2 sqrt(3) 7))

Input:

-’-T]é + I]-E {—l+21f?nc0th[21f?n]]

cothix) is the hyperbolic cotangent function

Decimal approximation:
0.226724920689178751345059994437316352094407237779531520754...

0.22672492...

Alternate forms:
T CDth[E V3 }'I'}

83

rsinh(4V3 )
8v3 (1-cosh(4 R
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rtanh(v 3

1643

xcoth(V3 n)
+

1643

Alternative representations:

%+%[—l+2¢?nccth[2\qn]1= l
E+E[—l+2ﬁ?}rcnth[2£nn= i_'_ 1

48

Series representations:

i +I18[—l+2\f?frccth[21f'?n]]: LS +£T18[—l+2}T[l+

—l—EUTCDt[—EuT \Jq] \.'I?]

5l

—l+21nc0t[21rﬁ]ﬂf‘?]

48 E{

11 _ s oam g
E+%[—l+2‘u‘|3ncmh[2m"3;T]]zq-_s_rikzllz-rkz

=1
: l (4 [t 1 ot 1
%+%[-1+243;rcmh[zwfan]]zd_rnklm

a —4\-"_3-:1+k:|:r
4—;+4—g[—l+2ﬁ3nccth[2wj3n]]=8:E+frzk=n;f?

Integral representation:
1 1

— 4+ — [—l+2'q'|?frccth[2 *q'llgfr]] = -

48 48

T 243
— LT csch®(t) dt
8V3 VX

(((exp(((1/48 + 1/48 (-1 + 2 sqrt(3) 7 coth(2 sqrt(3) 1))))))))*32-29+1/golden ratio

Where 29 is a Lucas number

Input:
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expgz[ﬂr—la + ‘% {—1+2 3 ;rcc:th[ﬂ \E:rm—ﬁ'éh i

Exact result:

1 29 - 213+213(2V3 ncoth{2V3 a1
L

Decimal approximation:

cothix) is the hyperbolic cotangent function

# iz the golden ratio

1387.060505701553800257401110080380602406376704143735732815...

1387.0605057.... result practically equal to the rest mass of Sigma baryon 1387.2

Alternate forms: |
f_; [,‘E 59 [4mcoth(23 2] vE

2 |:4 T cn:\t'hl:.? Va3 J'r'|'|l."l1.n'?
t+ & el

-29 + —
1+4/5

4 msinh|44/3 x|

1 i3 —00E '_.-T
;—29+{' V'3 | 1-cosh| 4 V3 |

Alternative representations:

L [—1+2\,‘q}rc0th[2\'qfr]n—29+

expgz(— +—
1 1

48 48
1
—29+—+exp32(—+—
¢ 48 48

E:!{pgz(i + L
48 48

(123 rcoth(2 3 x))-29+ = =
o))

-29+ —+exp™| —+— |-1+2m|l +
) 48 48 _14+e27YE

33

cosh(x) is the hyperbolic cosine function

sinhix) is the hyperbolic sine function



E}\[pﬂ(i - l [—1+2 3 frCDth[Z w;"?n]]]—29+ E =

48 48 i
2nv3 anva e
| 5L 1 Eﬂ'[f +¢ }‘u‘l
-29+ —+exp™| =+ — -1+ - 4
¢ 48 48 _P—.'Z:ru'? +F2:r~u'3
Series representations:
2] — Sy ~ 1
EXP [48+48[ 1+2\'qrrcnth[21,"3 ;r]]J 29+¢_
— I i I.I. E
2729 V5 +(1+V5 )18 T 1/(124%)
1+V5
2] ~ S ~ 1
EXp [48+48[ 1+2\'qrrcnth[211."3 ;r]]] 29+¢_
2 2 2 hacss 1 1
-29 +exp| - + - |-1+12x ST R ) | P
[3 3[ k%ﬂ[lhf]f]] é

exp32[4—13 + % [—1+2\'qncnth[2 ﬁ?n]]]—29+ i -

29 W5 B EyL 1/{12 m+k2 m)
i 3 te =~pa

Integral representation:
= T 3 ) L
EXp (48+48 [—1+2 3;rcnth[2\,."3 n]]]—29+¢

2 2 2¥3;
_29+Exp[§ + 3 [—l—ﬂﬁn\ﬁ.ﬂ TCSChZ[ﬂdt]]+
2

1
&

1/10((((((exp(((1/48 + 1/48 (-1 + 2 sqrt(3) m coth(2 sqrt(3) m))))))))"32-29+1/golden
ratio)))+1/golden ratio

Where 10 is the numbers of dimensions in superstring theory and 29 is a Lucas
number

Input:
D il e i 3 a))-20-1). 2
10 [Exp [48+48[ 1+2+ 3 ncnth{E‘q"E ;rm 29+¢ +¢

cothix) is the hyperbolic cotangent function
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# iz the golden ratio

Exact result:

1 1 [E _294 2/3+203(2V3 mcoth{2V3 n]—l]]
&

Decimal approximation:
139.3240845589052838739536978424046073583579795941793361436...

139.32408455.... result practically equal to the rest mass of Pion meson 139.57

Alternate forms:

11 29 1 |:4 m c-:-th|:2 V3 :r'|'|\.-"_3
T, g BEE
106 10 10

1 i oo ER: ."I‘u"_
o [-59 AR g R a0 ]
20

29 11 1 |:4:rcc|t'|1|:2 V] :rl|l||.'ll‘u"_3
e

10 5(1+v5) 10

Expanded form:

11 29 1 2/342/3(2v3 rcoth{2v3F n)-1)
il - Wi -
10g¢ 10 10

Alternative representations:

= [vaxpgz[i i[—1+21,"?;rcath[2\'qn]]]—29+i}+

1
s i =
10 48 48 @

£+ i (_29+ } +Exp32[i+ i [—I—ZLNCDI[—EIH\'{E]\G]H
& @

1 48 48

i & sppls — — 1y 1
E[EXP (4—8+4—8[—1+2'\1|'I3?r(30th[2 35‘T]]]—29+;J+;:

1 1 1 1 2

N R TS YO A Sy

1
¢ 10 48 48 _14+7Y32

48 48

ol [Expzz[i il [—1+2w,."?;rc0th[2m‘q ]H_Ei+ ﬂ+

1 12| 1 1
-+ —|-29+ - +exp| —+ — |-1+
¢ 10 & 48 48 _e=2m V3 | 2y

35



Series representations:

i[exp“(l ! —(- l+2m,"3;rcc:th[ 2y3 ]]J-29+$]+

10 48 48
_7_929 V5 +[1+v.§] 2/3+16 rf11.12+k~'
10{1++5)

— [Expgz(— +— [—l+2-\,"'g frcc:th[z 3 rrm—29+ ;]+

69 11 ! srpe  1fznek?a)
ki ) =00 1 )

l_:til [Expgz(ﬁ - % [—l+2-\,"'g ;rcc:th[E 3 rrm—29+ i]+

20 1 (2 2 2 11
oot atcrlh 4 ') Eonnitle SSeegl Bl S 1 W)
10 " 10 p[3+3[ e k_z‘ [1g+k2];r2]]+10¢

Integral representation:

i[exp”(l = [ 1+243,¢cmh[ 243 ]]}-29+5]+i=

10 48 48 2
20 1 5 . %
10 + T exp[— + = [ 1-2 \/_ {?T csch [t}dt]]+ m
Or:
1/(12%272) +

1/25(1/(17243%2/2)+ 1 /(272435272 )+ 1/(32+3%2/2)+1/(472+3%2/2)+1/(572+3%2/2)
FL/(67243%2/2)+1/(TA243%272))

Input:
1

l[ 1 1
+ = +
2

+
12 x 22 :f+3 P %2+3 22

1 1 ]
+ + + +
32 +3x22 47 4+3x2?2 524+3x22 6% +3x22 7?4327
Exact result:

231449
1408 368

Decimal approximation:
0.164338439953194051554707292412210444997330243231882576144. ..
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0.164338439953194...

1/(48) +
1/25(1/(64+12)+1/(81+12)+1/(100+12)+1/(121+12)+1/(144+12)+1/(169+12)+1/(196
F12)+1/(225+12)+1/(256+12)+1/(289+12)+1/(324+12)+1/(361+12)+1/(400+12)+1/(
441+12)+1/(496)+1/(541))

Input:
1 1[ 1 1 1 1 1

e ot + + + + +
13 2 54+llE Bl+%2 lGCH%E lEl+]iE l4-4+%2

+ + + + +
169+12 196+12 225+12 256+12 289+12
1 1 1 1 1 1

+ + + +—+—}
324+12 361+12 400+12 441+12 496 541

Exact result:
2950867038919 393320551

47519105324227 082625936

Decimal approximation:
0.062098421885837989402622956253925345596783182155262208075...

0.06209842...

0.164338439 + 1/(48) +
1/25(1/(64+12)+1/(81+12)+1/(100+12)+1/(121+12)+1/(144+12)+1/(169+12)+1/(196
F12)+1/(225+12)+1/(256+12)+1/(289+12)+1/(324+12)+1/(361+12)+1/(400+12)+1/(
441+12)+1/(496)+1/(541))

Input interpretation:

1
0.164338439 + — +
48
1 1 1 1 1 1 1
—[ + + + + + +
2164+ 121 Bl+12 i 100 +12 i 121 +12 ; 144 + 12 ; 169 + 12

+ + + + +
lgﬁf 12 2251+ 12 25'5l+ 12 2?9 + lEl 324 +12

+ + +—+—]
361+12 400+12 441+12 496 541

Result:
0.226436860885837980402622956253925345506783182155262208075...

0.22643686...
37



Page 174

175/(eN(2Pi)-1)+275/(eN(APi)-1)+345/(e(6Pi)-1)+45/(e(8Pi)-1)

Input:
1 5

Decimal approximation:
0.001984126912823947830626260402638807891820286043471033054....

0.001984126912...
Property:
1 32 243 1024
+ + + is a transcendental number
14627 14t 1457 14887

Alternate forms:

1 B4 486 2048
= {_1 + + * + cnth{:r}]
2 E4"—1 Eﬁ.n_l EEJT_l
177 177 272 Ble™ -2y Bl(2+¢&™) 512

+ T, -
e" -1 1+e™ 14627 2{1—e”+22”} 2{1+e" +£2"} 1+e*”

1300+ 1301 2™ + 1334 %™ + 278657 + 34 687 4 0107
" -1l +e”}{1 +e2”}{1 —e" +£2"}{1 +e" +¢=2"}{1 +£4"}

cothix) is the hyperbolic cotangent function

Alternative representations:
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+ —
grbin]  gtEag s Bmay oy
15 25 35 _45
& e 1+e70 2 5 enl U
15 25 35 45
‘?Zn_1+£4n_1+f|5;r_l +Fs:r_1 =
45 35 25 15

+ + +
-1 +f—8:’]u:-g1—1:1 = +f—6:']|:-g1—1:1 -1 +f—41']|:|g1—1:1 -1 +f—2:']|:|g'n:—lil

15 25 35 45
EZ.IT_1+£-4.IT_1+EI5,T_1+ES.IT_1=
17 77 3 43 _
P + P + P + T Iorg
exp Tz -1 expTiz)-1 exp”Miz)-1 exp iz)-1
Series representations:
17 27 37 4 1
+ + + = =
2 4 Gy 8 i
e"-1 £7T-1 LT-1 -1 _1+¢=SZ:°=|:|‘_”J(.-"':1+2H
32 243 1024
, +
iy OB Do -1 fl142k)

" + "
(4] £, f (i) i {
1.2 2o -1 ez 1402 Do g1 142k

15 25 35 45
£2.IT 1+f4.lT 1+E6T—1 +fEJT_1 =
1 32
Yo -1 f(1e2k) k 63 (-1 f(142k) »
w148 g .-'Il1+2 J _ w 131 " a1 ,."L1+2 ]
_1+{Zk=n E} st 1+{zk=ﬂ k!} i
243 1024

. + .
-1 +[Z:J=n ﬁ}24 Zfil'i—l;lk:."{l&k:l 1 _'_{Z:::ﬂ é}zz Zi‘;j-:—l;lk:."{lﬂk:l

17 2° 39 45
czn 1 +f4rr 1 £ EBT 1 +f8n 1 =
! 32
. + = +
SZ?a:l"l’k.-"I':“zH lﬁzk‘”dj1—1;lkll."{1+2k]
-1 1 _1 1
+[ @ ii.‘f] +[ i 'i—_l.‘f]
0 g ey
243 1024
; +
43 -1 f(1ezk) 527 _(-1ff(142k)
[ o (1K [ P gif]
oL k=0 k!

Integral representations:
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14 23 3? 43 1
- - + = -
.[“2’1—1 1[“411_1 f‘ﬁn—l fS’T—l _1+¢u45w1-'h:1"{2:“!r
32 243 1024
+
_1+fsgnﬁhﬁmr _1+fugmynq%m-+_1+fmgﬂyunﬁm
15 25 35 45
f2"—1+f4"—1+f6”—1 +f8’1—1 -
1 32 243 1024
R f4 B“-"sin-:n_-'r At 5 g fs _B‘-‘sinf.r],-'r df E P {“12 B"-"sinf.r],-'n!r 1 El& L“sintfi.-'f At
15 25 35 _45
f2"—1+r4”—1+¢=6"—l +03’T—1 -
1 32 243 1024
e e —— —
1 2 rl 2 rl 2 il 2
1158 V12 e 140 V1-e? +¢=24«|D1"|IH de g 32Nt e
1/504
Input:
1
504

Exact result:
1

504

| | |
1 -] i I
Irreducible

Decimal approximation:

0.001984126984126984126084126984126984126084126984126984126...

0.001984126984....

179/(eN(2Pi)-1)+279/(e(4Pi)-1)+379/(e (6Pi)-1)+429/(e(8Pi)-1)

Input:
19 29 39 4';'
{“2”—1+f4ﬂ—1+f61—l+{“8-r—1
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Decimal approximation:
0.003787833999809716424483550438828375181491636367211553105. ..

0.0037878339...
Property:
1 512 19683 262144
+ + + is a transcendental number

~1+&27 “l+e*™ _1+e" -1+
Alternate forms:

512 1 [ 30366 524288 ]

3 [, [ "t + cothim)

f4.lT_1 ) fIS_.T_-l l‘“S.IT_-_'L

36177 36177 65792 6561(e" -2) 6561(2+¢") 131072

+ "
-1 1+ 146287 2{1-€"+&") 2{l+€" +&*") 1+&*"

282340 + 282341 2™ + 282854 %7 £+ 20108 £57 £ 514687 4 107

e - 1)1 +¢="}[1+¢=2"}[1—¢=’T +¢=2”}[1 +&" +f2"}[1 +f4"}

cothix) is the hyperbolic cotangent function

Alternative representations:

19 29 3.0 49
EZ.IT_1+£4.IT_1+€6,T_1 {'S”—l_
1° 2° i 4°
g T ] gl080" B
19 29 3.0 49
T + T =
EZn_l {“4n—1 f‘lsn—l {“S”—l
4.0 39 29 19
z + 7 + z + ;
-1 +f—81]u:-g-:—1] -1 +f—61]u:-g-:—1] -1 +f—41]u:ug-:—1] -1 +f-21]u:ugu:—1:l
19 2';‘ 3';' _4_';'
+ =
lFZJT 1 .f"“T—l IST_l {“8”—1
1';‘ 2';' 3';' 4';'

am % e e &) % B G :
exp”(z)-1 expTTiz)-1 exp”Tiz)-1 exp (z)-1

Series representations:
i g7 37 4° 1

am 4 G 81 'Ik !
[ - W - e = & = 8 = =1 (142 k
== + Zk.l:l—l: ol B :I

512 19683 262 144

- -
[ 'lk 'Iln' ! Lo I 'I|' Ly ,'Iln'
5 +fl'52k=n" vk flezk) L 24 2 -1 f(1ezk) = Do g1 f{142k)

-1+
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£2.IT 1 f4.lT_1 Eﬁn—l {“En—l
1 512
w 1183 -1/ f{142 k) = o 111632 -1 142 k) k
_1+[Zk=n E} S _1+{zk=n E} il
10683 262 144

+
24 %% (1 f142k) 32 3@ 1k f(142k)
(Y, At e Ry (e 3 e

1'9 29 39 4‘?
ek Bl | +¢=4”—l +e6"—1 +¢=S”—1 B
1 512
. + : i
Ezk‘”ﬂji—llkll."l:lﬂk:l lﬁﬂ”ﬂ*-lffil+2k.‘
1| —1 el —1
=0 gl =0
10683 262144
. +
1 4y -1f f1e2k) 1 32 Zﬁ;j.;-n"fn;1+2k}
14— 14| —
w (=1 w (=1
k=0 k! Y
Integral representations:
1° 2? i 4° 1
fzn _1 +f4n _1 + 1?E.J-r _1 +¢u8" 1 = _1+‘,4J|-3N1."I'11"{2:|dr
512 19683 262 144
+ +
YR 1/{1462) de 1428 1/{14¢2 dr T L] b 1/{14¢2 )t
19 29 3'9 4‘?
ek Bl | +f4”—l +e6”—1 +e8”—1 h
1 512 19683 262144
% f4J'D°°sinm..'r de + _1 +¢=E J'D‘“”"‘sinm,rrdr % _1 +¢=12 B’"simry‘rdr = 1 +£16 L‘”sinqm‘rﬂ
19 29 39 _49
+ + + =
on_l f4n_1 i?lsn—l {“En—l
1 512 19 683 262 144
+ + +
_1_'_‘“8[31\"1—(2 dr _1_'_016[31\!'1—!2 ot _1_,_‘,24}_:.1"'1"2 dr —1+c32J'_311'||1_'2 dr
1/264
Input:
1
264
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Exact result:
1

264

Decimal approximation:
0.003787878787878787878787878787878787878787878 787878787878 ..

0.003787878...

17M3/(eN2Pi)-1)+2713/(eN(4Pi)-1)+313/(e(6Pi)-1)+4713/(e(8Pi)-1)

Input:
113 213 313 413

- -
1“2.-1_1 P4ﬂ—1 fIS_.T_l fS.-T_l

Decimal approximation:
0.041638381585443662182517651348977915286722918403784080981...

0.0416383815854......
Property:
1 8192 1594323 67108864
+ + + is a transcendental number
“1+62T 1467 —1+&57 ~1+%7

Alternate forms:
8192 1504323 67108864 1

+ + + — (cothim - 1)
1‘.’4;[—]. PE‘JT—]. PE.-T_l 2

8656377 8656377 16781312

¢ -1 1+ 1427
531441 (™ -2y 5314412 +¢™y 33554432
E[l—f”+f2"] 2[l+f"+r2"] T

68711380+ 6871138127 + 68719574 7™ + 1602518 57 + 8104 687 4 o107

" -1 (l+e")(1+ EZ’T] (1-¢" +¢=2”] (1+&" +¢=2’T] [1+f4”]

cothix) is the hyperbolic cotangent function

Alternative representations:

113 213 313 413
i i i+ =
g i Slimay sy
113 213 313 413
260 w F20° % 1080~ " 1440~
-l+e l+e’ -1l+e -l+e

43



113 213 313 413

T T T =

4?2”—1 ‘?411_1 flsn—l {“S”—l
413 313 213 113
; + ; + ; + ;
-1 +f—8:]u:-g1—1:l -1 +f—6:]u:-g1—1:l -1 +f—41]u:ug1—1:l -1 +f—2:]u:ug'n:—1:l
113 213 313 413
+ + + =
eZ"—l .f"“T—l f|I5.;r_1 {“8”—1
113 213 313 413
fors =1

+ + +
exp’Miz -1 exp*iz -1 exp®Tiz-1 exp®Tiz)-1

Series representations:

113 213 313 _413 1
+ + + = s
2 4 B 8 !
eT-1 7-1 LST-1 7-1 _1+f82f=n‘_”k.-"':1+2k:'
8192 1594323 67 108 864
I .t f 2 {
1.t Yo f(azk) 142 S 1R flezk) 112 D=1 f{142k)
113 213 313 413
EZ.IT_1+£-4.IT_1+EI5,T_1+ES.IT_1=
1 g192
¥ -1k f{1ezk) 5 16 3% (-1 f{142k) ®
o 148 o= ."It +2 K] w1 = ,-"n +2k]
_1+{Zk=n E} e _1+{Zk=ﬂ k!} i
1594 323 67108 864
+
w143 (-1 f(1e2k) w192 3% -1k f(142k)
i +{2m k!} = = +{Zk=n k!} ol
112 213 13 413
PLLEES | +¢=4"—1 +e6”—1 +{“S'IT—1 -
1 8192
: - : -
SZ?d;.“l’k,-"":“zk? 1E.Zk“=nq-1;ukll."{1+2k]
1| —1 el —1
=0 Kkl =0 &
1594323 67 108 864
. i
1 4y -1k f1ezk) 1 323 (-1Ff(142k)
-l+|———— -l+|———
o li—_lJE o iit
k=0 k! =0 K
Integral representations:
113 213 313 413 1
i+ + + =
2T 1 J7 fE”T—l PLESEE | _1+E4J|-JM1-".':1"{2]‘“
8192 1594323 67 108 864
+

+
roa 2 0 7 ] 452 foaq | 2
.,.fSJD 1/(14+= e +f12jj 1/ 14e= et +¢=16JU 114 et

-1 -1 -1
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113 213 313 413

+ - - =
Pz.-'l'_l f4.-'|'_1 {“E‘H—l l1\]3.-1’_1
1 8192 1594323 67 108 864
% f4 B“”sinf.n_-'r dr i fs E“"sin-:f]_-'f ot = i P12 B‘”sin.:r]_.'mr N i .:=16 El""'sin-:r]_-'f dr
113 213 313 _413
Pzﬂ—l+f4ﬂ—1+f6ﬂ—l+t‘8H—l:
1 2192 1584323 67108 BH4
= oF a—— ——— ——
144" |61 V142 di 1 flIS Jnl V12 gt |D1 V12 dr 1462 _|Dl V142 dr
1/24
Input:
1
24

Exact result:
1

24

Decimal approximation:
0.041666666666666666666666666666666666666666666666666666666...

0.0416666666666.....

We note that:

From:

SUPERSYMMETRY AND STRING THEORY - Beyond the Standard Model
MICHAEL DINE
University of California, Santa Cruz - First published in print format 2006 - © M. Dine 2007

45



First. we give a general formula for the normal ordering constant. This is related to
the algebra of the energy-momentum tensor we have discussed in Section 21.4. For
a left- or right-moving boson, with modes which differ from an integer by » (e.g.
modes are 1 — 5. 2 — 5. etc.). the contribution to the normal ordering constant is:

1 1

—n(1 — n). (22.30)
1 i ]

For fermions, the contribution is the opposite. So we can recover some familiar
results. In the bosonic string, with 24 transverse degrees of freedom, we see that
the normal ordering constant is — 1. For the superstring, in the NS-NS sector, we
have a contribution of —1/24 for each boson. and 1/24 — 1/16 for each of the eight
fermions on the left (and similarly on the right). So the normal ordering constant
is —1/2. For the RR sector, the normal ordering vanishes.

Thence 24 can be identified with the number of the transverse degrees of freedom in
the bosonic string

We have that:

((175/(e(2Pi)-1)+275/(eN(4Pi)-1)+3/5/(e(6Pi)-1)+475/(e"(8Pi)-
D))H((129/(eMN(2Pi)-1)+279/(e(4P1)-1)+39/(e (6Pi)-1)+429/(e(8Pi)-1))))

Input:
15 25 35 45 19 29 39 49
fzn_l+{u4n_1+€6n_1+{‘8n_l] [FZJT_l P-4.IT_1+EI5‘T_1+‘?8T 1

Exact result:
2 544 19926 263168

+ + +
023_1 {‘4;[—1 fﬁﬂ—l I‘Sﬂ—l

Decimal approximation:
0.005771960912633664255109810841467273073320922410682586159...

0.0057719609126336... Partial Result

Property:
2 544 19926 263168 |
+ + + is a transcendental number

~14+&2" —l+e&™™ _1+efT -1+
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0.0057719609126336642551098 + 1°13/(e™(2P1)-1)+2*13/(e"(4P1)-
1)+3713/(e™(6Pi)-1)+4"13/(e”(8P1)-1)
Input interpretation:

1 13 2 13 3 13 413

- - -
{“2;[—1 I“4"T—l PE“T—]. PS.-T_-l

0.0057719609126336642551098 +

Result:
0.0474103424980773264376275. ..

0.047410342498.....

Alternative representations:

1
0.00577196091263366425510980000 + ¥ - - + =

0.00577196001263366425510080000 +
113 213 313 413
360°

+ +
720°  _q 4 Ql080°  _

-1+e -1+&

113 213 313 413
0.00577196001263366425510980000 + - - + =
1tu.'Z:r £ 1“4” -1 T
13

0.00577196091263366425510980000 + ———————— +
e P—Sﬂug-:—ljl

313 213 113
+ -
| +f—l51']ng-:—1] 1 +P—4J’]Dg-:—1] Wy +f—21’]ng-:—1]

113 213 313 _4_13
0.00577196091263366425510980000 + - - + -
i | T:ﬂ_l L T e |
0.00577196091263366425510980000 + ————— +
exp?(z)-1
213 313 413

- -
exp*T(z)-1 exp®Tiz) -1 exp®Tiz-1

Series representations:
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0.00577196091263366425510980000 +

P (R S, [ T i |
0.00577196001263366425510080000 +
1

8192
- +
o 138 3 -1 142k e 1116 3@ (-1 f142k)
e[S, ) 2E T (5, 2SR,
1594 323 A7 108 864

: + = :
i [Z:LD $}24 Zfdj-:—ljlk:.'l:_1+2kll ol [Z:;j i}SZ Efﬂf—l]k:-'l:_l+2kll

13

0.00577196091263366425510980000 + 5

el ey PAmay gMEag
0.00577196001263366425510080000 +

1 8192
= -
= 118 \'-\"_ tan -1 {1/F 2 ] wi] 1 16 M_ TElTI_]' (1F )
L DR PR ey (R e
1594323 67108864

i
fil =11+ o =1
A (Y kl }24 I 1 A (D kl}gz L= 1120
= 1 = !

113 213 313 413
0.00577196091263366425510980000 + 7

- - - -
o (R L |
0. DDE?TIQ&DQ125335542551':'98(:”:'(:'(:' -

8192
w4k 1+3""'|:.'1+k| Z“ a7k (- 1+3"]:.'1+k1
1+ (3 }E ki S |
Tl 1504 323 et kf:'? 108864

a0 gk | 143k w gk 1+3"‘]{1 )
1o (5r, b TN Ty e 2 TR

We observe that:

1/((((0.00577196091263 + 1°13/(e(2Pi)-1)+213/(e(4Pi)-1)+3"13/(e (6Pi)-
1)+4713/(e"(8Pi)-1)))))

Input interpretation:
1

113 513 513 413
0.00577196091263 + 57— + To— + F— + g
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Result:
21.09244412315...

21.09244412315...

Alternative representations:

1
0.005771960912630000 + oo + 22, 2% , 47
s D L | LHTo1 BT

1

NE 513 513 413
0.005771960912630000 + —Lomr + —2o + S + Ao

=14€
1
k] 513 513 413
0.005771960912630000 + -— + o— + 4-— + g~
1
113 513 513 413
0.005771960912630000 + T et o o o e
1
113 513 713 413
0.005771960912630000 + —-— + "4”'11: e
1 -"'l 0.005771960912630000 + — +
Il _1+f—SJ]Dg':—1]
313 213 113

+ -
- +f—61’]u:-g'-:-1] -1 +f—41’1u:ug'-:-1] -1 +f—2:’]u:ugn:—1]

Series representations:

1
113 413 23 3
0.005771960912630000 + = + 2+ 22 4 42

1!,-"'1 0.005771960912630000 +

8192

o

1
: : + I, I F
-1+ [Z:’:D ﬁ}ﬂ Zkﬂt—llk:-”:h.? k) S [Z::;D é}IEZ:J:D.:_l:,k:“:“z k)

1594 323 67108 864

) + ]
. @ fi \ | |
1s [zqm 1 }24 y .s;:n"”k.-' 2k [ZN l}zz ) il 15 (142 k)
k=0 ! k=0 L
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1

113 513 513

413

0.005771960912630000 + +

2T

g7

1

+ +
HT1

PR |

lf"ll 0.005771960912630000 +

8192

162"" tan 1"1-"‘_1+2k?'

(3L 2) +

1594323

+

(S, R R
k=0 !

67 108 864

+
(T LR a0y
k=0 k!

I =11,
+( l}gzzmm" WFra2i)
k=0 k!

1
113 13 413 e
0.005771960912630000 + L= + 2+ 22+ 4

1

1;. 0.0057719609125630000 +

B192

Z“ 4"“ ~143% g 14k) N
(T

1594 323

-1 +{Zk=ﬂ 2 } Z"” 4_"‘4 1+3k:|{|'1+k'l

67108 864

[de;. k.} ZW a | 1+3"‘]_ﬂ,141&|

Integral representations:

Z*‘*’ 4"" 1435 (14k)
X0}

1
BE 413 23 P
0.005771960912630000 + T el o T T
1
1!,."" 0.005771960912630000 + — +
P ‘;4 JUN sl dt
8192 1594323 67 108 864
5§ ESB”sinm,-'r de A 12 J'D""sin-:n,-'r de 1 _,_,_,1'5 L“sinqr;,-‘r de
1
k] 513 513 413
0.005771960912630000 + Ay} arwn homesd de
1
1!,."" 0.005771960912630000 + .
B P Lo 1/{14¢2 )t
8192 1594323 67 108 864

+
8 (1142t 12 (%1 /{1422 ) de
-l+e k" 4 (4) =, I T
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-l+e

16 [0 1/(14¢2 ) de



1
113 i 213 i gl3 5 413
:"5”—1 :'S’T—l

&DGS?T1960912630000+:Eﬂ_l a7 7

1

-+

lf 0.005771960912630000 +
-1+e

1594323

8 ||:|1 V12 @

67 108864

-+

8192

+
1+f16ﬁﬁ143dr 1+P34Q¢143dr 1 fn'1¢143m

6/((((0.00577196091263 + 1*13/(e™(2P1)-1)+2"13/(e™(4P1)-1)+3"13/(e”(6P1)-
1)+4713/(e™(8P1)-1)))))-golden ratio

Input interpretation:
5}
—¢
113 213 | 313 413

0.00577196091263 + 54— + F— + 2— + F—

# iz the golden ratio

Result:
124.9366307501...
124.936630.... result very near to the dilaton mass calculated as a type of Higgs

boson: 125 GeV for T =0 and to the Higgs boson mass 125.18

Alternative representations:
6
e 413 e TERN e

0.005771960912630000 + 4 — + F-— + lm_15+ o

413

113 gl al8
YT RPN T T

0.005771960912630000 + L0t 700

—ECDS[E]+
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6
- =
113 413 413 413
0.005771960912630000 + 57— + 2— + 23— + £~
6
113 513 413 A3
0.005771960912630000 + o 4 2o o Ty Ao

root of —1-x+x° near x = 1.61803

3]
—¢ =
0.005771960912630000 + - — + 2°_ 4 32, 47
271 a1 ATl AT
b
NE BE 413 RE
0.005771960912630000 + —oos + —2 0 + — Ao &+ A
root of -1 -x+x° near x=1.61803
Series representations:
° @
0.005771960912630000 + - — + 2> 4 32, 47
271 Tl ST BT
¢+ 5; 0.005771960912630000 +
1 8192
Yo 1 {142 k) N 16 1 {142 k) T
o 148 Sl ,."|+- 3 w1 e ,."l+-
_1+[Zk=n E} s 1+{Zk=ﬂ .l.;!} =
1594323 67 108 864

] + ]
@ ! 1 o f |
9 +[Z¢a 124 5 J.:=|:ln:—1:|"'cll.'I:L1+.'2 k) _1 +{ o l}EE 5 k=,:,‘-”k,.“11+2k.'
k=0 k! Zk:ﬂ k!

6
—¢ =

0.005771960912630000 + Lo 4 2° , 3% 43
271 g1 AT LT

L 5};’ 0.005771960912630000 +

1 8192
+

+
o -1 ™ -1s1;
_1_,_[5‘” 1}92;.;:1“‘" (1/Fy 4a4) _1_'_[2“ 1}152;.;:1*5‘" (1/Fy 49 p)
k=0 k! k=0 k!

1594 323 67 108 864

+
[ ] =19 B =] g2
_1_,_[2 * 1}242;.;:1"5‘" (UF) 435 _1+{§:N l}322k=1m" WF 2k
k=0 ! k=0 k!
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6

_'p:
113 213 513 413

0.005771960912630000 +

Ar_ 1T AT mwo T En
/ 1
—d + 6,."' 0.005771960912630000 + -
1 w 1%2 Z:"_14"“{-1+3k]{¢1+k]
y . b2l g o=
B1o2
+
w1 20 a0 (143K g14k)

=1 +{Zk=ﬂ k!} i
1594323

+
146 % % a7k _143%) 714k
~1+ [Z:Ln E} Zk'l ' o

67108 864

= +{Z:'=U k—ll}g Yo a7k (-143)g(14k)

Integral representations:

6
_'p -
0.005771960912630000 + L= + 2+ 22+ 4
= e - i i @ -
1
5};’ 0.005771960912630000 + :
-1 +¢=4 B"‘-"sm-:r;u,-'r dr
8192 1594323 67 108 864
_1 +¢=8 Ja}"‘sin-:n,-'r At _1 +¢=12 Ja” SMiENT dr 5 g5 flﬁ E‘“sin:r:,-‘rdr B
6
21 13 i a3 BT
0.005771960912630000 + — + 2+ 2=+ 4
1
6 /|0.005771960912630000 + —
T g /(e e
-l+e
8192 1594323 67 108 864
+ + —¢
L 1/{14¢2 ) 1+8 5 1/(142)dr T L L 1/{14¢2)dt
° #
113 13 T8 513
0.005771960912630000 + — + 2+ 2 + 4=
1
IEIIII,I"II 0.005771960912630000 + +
say +fSJ61 v 142 ar
B192 1594323 67 108 864

+ + — i
_1+¢=16J|_31 W12 dr 1+ J'Dlw.l' 142 &

22 [y 1402 @
-1l4e¢
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6/((((0.00577196091263 + 1°13/(eN(2Pi)-1)+213/(e(4Pi)-1)+3/13/(e*(6Pi)-

1)+4"°13/(e™(8Pi)-1)))))+11+golden ratio

Where 11 is a Lucas number and are the number of dimensions of bulk in M-theory

(hyperspace) and 6 are the extra dimensions (compactified toroidal dimensions) of

the superstring theory in 10 D

Input interpretation:
6

13 13 13 13
1 + 2 ¥ 2 4

+11 4+
0.00577196091263 +

¥
2T Gty BT BT

Result:
139.1726987276...

# iz the golden ratio

139.1726987276.... result practically equal to the rest mass of Pion meson 139.57

Alternative representations:

6 111142 [’T]
+11+¢=11+2cos{ - |+
113 513 313 413 5
0.005771960912630000 + i s T e
113 513 513 413
0.005771960912630000 + e L e U e
6 11
+ +o=
113 213 313 413
0.005771960912630000 + e etk s e g
11 B
+ +
112 513 513 412
0.005771960912630000 + VS iy Tt T e
f -1-x+x° near x = 1.61803
6 11
+ +¢ =
113 513 513 413
0.005771960912630000 + e i e g
11 <
2
112 513 513 412
0.005771960912630000 + et s+ e
—1—I+x2 near x = 1.61803
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Series representations:

6
+11+¢ =
113 213 513 413
0.005771960912630000 + & AT i T TR [
11+ + 5ff 0.005771960912630000 +
1 8192

: - , -
g [Zm 148 2 -1 f(1ezk) 1 {Zm 14162 -1 (142k)
k=0 ko ) k=0 .l.;!}

1594323 67108 864
+
124 5@k fezk) 132 5% -1f f[142k)
R R S S

6
+1l+a =
e 513 i ald
0.005771960912630000 + 1= + 2+ 22 4 40
11 + + t‘fllll,-"II 0.005771960912630000 +
1 8192
+
w 183 tan~l(1Fy g0 @ 116370 mnl(1F )
-1 +[Zk=ﬂ k!} k= ) -1 +[Zk=ﬂ k!} kel ’
1594 323 67108 864
| +[Z“’"’ 1}24220:1"5"_1“””“2::3 : [Z D AT LF )
k=0 ! k=0 k!
6 11+
+ +p =
0.005771960912630000 + > 4 213, 313 413

+
R R

271

T

11+4+6 / 0.005771960912630000 + -
."II [z } Z‘x' 4_"{{ 1+3kl|{|’1-h5:|
k=0 k!

8192
+
w1y 47%(-143%)g14k)
ek +{zk=n E} e
1594323

+
146 m_ 4"":{—1+3k'|{|’1+k:l
14T, A2t

67108 864
_1+{Zk=n } D, A (1438 (14k)
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Integral representations:

b

113 513 413 413
R T T R T

1
11+ El/ 0.005771960912630000 + s -
-1 +E4 E"mn{::,-'rd':
8192 1594323 67 108864

_1 +ESL°°31]1.{E1|‘EJE _1 +E12LMEI]1[E1I'EJE 1 +E16£J“mmtb,n'ld'[

+11l+6=

0.005771960912630000 +

+¢

3
113 712 413 413
- o e T R Py
1
] 2 &
_1+eth /{142 )ar
8192 1594323 67108 864

ey +Es£°°1ﬁ1.+z2jdr ’ 1+85 1/(14¢2)de * o +£16F’1f{1+¢2jﬁ:

+11+¢ =

0.005771960912630000 +

11+ En/ [U.UUSTTIQEUQIEESUUUU -

6
BE 413 18 413
e e P T A T
1
11 +5/ 0.005771960912630000 + +
8 V1?2 de

+1l+p=
0.005771960912630000 +

-1l+e
8192 1594323 67108 864

- +
14712 il 52 S}
1B Vrtd g 24 PNt dr g 32 [PV 14 e

+¢

Page 179

For x = 0.5, we obtain:

1-0.574*4*Pi(((((coth(Pi)/(1°4-0.5"4)+(2coth(2Pi))/(2"4-0.5"4)+(3coth(3Pi))/(3"4-
0.5%4))))))

Input:
1-n54/4n[

cothimy  2cothi2m 3 cothi3 ;r}]

+ +

1*—g5% 24_p5% 3*_-p5*
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cothix) is the hyperbolic cotangent function

Result:
0.0314354. .

0.0314354...

Alternative representations:

TP [ coth(m) 2cothi2m 3coth(3 m]
— M Fis + + =
i R e . T
4 fcCot(im) 2icoti2imy 3Jicot3im
1-4705 ( F 2 J
R v g R B
g [ cothir)  2cothi2Zm 3 coth(3 m]
— M i + + =
e e e . e
1.4 054[ icoti—imy 2icoti-2im BICGT[—SIF}]
-4l - - _
Y1 a5t ety gt
— [ coth(m}  2cothiZx) 3coth(3 ;r}]
- 0. m + + =
14 5% 2h-05 , 3t -p5* .
1-4 D54 1+—1+IE'IT 2[1+ —1+r4"} 3[1+ —1+l'ISIJTj
= KT

+ +
-0.5% +1¢ -0.5% +2¢ il

Series representations:

% cothim)  2coth(Zx) 3 coth(3m)
1-05 4}1'[ + + ]
1*-g5% 24-05%*  3t-ps5t
= ¢ 0533333 0.12549 0.0555985
0.714558 + Z‘[- - = ]
= 1+k2 4+ k? 9 +k?

% cothimp  2coth(2Zm 3coth(3m
1-05 4}1'[ + + ] -
1¥-pg5%  24.¢5%  3t-ps5t
= _10.2759 -4.23311k% - 0.357211 k*

1+ :
2‘ 36 +49k? + 14 k% + k5

k=—

cothim 2cothi2m 3 cothi3m
i st fr[l = = ”]:

+ +

f-o5% " 2t-p5* © gt.gst

o [! (0.3572114)(5.16175+4.6687i ) k—k?| ]
therwise

0.714558 + L (~34i k) (—2+ k) [-14i k) k

k==

0
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Integral representation:

% cothimi  2coth(2m 3coth(3m
1-05 4n[ + & J:
; 114-D54 2% 5%  3*-g.54
"anm
1+ LT ;r@-a.usssgss-+ﬂ.0092554111csch?u}+
? -6+
3 —ir—4dt+it
(—0.12540 + 0.0313725 i) csch [____Ef_____}+
—b+i
_2im—2t+it
[-m1533333-+D.Eﬁﬁﬁﬁ?;;cschz[——filg———ii—}Jdt
-0 +1

For x =1/12 =0.083..., we obtain:

(((1-0.08374*4*Pi(((((coth(Pi)/(1°4-0.083/4)+(2coth(2Pi))/(2"4-
0.083"4)+(3coth(3Pi))/(324-0.083/4)))))))) 16

Input:
[1—Dﬂ834 4n[

cothim) 2 cothi2 m 3 cothi3m Dl's
+ +
14 -0.083* 2%_-0.083* 3*-0.083°

cothix) is the hyperbolic cotangent function

Result:
0.9889334. ..

0.9889334.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™
\/g =1- R = 0.9991104684
—¢+1 1+7
1+3 405‘{/5_3—1 e
e—47r«/§
1+
I+...

and to the dilaton value 0.989117352243 = ¢
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For x = 12, we obtain:

1-12°4%4*Pi(((((coth(Pi)/(174-1274)+(2coth(2Pi))/(274-1274)+(3coth(3Pi))/(34-
1274))))))

Input:
G g, (Ccth[ﬂ'} 2cothi2m 3C0th[3fr}}
= T

+ +
il B B AT 3+ —12%

cothix) is the hyperbolic cotangent function

Exact result:
cothim) cothi2m  cothi3m
1-829044 [— ]

20735 10360 6885

Decimal approximation:
76.61327686396115476033877181540069163017090611360142200794...

76.6132768639...

Alternate forms:
— (91296205 + 365202432 r coth(r) + 730933632 r coth(2 1) +
01295205

1099850752 rcothi(3

82944 rcoth(my 10368rcothiZ2m 1024
1+ 4 + mcothi3m
20735 1295 85

S 370365 + 214824906 r cothim) + 42906096 rcothiZm 1024
- mcoth(3m
5370365 85

Alternative representations:
cothim)  2cothi2m) 3 cothi(3 MJ

+ +
Il e [ 4% 127
icot(imy 2icoti2im 31C0t[31fr}]

+ +
By o p Rl L = e B

s 4n[

1-4;r12“[

gt [ coth(m) Z2cothiZm 3coth(3 ;r}}
- I + +
I ) A O [ g < B o by
1 412 [ icot—im) 2icot-2imy  3Jicot-3 !}T}]
e _;I'I' et - )

B [ AR B i [
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2 cothir} 2cothi2m 3coth(i3m
1-12 4}T( - - ] =
redms Mot < A [

2 2 2 )
1-4512° [1+ St 2(L -1+.-‘”}+ i -1+.mf]

b ) b g [ i i iy

Series representations:
cothy 2 coth(2 3 cothi(3
g 4n( = = m]:

+

i
10130 Agheaar - gteqat
. i 768 (51435 289 + 46 698 002k? + 6675 289 k)
+

el 91296205 (1 + k%) (4 + k%) (9 + k%)

+ +
Il ) G o R [ q%-127
3565747111 =& [ 165 888

pisgil 4}1’( cothimp  2cothi2m) 3 coth(3 n}}

273888615 1%

41472 6144 ]
+ +
20735(1 +k?*) 12954 +k?) 85(9+k?)

4 cothimy 2cothi2m 3coth(3m 2195086816 1
1-12 4}T[ + + J -
I b 5 [ s < B b 91296 205
256 11478502584 + 5710419 &7 17 4 2853144 (4 11H)7) 1

i 91296 205

Integral representation:

> cothim} 2cothi2m 3 coth(3m
1-12 4}1’[ + + ] -
Bl L A R L R kg

3x| 1024 1 13 44
[. - resch [H+[———]
LT 85 37 37

2

£

12 Ziv( . 3 {- i
82‘-3"1rﬂ'r;ru:s'::hz[l{3_?+3_?]|:_dJT 4:1_3]“]]

o

(93312 20 ?361}

20735 6475 = 6475

iyjint i i )
Ol B e )| |

e
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8/5%(((1-12°4*4*Pi(((((coth(Pi)/(1/4-12"4)+(2coth(2Pi))/(24-
1274)+(3coth(3Pi))/(3/4-1274)))))))))+Pi

Input:
2 [1 o s
5

[ cothim) 2cothi2x 3cothi3m D
i + + +a
i o I 3 _ag!

cothix) is the hyperbolic cotangent function

Exact result:

8
.?T+E [1—8294—4n[—

cothim} cothi2m cothi3m D
20735 10360 G885

Decimal approximation:
125.7228356359276408550046782879206094924706191811373810336...

125.72283563.... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T =0 and to the Higgs boson mass 125.18

Alternate forms:

a2 663552 rcothimy 82044 rcothiZm 8192
— 4T+ + reoth(3m

5 103675 6475 425

——————— (730369640 + 456481025 7 + 2921619456 x coth(r) +
456481025

5847459056 rcoth(2 7) + 8798 B06 016 r coth(3 7

8 663552 coth(m) 82044 coth(2m 8192
— +II'[ + + + coth(3 fr}]
5 103875 65475 425

Alternative representations:
1 % coth(r) 2cothi2m) 3coth{3m
—[1—12 '4.FI'[ ]]E-i—?l’:

+ +
e [ L = e 1.2
icotimy 2icoti2im 3icot3im D

+ +
o127t ol e [

8 4
}T+—[l—4}TlE [
5

cothimi 2cothi2m 3 cothi3m
H B+m=

 (1-12*
—11-12" «4a + +
5 142127 © 9% 19% s 2
a8 4 fcot(—im  Zicot(-2im) 3icot(-3im
}T+—[l—4}T12 [— - - D
5  Fecres e PR B v p G e
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1 5 coth(m) 2cothi2m} 3coth(3m
—(1—12 4ﬂ'[ + - ]]S+}T:
5 1%..12¢ , 2% 124 34 124 ,
8 4 1+ ~1+£27 2 [1 N ~14et P 3 [1 1487 }
a+—-|1-4x12 +
14 - 124 o g, L g « b £ L

Series representations:

1 5 cothir) 2coth(Zm 3cothi3m

—[1—12 4fr[ - - ]]3+}T=
5 18127 23 gt et

8 & 6144 (51435289 + 46698002 k% + 6675289 k*)

—mt Y
S k;_; 456481025 (1 +k?) (4 + k2)(9 +k?)

1 % cothim) 2cothi2x} 3coth(3m
—(1—12 4II'[ + - DS+}T:
15327 © 2912 R

28525076 888 z“l,‘[ 1327104 331776 40152

T —— +

1369443 075 ~1103675(1 + k?) T 6475 (4+k7)  425(9+k?)
1 % cothim} 2cothi2my 3 coth(3m 8 18024375553
—[1—12 4II'[ + - D +r= -+
5 10327 © 2%-120 2 et & s 5 456481025

o 2048 ¢ *1)7 (8502584 + 5710419 &21MF)7 1 2853 144 £*1H)7) £
456481 025

k=0

Integral representation:
1 % cothir) 2coth(2m 3cothi3m
—(1—12 4}1'[ ]]3+}T=

+

i
 la 0 [ A S | 3+ -124

8 3| 8192 13 44
—+}T+J. = resch [t}+[ ——}
5 = 425

F1

(32+2)(-in2{1-1 m1]

T

553552;rcsch2[

['?46 406 165888 ]

103675 32375 ¥ 32375

2

Frells il [1--]'“H]

h

8/5%(((1-12°4*4*Pi(((((coth(Pi)/(1°4-12"4)+(2coth(2Pi))/(2"4-
1274Y+(3coth(3Pi))/(374-1274))))))+Pi+11+3
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Where 11 and 3 are Lucas number (furthermore 11 is also the number of dimensions
of M-Theory)

Input:
2 (1 -
5

[ cothir) 2cothi2Zx) 3cothi3m
I

- + +r+11+3
1h-12% 2% _12% 3+ 124 D

cothix) is the hyperbolic cotangent function

Exact result:
8
14 + o + E (1 —3294—4fr[—

cothim} cothi2m coth(3m D
20735 10360 G885

Decimal approximation:
139.7228356359276408550046782879206094924706191811373810336...

139.72283563.... result practically equal to the rest mass of Pion meson 139.57

Alternate forms:

78 663552 rcothimy 82944 rcothiZm 8192
— +T+ + + reothi3m
5 103675 6475 425

————— (7121103990 + 456481025 7+ 2921619456 r cothim) +
456481025
5847469 056 rcoth(2 )+ 8798806 016 x coth(3

78 663552 cothimy B2944 coth(2m 8192
- +;r[ + + + coth(3 fr}]
5 103675 6475 425

Alternative representations:

cothim)} 2cothi2Zm 3cothi3m
+ + H B+r+11+3 =

1%..12% © 9%..109 A B

a2 qficotiimy  Z2icot(Zim) 3icot3im
14+;r+—[1—4;r12 [ - - D
5 S O S gr=12?

1
—[1-12‘4 4n[
5

1 [1 _19* 4}T[ coth(m)  2cothi2m) 3 coth(3m

+ + B+r+11+3 =
Theg2s © 2°.127 312 D
icot(—imy 2icot-2im 3icob(-3i ;r}}]

14124  2%_12%  3%_12%

8 4
14+fr+§[1—4n12 [-
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1 5 coth(m} 2cothi2m) 3cothi3m
—(1—12 4ﬂ'[ - + H8+}T+ll+3:
1%..12% © 2% .12¢ A B

2 2 2 )
1-4x 124 [1+ —14+e27 + 2[1+ “14etT } + 3[1+ —1+r'5”}]]

8
14 +m+ =
5 bk ) p s i i iy

Series representations:

1 5 cothim)  2cothiZx)  3cothi3m
—(1—12 4}1’( - + D3+fr+ll+3=
5 G b B R I - S

78 » 6144 (51435289 + 46698002 k% + 6675289 k*)

— T+
5 ké‘m 456481025 (1 +k2) (4 + k%) (9 +k?)

} (1 apyeth 4H[ cothim) 2cothi2x} 3coth(3m

+ + B+mr+11+3 =
1*..12% © 2% .. 12¢ : et B D
47/98 179 038 = [ 1327104 331776 49152

I — . e : + +
1369443 075 2 103675(1+k?) 6475(4 +k?) 425(9 +k?)

—
k=1

cothim) 2cothi2m  3cothi3m
(1 -12% 4n 4 4
1T [ = R
78 180243755537
5 7 456481025 | |
w0 2048 ¢ *1)7 (8502584 + 5710419 T 1+ 2853144 £H 11T 1

456481 025

1
- D8+fr+ll+3:
5

k=0

Integral representation:

T

1 (1 .- [ coth(m) 2coth(2m 3corh[3n}DS -
-11- T - + +m+ +Jd =
5 119 © 27307 : s B
78 3x| 8192 ’ 13 4
— +mT+ |. - mesch [t}+[———}
5 % 425 37 37
12 2y . 3 (o iy
553552;rcgch2[{3?+3?]':_” ":I'EJ*”]]
bl [?45495 1558881}
103675 32375 i 32375
4 20 J':rE 23 20 i
il s Bl el 51'””] .
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Now, we have that:

1+12°4%4*Pi(((((coth(Pi)/(1°4+12°4)+(2coth(2Pi))/(2°4+1274)+(3coth(3Pi))/(3/4-+1
2°D))))

Input:
1412 /4;:{

cothim) 2cothi2m 3 coth(3 ;r}]
+ +
i s b a2 [ 3% + 124

cothix) is the hyperbolic cotangent function

Exact result:
cothim} cothi2m cothi3m
1+82944 [ + + ]
20737 10376 6939

Decimal approximation:
76.27874609711877953712482478244915518016178203760089714270...

76.278746097....

Alternate forms:
(6012243473 + 27647640576 x cothim) + 55255312512 x cothi2 m) +
6912243473

82624171008 r coth(3 1)

82944 rcoth(my 10368 rcothi2Zm 3072
e + + rcoth(3m
20737 1297 257

268058890 + 107578 368 rcothimy + 215001216 7 cothi2m 3072
+ rcoth(3m
26805889 257

Alternative representations:
cothim) 2cothi2m 3 cothi3 .’T}]

+ +
G I ) T S [ AT ES Ry
icotfim)  2icoti2im) 3icoti3 :‘:r]n]

+ +
155 12% et 3%+ 124

i 4.1:[

1+4}r124(
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cothir} 2coth(2m 3::0th[3;r}}

+ +
I o b A R D g 3% + 124
1+4,12% [ icot(—im)  2icoti-2im) 31 CDT.'[—B!}T}J
+45a = = o
g i B PR B 3% +124

5 4n[

cothir} 2cothi2m 3 coth(3 ;r}]

+ + =
1“+12‘?4 R , 3127 .
l1+4x 124[1+ 1427 2[1+ —1+r4"’} 3[1+ _1+.ﬁ”}]

1 4;{

+ +
1% +12¢4 b [ 312

Series representations:
> cothim} 2cothi2m  3coth(3m
1+12 4}1’[ + + J =
b A R [ 3%+ 127
o 82 944 20 736 9216
" 24 2 % 2 i 2
20737 (1+k?) 1297(4 +k%) 257(9 +k?)

k=—oa

> cothimp 2coth(2my 3coth(3m
1+12 4}1’[ + + ]
bl i 1 A AT L g < i B 1 by
B0 728030 641 i[ 165 888 41472 18432 ]

+ + +
6912243473 = 20737(1+k%) 1297 (4 +k%) 257(9 +k?)

cothim  2cothi2m 3 coth(3 n}] 165527124006 =
14 0 12% T 2% .12% | 312 )T 6912243473
L [5144 ke 2073674 L 165888 21T

. 4;{

Z e T+ +
257 1297 20737
k=0

Integral representation:
cothimp  2cothi2m 3 coth(3 n}]

+ +
1F 12 %107 3% 4127

1 4;{

2| 3072 3 13 4
+I. - mcsch [H+[———]
. % 257 37 37

37 37!

12 2iyi o3 g iy
82944;rcsch2[{ I - il E] ﬂ]

(93312 20 ?351}

20737 6485 = 6485

i :'JT2 i i |
(25 +E-2)r - 2)r)

csch? dt

ha
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(((1+1274%4%Pi(((((coth(Pi)/(174+1274)+(2coth(2Pi))/(2°4+1274)+(3coth(3Pi))/(3
4+127°4)))))))+47+golden ratio

Where 47 is a Lucas number

Input:
[1 +12° 4n[

cothimpy 2cothi2m  3coth(3m D 7
+ + + +
1*4¢12%  2%4127 3% +12¢

cothix) is the hyperbolic cotangent function

# iz the golden ratio

Exact result:
¢+48 + 82944 1 {

cothim) cothi2m cnth[B;r}]
20737 © 10376 6939

Decimal approximation:
124.8967800858686743853294116168147932978820912174066600048...

124.89678008586.... result very near to the dilaton mass calculated as a type of
Higgs boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18

Alternate forms:

e [ﬁ?D 487616881 + 6912243473 ﬁ.,"? +55205281 152 & coth(m) +
13824486946

110510625024 x coth(2 m) + 165 248 342016 7 coth(3 ;ﬂ]

97 5 82944rcothir) 10368xcoth2m 3072
—_— +— % + + meothi(3 m
2 2 20737 1267 257

1 —
2 [9? +y5]+
384 1 (71999 064 cothir) + 143894 043 coth(2 m) + 215 167 112 coth(3 1)
6012243473

Alternative representations:
coth(m} 2coth(2x) 3 coth(3m
]] +47 +¢ =

+ +
1512 2% 12% 3% +12¢
icotim) 2icot2im 31CDt[31}T}J

+ +
1% 512t y 2T e I+ 124

[1+12“ 4n[

4a+¢+4n12“(
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cothimp 2cothi2m 3coth(3m

4 + +47 +¢p =
%120 9Ly T gt 1T D
48 +p+4m12* ( icot(—im)  Z2icot(-2im 3 cct[—Bm}]
+ n - - _
1% +12¢ 2% +12% 3% +12¢

[1+ 13% 4n[

[cmhm} 2 coth(2 m) 3cmhﬁnq] -
+ + + +=
(TS [ el T 1 Rl b

2 2 2
48 & 4 124 e 1427 X [1 i —1+r4”} 3 [1 N —1+l"5"}
+t@+am + +
g B o 2% +12¢ 3% +12¢

[1 12%

Series representations:
% coth(mp 2cothi2m 3cothi3m
(1+12 4}1'[ + + B+4?+¢=
151277 206127 AT 1Y
> 2304(1294 010737+ 1173562562 k% + 167548 081k*)
48 + ¢ + 2‘ -
6012243473 (1 + k) (4 + K7} (9 + k7)

k=—pa

% cothimp  2cothi2my 3coth(3m
(1 +12 4}T[ + -
TS [ A R L gt 4+ 12°
414604 373872 165 8E8 41472 18432 ]

L
+¢+ 5 + +
6912243473 é;[zcn 737(1+k*) 1297(4+k*} 257(9+k?)

Yearses

5 cothimi  2cothi2m 3coth(3m
[1 +12 4}1'[ + +
b b g 5 O 2 B b e
165527 124006~
5012243473

i[—ﬁlM _6(1kjr 20736 T 165 sasf'zil*?'”n]

)+ 47+0-

B+g+

& m+ +
257 1297 20737
k=0

Integral representation:
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% coth(r) 2coth(2m) 3coth(3m
[1+lE 4II'[ - + D+4?+¢:
1*+12%  2%:12% 3%4+12°

“3nm 3072

ha

48 - h(t)
+lI-"+L % 257 T CSC +
12 2y . 2 iy
82944}TCSchE[':zle?-l':_mq_':1_;2]”-']
[13 41} 5 [93312 20?361]
37 37 20737 G485 v G485
4 240 J':rE 25 207 i iy
I s ss [“f‘[l‘gﬁﬂﬁl] "

(((1+1274%4%Pi(((((coth(Pi)/(174+12"4)+(2coth(2Pi))/(2°4+1274)+(3coth(3Pi))/(3
4+1274)))))))))*2-13

Where 13 is a Fibonacci number

Input:
- coth(ry 2coth(Zm 3coth(3m)
[1+12 4.?T[ D 2-13

+ +
1*:¢12% 244127 3% + 124

cothix) is the hyperbolic cotangent function

Exact result:
2 [1 + 82 94—4fr[

cothimi cothi2m cath[Brr}]]
20737 © 10376 = 6939

Decimal approximation:
139.5574921942375590742496495648983103603235640752017942854...

139.557492.... result practically equal to the rest mass of Pion meson 139.57

Alternate forms:

—————— (-76034678203 + 55295281 152 x cothir) +
65012243473

110510625024 r coth(2 m) + 165248342 016 x coth(3 1))
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165888 rcothimy 20736mcothi2m 6144
-11+ 4 + rcothi3m
20737 1297 257

—205 854770 + 215156 736 7 coth(m) + 430002432 rcothi2m 6144
+ meoth(3m
26 895880 7

Alternative representations:
cothimy  2cothi2m 3 cothi3m D —

+ +
eSS [ i PR : il o
icotlia)  2icoti2im) 3icot(3i }T}]J

+ +
1+ 12% 253123 3%+ 12¢

[1+ 13% 4n[

—13+2(1+4n12“(

cothimp  2coth(2m  3coth(3m
5 4 P
e 12 2tiqat Tt 4127
a4 fcot{—im) Z2icot(-2im) 3icot(-3im)
—13+2[1+4n12 (— - _ D
e B e B [ ! T o [ e

[1+ 12* 4;r[

5 coth(m} 2coth(2x) 3coth(3m
(1+12 4}1’( + - DE—IB:
R 242+ 124 gl %24 ,
1 st 124 1+ 1427 " “ [1 N —1+e'4"} % [1 ’ —1+!"5”}
T +
1% + 124 P i o 3% +12¢

-13+2

Series representations:
cothim}  2cothiZm 3 coth(3 ;r}]} —

+ +
1512 2% 137 Tt 4127
i [ 165888 41472 18432 ]

ST ey + +
2 20737 (1 +k?) 1297 (4 +k?) 257(9 +k?)

k=—m

(1+ 12* 4n[

% cothimp  Z2coth(Z2m  3coth(3m
(1+12 4II'[ + - DE—IB:
17 -12% " 21t It 412"
BO50OBGROH 133 =X [ 331776 22044 36864 ]

T = | + +
6912243473 kézo?a?[ukz} 1297 (4 +k*) 257(9 +k?)

(1 T — cothim) . 2 cothi2m " 3 coth(3 ;r}D 5 13-
1*+12% 2% 412% 0 3% 4129
331054248192
H012 243473
[12 288 _g(1uk)n 41472 P il w5 S - Pl i ;T]

i

& M+ +
257 1297 20737
k=0
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Integral representation:
cothimp 2cothi2Zm  3Jcothi3m
+ + ]] 2-13=
15412 2% %120 35412

[1+124 4;:[

ar| 6144 .. (13 4i
—11+f. = mcsch {t}+(———]
e 257 37 37

165888 1 cschz{ 2tz A{1=g)n ‘]]
m

[185 624 41472 :‘]

20737 6485 6485

dt
m

mchz{{%‘ Esls +(§T?—§—§]{—"rz—{1—§]“]]

And:

1-+12°4%4*Pi(((((cosech(Pi)/(174-12/4)-(2cosech(2Pi))/(274-
1274)+(3cosech(3Pi))/(3/4-1274))))))

Input:

1+12“/4n{ .

cschimy  2cschi2m 3 cschi3 }T}]
+
1 e [ R s

cachix) is the hyperbolic cosecant function

Exact result:
cschim) cschi2m  cschi3m
1+82944 7 {— + - ]
20735 10360 6BES

Decimal approximation:
~0.00033643634739567899698155811073305443437640261934855890. ..

-0.000336436347...
71



Alternate forms:

— (91296205 — 365202432 r cschir) + 730933 632 x csch(2 1) -
01296 205 RS g o

1099850752 reschi3 mn

82044 reschim) 10368 rceschi2m 1024

4 meschi3m
20735 1295 85

5370365 - 21482496 r cschim) +42996 096 rcschi2m) 1024
5370365

meschi3m

Alternative representations:

psan ( cschir)  2esch(Zm  3cschi3 ;r}]
+ T - + =
I b T O [ s [
qficscim)  2icsc(2im) 3icsc(3im)
1+4r12 ( _ ; J
B o PRl b o e [
pis o ( cschim) 2cschi2m) 3csch(3 ;r}]
+ T - + =
g A O [ 5y < B o by
af fcsc(—im) 2icsc(-2im 3icsc(-3im)
1+41712 [- + _ J
g Al R g
i ( cschimy  2cschi2mx) 3cschi3 }T]IJ
+ m - + =
Thedas: D00 R b
1+4x12° 2¢ 4¢°7 6"
+4m - +
(1* —12%)(-1+6®") (2% -12%)(-14¢*") (3% -12%)(-1+£57)

Series representations:
cschim}  2cschi2m 3 cschi3 ;r}]
- - =
17 -1g% -av g% “ gt.q2?d
768 (-1)* (17172 775+ 8628 542k + 2868 343k*)
91296205 (1 +k?) (4 + k%) (9 + k%)

e 4n(

1+
k

[bae

2 cschimp  2cschi2m  3cschi3m
1+12 4}T( - + J =
o120 20 }.;24 475 5§: - 11%;34?3 43706202
165033797 i Ll ol o e e i i
54777723 i 01295205

cschimi  2cschi2m 3cschi3 ;r}]
- +
(B b e b S A 1
@ 2567257 (8502584 - 5710419 ™25 + 2853 1446274k ) 1
1 =
2 91296205

k=0

T 4;{
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S((((1+1274%4%Pi(((((cosech(Pi)/(174-124)-(2cosech(2Pi))/(2/4-
1274)+(3cosech(3Pi))/(374-1274)))))))+1 1

Where 11 is a Lucas number and the number of dimensions of M-Theory

Input:
1

+
1+ 124 4;r[ cachim) 2eachi2 ) 3cachi3 m

+
14124 2% _q1pd 3% 124

cachix) is the hyperbolic cosecant function

Exact result:
11

1

himy | eschiZay eschi3m
1+82944 (- =20 2n) _ exn
o g * 20735 % 10 360 G285 }

Decimal approximation:
2983.330450443011345236626372998106078723434944496179850604...

2983.330450443... result very near to the rest mass of Charmed eta meson 2980.3
Alternate forms:

11+91296205/(-91296205 + 365202432 rcschim - 730933632 rcschi2 m +
1099850 752 rcschi3 mn

1
ks him) 1 hizm)
1+82944 r (csch(m) (2 |- e=iEn)
20720 20 735 GEES
1
11 -
j — 82944 7 eschim) _ 1024 7 H 5184 1 cschinsechin)
20735 85 l:sinhg-::r_HB Eiﬂh':.u'l']EDShE':ﬂ']:l 1295

Alternative representations:
1

e 124 4;r[ cachim) 2c5ch-:2:r1 3eachi3 :r1j

14124 244 3% 124
1
11 -

{im) 2icsc{2im) 31:5:-:31 m
1+4x12% [‘“c - )
4_124 24 124 34124

1
65 124 4 [ cschim) 2 cachi{2 m) 3|:5x:h-'3:r1}

1#-124 p4_qpd 3% 12
1
11 -

icec{=im) | 2icsc{=2im)  3Jicso{=3im))
1+4x124 [-":-"“
14124 24124 34124 }
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1
s 124 4 [ cschim) 2 cachi2 m) 3cszch-'3:r1}

14124 24 qpd 34 124
11 - ;
2 4027 Gt T
1+4x12% [ i §
1:14—124:||:—1+!'E‘IT:I .:24—124:|.:_1+¢.4:r:| |:34_124:|,:_1+!.l5:r:|

Series representations:
1

- him) 2eschi2 :ri FeschiI iy
L 12%du | 200 00
14124 24 _qpt 134 _124 }

11 -
(-1/{17172 77548 628542 k2 42 868343 k4)

9850000140 (1+k? ) (44k2 ) (0% n

1+82 944;r£k‘”=_w 5

1

o 11 =
him) 2 cachi2 :r'l 3 esch{3 mh)
L4 13%4u| 2208
14124 2% a4 1 3% 124 P
11 - "
1+82 944}1_2‘\\_, [_2!.—33—6.’:3 + g2 m—dkm - 0 m=2km
k=0 £285 5180 20735
1
- him) an\:h-'Z:r'l 3eschi3 o)) 2
1+12% 4}1’[':5‘: e -
14124 244 ER b l

3.1 [l+82944n2‘ (((Li_g (€™ ) — Li_(e™)) (2853 144 (r - 30)° - 5710419
k=0
(27 -30) +8592584 (31 -z0)))/

(59 159 940840 k1))

~1/24% 1/((((1+1274*4*Pi(((((cosech(Pi)/(1/4-12/4)-(2cosech(2Pi))/(2"4-
12°4)+(3cosech(3Pi))/(3M4-1224))))))))+11

Where 11 is a Lucas number and the number of dimensions of M-Theory and 24 can
be identified with the number of the transverse degrees of freedom in the bosonic
string

Input:
1 1

it = = = +11
24 1412% 4 (xhlt)  2exhEn), SexhiSn))

+
14124 2412t 3% 124
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cachix) is the hyperbolic cosecant function

Exact result:

1
11 -
cachim)  eschi2m) cachi3 )
24[1+82944F[_2n?35 T 0360 6885 ”

Decimal approximation:
134.8471021017921393848594322082544199468097893540074937751...

134.847102101... result practically equal to the rest mass of Pion meson 134.9766
Alternate forms:

11 +91206205,(24(-91295205 + 365202432 r cschim) -
7300933632 rcschi2m + 1099850752 reschi3 my

1
11 -
sachin) 1 cachi3 m)
24[1 B SggMH[CSCh[”}[zumu 20 ?35} BEES ”
1
11 -
24 [1 82044 meschin) 1024 1 5 5184nc5ch-::r]s:ch-::r:|]
20 735 85 (sinh? (7 )43 sinhi7) cosh? 7)) 1295
Alternative representations:
- 11
- 4 cachim) Zeschi2 T, 3 cach(3m) =
(1+12% x4 (575 - 24_1%4 e || 24

11-

21'c5c-:21':r;l Jicsc{3im
24[1 +4r124 [‘“‘“‘ ) )
14124 24 124 3% _124

1
& 11 =

him) 2c5ch-:2:r:l Jeschi3 o)
1+12% 4n(52E - }) 24
[ 1% 124 24_1241 3% _124

11 -
] ] 2icec|{=2inm) 3icec{=3inm)
24(1+4712% (-1 o - ))
1% 124 2% 124 3% _124
1
- 4 hir)  ZeschiZm) . 3eschi3m) s
1+12% . 4 (S0 255020, 3CAD)) 94
[ Y - R S 34—1.:2[4
11 - . .
2 4 Be” T
24[1+4n124[ 5 5
(1%-12%)(-14e2™)  [2%-12%)-14e?T) (312148 )
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Series representations:

1
it 11 =
4 hir) _ 2eschi2m | 3eschi3m)
11 91 295 205
+
o ABOE (- 1&"‘{1?1?2??5+s623542k2+2365343k4j]
[325 168985+ % " eI
! 11
N 4 cachim) 2eschi2 :r:| Jeschi3m =
{1+12 '4H{14-124 T g%zt 34-124 )] 4
11 -

(-1 (17172 77548 628542 k2 +2 868343 k“j]

[t4]
24 {1 + 82044 1 Zk:—m =) P ——— {14;2”4&2“9&2};7

1
B 11 =
4 cachim) Z2eschi2 .IT:I Jeschig3 m)
(1+12 .4;-n[14_124 g 34 X ) 24
11 -
24(1+82944:r2“’ (—“_EMR" Y it _Ee‘”‘“"]]
k=00 6885 5180 20735
And:

1-1274%4*Pi(((((cosech(Pi)/(1/4+12/4)-
(2cosech(2Pi))/(274+12/4)+(3cosech(3Pi))/(374+1274))))))

Input:

o cschimy  2cschi2m 3cschi3m
1-12 /4.’1’[ - + ]
et 5 bt g 3% +12¢

cachix) is the hyperbolic cosecant function

Exact result:
cschim) cschi2m  cschi3m
1-82044 [ - + ]
20737 10376 H939
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Decimal approximation:
~0.00032880867775530301888073140480179229202636145261724743...

-0.000328808677...

Alternate forms:

————— (6912243473 - 27647640576 m cschim) + 55255312512 r csch(2 m) -
6012243473

82624171008 rcsch(3 )

82044 reschim) 10368 reschi2m 3072

+ reschi3m
20737 1297 257

26895889 - 107578 368 rcschim + 215001216 wcschi2m 3072
= meschi3m
26805889 7

Alternative representations:
cschim) 2cschiZm 3 esch(3 fr}]

- +
B U R R o g o T b g
icsciimy  2icsci2im 31csc[3ur}]

- +
1%+ 4+ 124 2% 124 3%+ 124

s 4n(

1-4n12“(

jioyat

( cschim) 2cschi2Zm 3 csch(3 ;r}J
FiB

- +

gV [ T P U AP RS By

4 ECSCl—im) 2icsc(-2imy 3Jicsc(-3im

1-4x12 [— + - J
s [ R B o 3% +12¢

pisghian ( cschim  2cschi2m 3 cschi3 ;ﬂ-}
i I —_ + =
gt U R AT L g < BEEES [ g
Y. DAL 2¢ 427 6T
4 - -
(1* +12%) (-1 +6?") (2% +12%)(-14¢*") (3% +12%) (-1 +57)

Series representations:
cschim}  2cschi2m  3cschi3m
1-12¢ 4;{ L ki ~ ]
B o £ T TR L < TR B 1 g
2 [ 82944 (-1  20736(-1F 9216 (-1 ]

+k£ T20737(1+K%)  1297(4+k?) 257(9+Kk%)

cschimy 2 cschi2m 3csch[3:ﬂ']

- +
I o A B R g 3% + 124
[ 165888 (-1 41472(-1)F 18432(-1) ]

i %
20 737(1 +k?) 1297 (4+k?) 257(9+Kk%)

iyt 4n[

20649131183

T 6912243473 1%
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cschimi 2cschi2m 3 eschi3 II']']
- +
I L O TR [ Y B i g

*“[ 6144 . o, 2073627 4kT 5 1658882k 4

e 4}1’[

1+2:-— € T4+ -
oy 257 1297 20737

-1/((((1-1274*4*Pi(((((cosech(Pi)/(174+1274)-
(2cosech(2P1))/(274+1274)+(3cosech(3P1))/(374+12"4))))))))))+47+7+golden ratio

Input:
1
- 47 +7
1- 124 -4;r[ cachim) _ 2 eschi2 m) E 3 eschi3 m) i Ll
1%zt 2tz 344124
cschix is the hyperbolic cosecant function
# iz the golden ratio
Exact result:
1
&+ 54 -
hiry  eschi2 o) cschi3 m)
1-82044 5 (= -
g N[.’ZD?B? 10 376 T H230 }

Decimal approximation:
3096.900298273126807801702180739848133876304011281727955975...

3096.90029827... result practically equal to the rest mass of J/Psi meson 3096.916

Alternate forms:
& +54 -

1

cach(3 1) _ sechim)
1-820944 [—&:39 + cschim) [20 737 0752 ”

[mg + \E] +6912243473 /(6912243473 + 27647 640576 x eschir) -
55255312512 r csch(2 m) + 82624 171 008 r esch(3 )

B |

1

1 1 1
1-82944x - + }
20737 sinhir) 10 376=smhi2 ) 6239 gimhi3 m)

S+ g -

)

Alternative representations:

1

_1_124 4}T[c5ch-:njl _2csch-:2:r'l 3c5:ch-:311}+4?+?+¢=

1%412% 2%y 124l 7% 4124

54+ -

{im) 2icec{2im) Jicsc{3im)
1-4r12* [‘ o +
44124 244124 3413
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1

- him) 2 cschi{2 m) 3 eschi3 m)
[ o 4}1’[ ewhied,.. +
1#412% z4d i 3%z

+47 + T+ =

54 +¢ - ARy TR AT
1_4}1_12 [_JCS’.‘—I.IT + [l B ) - JEI—J.IT.}
1#4124 212 3% 4124
! 47+ 7
- +47 + T+ =
1-124 _4”{ eschimy  Zeschi2x) " Jeschi3m) ¢
144124 240 34+1241
54+ —
1-4x12% [ Ll o BE T sy 87 ]
1:14+124:|l:—1+r2”:| 1:24+124:|l:—1+r4":| |:34+124:||:_1+¢.-'5'”:|

Series representations:
1

5 47+ 7 =
e 124 4 [ cachim) o, 2esch{2m) each{3 o) x Ll
144124 o440t 3“+11:24
54+ — =
182044 ZN (-1 (430 6464704214 268942 k2471 618 719k %)
= i
ke =—co 248840 765028 (1+k2 ) (442 ) (o4k? | n
! 47 + 7
- +47+7 +¢ =
g 124 4ﬂ_[ cschin)  Zeschi2m) " 3eschi3 o) ¢
14412% 2t2d 3:[‘+124
S4+é- In-6k -4k 2k
- 3 m ~2m-dkm =2k
1-829447 3 [2' _ - 2t
k=0 [l=] 5188 20737
! 47 +7
= +47+ T+ =
e 124 4}1_[ cachin) » 2 cschi2 m) " 3 eschi3 m) ¢
1%412% z%iqpt 7% 4124

54+ ¢ - 1’;’[1 ~82944 1 )" ((Li_g(~e™) - Li_ (™)) (71999 064 r - z0)* -
k=0
143894 043 (27 - 20)* +215167112 (37 - z0)") /

(1493044590 168 k)| for

1724 1/((((1-12°4*4*Pi(((((cosech(Pi)/(1/4+12/4)-
(2cosech(2Pi))/(2°4+12/4)+(3cosech(3Pi))/(34+12°4))))))))-1

Input:
1 1

N 24 1 124 4 { cachim) 2eschi2my 3eschi3m N
_ T —
144124 2%t 344124

cachix) is the hyperbolic cosecant function
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Exact result:

1
ki 24[1—8294‘4 [cs:h-::r:l _eschi2m) | eschism
% 20737 10376 B [l =] ”

Decimal approximation:
125.7200943451823713730623997460617706566076542542467580463...

125.7200943451... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18

Alternate forms:
6912243473/
(24 (-6912243473 + 27647640576 r csch(m — 55255312512 resch(2 m) +
82624171008 rcschi3my -1

1
_1-
cschi3 ) sochim)
2 [1 12994 [ oze cschim) [20 737 20752 m
1
_1-
24 [1 _ 82944 meschim) 30721 & 5184:rcsch-::r]scch-:n]]
20737 257 sinh? {1)43 Siﬂ]‘l':.u'l':ll:l:lEhE':.lT]:l 1227
Alternative representations:
1
o 124 4 cachin) . 2csc'|'|-:2:r:l 2cach(3 m) 4 o
[ {1“'+124 24+1i4 344104 ”

o [

i 2J'c5c-:21':r1 Jicsc{3im)
24(1- 4n124[‘°‘-‘°‘” - )
44124 2% 412 3% 4124

1

him 2|:5:hn:2:r:| 3 eschi3 m)
1-12%  4x (M - ) 24
[ 144124 24+124l 344124

sy [
i i 7 2icec{=2im) Jicse{-3im)
24(1-4x12% (-2 4 5 )
144124 2412 3% 4124
1
- him) 2cach(2 :r:I 3 cachi3 m) =
1-12%  4x(0 - }}4
[ 144124 24104 34+124
= .
2 4627 Ged T
24 [1 _4r12* [ s ”
|:14+124:II:—1+I'E‘IT:I 1:24+124:|I:—1+r'4”:| -:34+124:|-;—1+l"5’1:|
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Series representations:

1
4 -1=
4 cachim) 2each(2 :r;l Feach({3m)
[1_12 4”[144.124 T 2%zt 34+124 ” 2t
i . - "
oo (117430 5464704214 268042 k% 471 B18 710k :.]
<t [1 HES z‘k=—w 248840 765028 [1+k2)(4+k2 )[04k )n
1 -1
- " 4 cachim) . chchn:Z:r:l 3cachi3 ) =
[l - 4}T[1‘4+124 2% 412 3“+124 ”
oy
s ) 2!.—3:r—l5k:r ” l.—E:r—4k:r zl.—n—Ek:r ]]
24[1 82944”24::0[ E939 s188 | 20737
L -1
- 4 cachin) 2 eachi2 'r:l Feschi3 ) =
[1_12 4N[l 44124 24+124 34124 ” 2
L 1};’ 24[1 82944;r)_‘[[u4{[ ) - Li_(e®)) (71999 064 (r - 20)" -
k=0

143894043 27~ 20) +215167112 37 - z0)")) /

(1493044590 1568 k!}]] for

_12°4*4*Pi(((((cosech(Pi)/(174+1274)-
(2cosech(2Pi))/(274+1274)+(3cosech(3Pi))/(374+1274)))))))))+13

Input:
1

-— -
24 1 124 4 [ cachim) 2eschi2my . 3cachi3m
- g - -
141zt 2% 3t 12

cachix) is the hyperbolic cosecant function

Exact result:

1
13- cachim)  cachi2 rr;l cach{3 m)
24 [1 e 3Vig [20?3':-' T 10376 o0 ”

Decimal approximation:
139.7200943451823713730623997460617706566076542542467580463...

139.7200943451... result practically equal to the rest mass of Pion meson 139.57
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Alternate forms:
13+6012243473/
(24 (-6912243473 + 27647640576 r csch(r) — 55255312512 r esch(2 m) +
82624171008 x cschi3 m)

1
i hi3 m) hir}
CEC m BT
24[1 7 82944”[ o309 +CSCh[’T}[zu 737 20752 m
1
13 -
24 [1 _ 82044 meschin) 0728 " 5184:rc5ch-:n;|5:|c'hn::r:l]
20737 25'?l:sinh3-::r]+3 sinh-::r]cnsh‘?-::r:l:l 1297
Alternative representations:
1
- 4 him) _ ZesthiZm) | 3eschi3m) H18 =
1 2 12 4 CECITT ) o [ 1) CEC EL 4
[ }T{14+124 24+1i4 3% 4129 ”

13 -

21'-:9:-:2:':” Jicse(3im
24(1-4712° [“:-"‘“”'J J)
44124 244124 344124

1
- [1 , 124 4}1_{ cschim)  2eschi2m) Ecsch-:E.lT:l” 4 e

1%4124 2“+124:L 3% 4124

13 -
] ] 2icec|{=2inm) 3icec{=3inm)
24(1-4712% (-1 o -
1%4124 2% 4124 3% 4124 ”
1
- 4 hir) _ ZeschiZm) . 3eschizm) 18-
1-12 4}T{EI my  Zesc L] CEC m 24
[ 144124 24¢ 34+124 ”
13 - 2 ;
247 4 AT
24[1-%12“[ = + ]]
(1t 412%) 142 T) (2% 412%)[-14£T) {34+124]|:—1+e"5”:|

Series representations:
1

< 13
him) 2eachi2 .IT:I 3 ecachi3 m
i I o 4n{ el 4
[ 144124 2% et 34+124 ”
13 - . ; ;
(-1 (430 f464704214 268942 k2 471 618 710kY)
24[1-8294%2‘” " E o B s ]
ke = 248840 765028 (14k2 ) (44k2)(04k2 ) n
L 13
- him 2 oachi2 :r:I 2 cachi3 o) =
1-12% . 4x (00 - 2
[ 1t412% 2tz 34+124 ”
13 -

= 3Gk -2m-4kmr =2k
24{1-8294%2‘“’ [2" i 4 2e ]]
k=0 [l 5188 20737
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1
_{1_124 4}1_{ cachim) _2'.'!92]1{2-“'_:'

1*4124 24t
13—1/

3=

Ecach{EIr:I]] 24 4L

+
34,124

24

1-82944r > ((Lik(~¢®) - Li (™)) (71999 064 (r - z0) -
k=0

143894043 27 - 20 +215167112 37~ 20)")) /

T

{1493ﬂ44590158kuH for 2 oz

((((tanh(Pi/2)/(1°4-12°4)+((3tanh(3Pi)/2))/(3"4-124)+((Stanh(5Pi)/2))/(5"4-
1274))))

Input:
ta nh{;i] 3 {;— tanh(3 }r}] 5 {i tanhi5 .;'r}]
I [ o ’ ey b ’ [l

tanhix) is the hyperbolic tangent function

Exact result:
fﬂnh(i ) tanh(3m Stanhi5m
20735 13770 40222

Decimal approximation:
~0.00024116380692975031845195053018781805637144094896405406. ..

-0.0002411638...

Property:
tanh{i] tanhi3m Stanh(5m
20735 13770 40222

1s a transcendental number

Alternate forms:
—253514tanh{g)—3??3??tanh{3x}—ﬁ459?5tanhﬁ5n}

5196481290
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_2754 tanh[g |- 4147 tanh(3 ) _ StanhG
57 104190 40222

sinhim) sinhib m) Ssinh(10m
20735(1 + coshimy  13770(1 +coshibmy  40222(1 + cosh(10mp

Alternative representations:
tanh[;—} 3tanh(3m Stanh5m
+ + =
1h=12% (3t =1202 " (5Y-12%)2
2 2
5(-1+ T ) 3(-1+ 1”4_.,”} e

T+~

+ +
2(5%-12%) 2(3%-12% 1* —12*

tanh[%} 3tanh(3m Stanh5m

+ + =
1 -12% (3*-12%2 (5% -12%)2
1 3 5

+ +
cmh[g}[r* ~12%} 2coth(3m(3*-12* 2cothcEm(5* -12%)

tanh[;—} 3tanh(3m 5Stanhi5m
+ i+ =
1h=12% " [A% <1202 " (5Y=12")2

r_"n::th[E 2T g cnth[Srr— "—’T} 5 cm:h{Err— ix
2 2 2 2

+ +
1+-12% PYE B i 2({5%-12%)

Series representations:

tanh[%} 3tanh(3m Stanh(5m

+ + =
1%:32% " [3%=12%)2 " (F+=12%)2
4 4 100
@ oy T o, T 2
20735(141-2k}) 2205(37-4k+ k=) 20111{101-4 k+ak=)

m
k=1

tanh[%} 3tanh(3x) Stanh(5m

=+ -+ —
i o Sl i e o T (o b
636983 I L L T o e L L

_259824D545+} 6885 20735 20111

84



tanh[%j 3tanh(3m 5Stanh(5m
- + =
1*-12* (3*-12%2 (5*-12%)2

2l (270 & ¥ (2%
o [‘“"*‘ ) k—][z ~ %) [“'*‘ | el
5 : :

20735 13770
k=)
gl (2%)
5 [‘ik - +] [5}T—27|:|'|"llc
40222

Integral representation:
tanh[%j 3tanhi3m Stanh(Gm
- + =
1h=12% " (A*=12%2 " [h-12")2
21 €] 2/30)
[SH 1 ! sech [E} ) sech [?j i 5 sech2(t)
Joo |10

20735 22095 40222

(((-1/(((((tanh(Pi/2)/(174-1274)+((3tanh(3Pi)/2))/(3/4-12/4)+((Stanh(5Pi)/2))/(5"4-
1274)))))))))-521-4

Where 521 and 4 are Lucas numbers. Note that 521 =496 + 25, where 496 is the
dimension of Lie’s Group Eg X Eg and 25 corresponding to the dimensions of a D-25
brane

Input:
1
- : - -521-4
t'zmhl:i:l 3{ﬁmnh-:3:r]| 5-:%tunh-:5:r]|
“ + o - 4 —= -
14124 3% _124 5% 124

tanh(x is the hyperbolic tangent function

Exact result:

1
-525 - =
_m"h'-g / _tanh{3x)  Stanh{51)
20 735 13 770 40222
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Decimal approximation:
3621.559190331965785566481981872280066466747509278894151676...

3621.55919... result practically equal to the rest mass of double charmed Xi baryon
3621.40

Property:
1 ,
-525 - = is a transcendental number
; tanh( | _ tanhi3r) StanhiSm)
20735 13770 40222

Alternate forms:
5196481290

-525
250 514ta11h[g } + 377377 tanh(3m + 645975 tanhi5 m
1
= -525
mnh(y) o hEa Stmnhism
20 735 13 770 40222

- + tanh|- |+ fanhis ) + fanhio
105|-49490 298 + 1253070 h; 1886885 hi(3 3229875 hi(5

250614 mnh[g } + 377377 tanh(3 ) + 645 975 tanh(5 )

Alternative representations:

1
- -521-4=
tanh| 3 ! 3tanhi3n)  5tanhi5)
1 t (3%-12%)2 i (54-124)2
1
-535 - - N 5 . =
l:l:iﬂ'll:%:ll:lq'—lzq':l 2cn:rth-:3.rr;ll:34—124:| Z2coth(s :r;n:54—124:|
1
- -521-4=
tanh| g ! 3tanh@Em 5 tanhi(5 1)
142t (3t-12%)2 N {54-12%)2
1
-525 - — : : : ;
51_1+1+!.—1I:I:r] 5 3{_1-'-1“'_'5‘"- B 1+:'_JT
2(5%-124) 2(3%-124) 14-12%
1
- -521-4=
tanh| 3 ! 3taphEm . Stanhism
IEIRTL I {at-12%)2 N (5%-12%)2
1
-535 - ; , .
cnthl:g—%] Er_'n:nthl:E:r—‘?n :| EEDTHI:SJT—%]

+ +
1*-12% 2(a%-12%) 2(5%-12%)
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1/golden ratio+1/29*(((((-1/(((((tanh(Pi/2)/(1°4-12"4)+((3tanh(3Pi)/2))/(34-
1274)+((Stanh(5Pi)/2))/(5"4-12°4)))))))-521-4))

Where 29 is a Lucas numbers

Input:

1 1 1

M o B
g 29 tanhl i | 3 l: ﬁ' tanh(3 :r]:| 51: i tanhi5 ’T].l

+ -
14124 LR 54 124
tanh(x is the hyperbolic tangent function

# iz the golden ratio

Exact result:

1 1 1

-+ — |-525 - PR

é 29 B 'cznﬂ'l-,E ! tanhi3n)  StanhiSn)
20 735 13 770 40222

Decimal approximation:
125.4993853795073357298074137954787438579529819135607336096...

125.49938537... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18

Property:

1 1 1 .

-+ —|-525- = is a transcendental number
¢ 29 tanh( | _ tanh{3r) _ Stanh5)

20 735 13770 40 222

8+2+1/29%(((((-1/(((((tanh(Pi/2)/(174-12"4)+((3tanh(3Pi)/2))/(3"4-
1274)+((5tanh(5Pi)/2))/(5"4-1274)))))))-521-4))

Where 8 and 2 are Fibonacci numbers

Input:

1 1
BaZa |- ~521-4

29 tanh|T) 3| % tanh(3m)| 5| % tanhi5 7|

- + -
14124 3% _12% 5% _124

tanh(x is the hyperbolic tangent function
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Exact result:

1 1
10+ — |-525- ——
29 _tﬂﬂh{ﬂ_mh{zn;_smbﬁnj
20735 13770 40222

Decimal approximation:
134.8813513907574408816028269611131057402326727337549707474...

134.88135139... result practically equal to the rest mass of Pion meson 134.9766

Property:
1 1 .
10+ — |-525 - e 15 a transcendental number
_mﬂh{zj _ tanhi3n)  StanhiSm)
20735 13770 40222

(((((tanh(Pi/2)/(174+124)+((3tanh(3Pi)/2))/(3"4+12°4)+((5tanh(5Pi)/2))/(5"4+12"4)
)

Input:
ta nh(%] 3 (;— tanhi(3 :r}) 5 {% tanhi5 :-r}]
gl o ’ 3% +124 i 5+ +12%

tanhix) is the hyperbolic tangent function
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Exact result:

tanh[g} tanh(3x) 5Stanh(5m
20737 | 13878 42722

Decimal approximation:
0.000233320032211875296176516082527934356176673416489630365...

0.0002333200322...

Property:

fﬂnh[g} tanh(3m 5Stanhi{5m .
+ + is a transcendental number
20737 13878 42722

Alternate forms:
206447058 tanh[g j +442063 057 tanh(3m + 719470215 tanhi5 m)

6147 441305046

13878 tanh[g }+20737 tanh(3 ) | 5 tanh(5 x)
287 788086 42722

sinhim) sinh(6 m Ssinh(10m
20737 (1 + coshimy " 13878 (1 + cosh(b N 42 722(1 + cosh(10 =3

Alternative representations:

tanh[;—} 3tanh(3m Stanh(5m
+ +

1% 4:12% (3% +120)2  (5%+12%)2

5(-1+ 3(-1+ —%5) -1+

1+l"'5' =

o)
l-u'_ll:I T 1+~

+ +
2(5% 4 12%) 2(3% + 12%) 1* +12¢

tanh[%} 3tanh(3m 5Stanh5m

- + =
1 4 12% (3% 41272 " [Y+12Y)2
1 3 5

+ +
mth[;}[r* +12%) 2coth@3m(3* +12%)  2coth5Em(5* +12%)

tanh[;—} 3tanh(3m) Stanhi5m
=+ + =
154125 [1%23202 " (%1272

cnth[g - g 3cnth[3n— g} SCOT.'h[EII'— ‘?Tj

+ +
14124 (34 12%) 2{cY+12%)
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Series representations:

tanh[g} 3tanh(3m Stanh(5m
+ +
1 412% (3% +12%)2 " (%4 12%)2
4 4

100
i) i L2 + 2 + N 24
Z 20 737(141-2kfF)  2313(37-4 k+4k?)  21361(101-4k+4k2)
T

k=1

tanh[;—} 3tanh(3m) Stanhi5m
14 112¢ (3%.4127) 2 i (5%412%)2
729440615 B o el I Pl | L O kb
3073720 652523 é [' - ]

6030 20737 21361

tanh[%} 3tanh(3m Stanh(Gm
=+ + =
1%:4:12% (%1202 " (5% 12%)2

al+ky [ 270 . al+ky (20
[ﬁk+¢]{£—2b}k [Jk+¢][3?r—2’n}k

0 k! p: k!
2.\ 20737 B 13878 -
k=0
21tk (- 2%)
5 [ﬁk + +][5}T—Eﬂj}k
: !
42722 o

Integral representation:

tanh[g} 3tanh(3m Stanhi5m
1 + =
1%:4:12% " (%1242 " (541272
ar ey 2f3r
J,gﬂ[ 1 [sech [E} sech [?}]+55ECh2[t}]dt

10| 20737 i 2313 427232

il

0.256/((((((tanh(Pi/2)/(1°4-+1274)+((3tanh(3Pi)/2))/(3/4-+1274)+((Stanh(5Pi)/2))/(54
+12°4)))))+18

Where 18 is a Lucas number and 0.256 = (64*4)/10°

Input:
0.256

+18
tzmh-:%:l 3|:ltzmh-:3:rﬂ SI:ltanhf.S:r]]

a2 a2
i+ - i+ =
144124 34124 544124
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Result:
1115.21...

tanh(x is the hyperbolic tangent function

1115.21... result practically equal to the rest mass of Lambda baryon 1115.683

Alternative representations:

0.256 18
+ =
I
mnhl ) sinh@as StanhiSm
1*412% ° [3t412Y2 - (5F412%)2
i 0.256
s 1 » 3 ; 5
cnﬂﬁ%H14+124] 2cnﬂﬂ3nﬂ34+124] 2cnﬂﬂ5nﬂ54+124]
0.256 RESTR 0.256
tanh| T} i e 2, 2 ' 2 P
5] 3mnhizm Stanhism) 51—1+ 1|:|T] 31-1+ _Gn] S1e—
4 4 4 4 4 4 14”2207 14+¢ ! 14&™
144124 7 (3%412%)2  (5%+12%)2
¥ e wE ] R 2(5%412%) 2{3a%+12%) 144124
0.256 o 0.256
+18 =18 +
= , . :
tsmh':z:l " 3 tanh(2 1) " 5 tanhis ) cnthﬂﬁ—‘-zﬂ] 3:01‘]1{311—‘-2&] Sn:nthIISJ'r—Lzﬂ':l
14412t (3te12Y)z  (5%+12%)2 14 4124 2(3% 124 2(5%+12%)
Series representations:
0.256 g
=+ =
I
bl ) sihEss S tmnhis
1%413% - (3t412%)2  [5%412%)2
18 1093.68
~10] i ; i
101386+ (-1 e 1T (140615679 ¢* 17 1+ 0.412036 7117
0.256 RETR 1327.17
mnh{7) 3 kg 5 tanh(5 T b TR g LR
T+ e T s 1H1-2kP 2525 k2 37-4 k+4i2
1% +12 (3741272 {57 +127)2 T L 3
L) ¥ 1 ¥ =1 T
0.256 1B 18
+18 =18 +
I
tanh(’, ) , 3tanh3m) . 5tanhis )
14412%  (3ta1zt)z  (5%+12%)2

0.256

k42l (2% J|(206 447958 (7 -z f* +442 963057 (371-29 +719.470215 (5 12

6147441 305046 k!

|
2|4k=|:| -

for — ' £
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Integral representation:

0.256
+18 =
m“h':g:' Itanhi2r) | Stanhis1)
1424 T (3% 41242 T (5412%)2
S308.67

0 () 0896541 sk - 242687 seck )

1/7%(((0.256/((((((tanh(Pi/2)/(1°4-+1274)+((3tanh(3Pi)/2))/(3/4+12/4)+((5tanh(5Pi)/2

))/(574+1274)))))))-76-2)))-11

Where 7, 76, 2 and 11 are Lucas numbers (11 is also the number of dimensions of M-

Theory)

Input:

0.256

1
7 mnhl:‘g' ) 3 |: % tanh{3 :r]:| 5 l: EI'E- tanhi5 :r:l:|

- + -
1%4124 3% 4124 544124

-T6-2(-11

tanhix) is the hyperbolic tangent function

Result:
134.601...

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

Percent decrease:

1 0.256 ,
= _ ~76-2|-11 = 134.601 is 7.55491
7 tanh(’) , 3tanhi3m)  Stanhism)
1*412%  2fats12Y)  25%+12Y)
% smaller than : — 0236 -76-2|=145.601.
mnhio ) s Stanhis o

+ +
14412% 0 2(ata12%)  2(s%+12%)
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Alternative representations:

1 0.256
) N— ) B
7| mohll)  spihiam Stanhsm
#4128 T 2(3%+124) & 2(5%+124)
1 0.256
-11 + = -78 + - = =

+ +
L‘Dﬂ'll:'%:ll:14+124:l 2cnthn:3n]l:34+124:| 2c0t11-:5:r]|:54+124:|

1 0.256
? — -76-2|-11=
iy 4 3tnhi3m)  StanhiSx)
144124 2(3%412%)  2(5%+12%)
1 0.256
-11+ - -78 + — " - .
2 2 3
3|-1+ 3|-1+ =
{ 147107 + 1- 1+r_6"] + 1+1+r_’-r
2(5%4124) 2(a%+12%) 144124
1 0.256
a — -76-2|-11=
il 3 3 tanhi3 1) i 5 tanh(5 1)
144124 2(3%412%)  2(5%+12%)
0.256

1
=11+ =|-78+
7

coth{g'—LEJ':l 3cuth|:_3n—LEE:| ECDThI:E.-T—LEE]

+ -
144124 2(3%4124) 2(s*+12%)

Series representations:

0.256 155
] S

1
i —
7 mnhl)  ohiam Stanhism

- -
1ha12t - 2(@%412Y)  2(5%+12%)

156.24
-1.01386 + 3 (-1 e 017 (14.0.615679 &* )7 4 0.412036 £ *)7)
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1 0.256

= - _76-2|-11=
7| wmohll)  smhEm . Stanhis )
%124 7 2(3%424)  2(5%4124)
155 0.0365714
T g 2 T 4 F 100

ZN 20 737(1-2k+2k%) 2313(37-4 k+ak?) 21 361 (1014 k4 &k2)
k=1

m

1 0.256 155
= P62 |

i
7| mnhi,) , 3mnhi3n) S5 mnhis)
%424 z(3%azd)  2(5%4124)

0.0365714
Z‘” _{krﬁkunﬁcu_k{_ez‘0]]{29644?955{g-gﬂjr“mz963&5?{311-533"”194?::215{5n—zgf‘]
k=0 B 147441 305046 k!
1 izp
for =+ — ¢ &
2 m
Integral representation:
1 0.256
= -7H-2{-11=

7 m”h{;_} 3tanhi3r) . 5 tanhiS )
1*42%  a{atazt) o 2(s%4a2Y)
155 758.382

77 _E"{El.l sechz{ﬁ]+ﬂ.89554l sechz{%]+2.4259? SEChz(f}]ﬂ't

Now, we have that:

((((1"3sech(Pi/2)/(174-124)-((3*3sech(3Pi)/2))/(3"4-
1274)+H((5"3sech(5Pi)/2))/(5°4-1274))))))
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Input:

sech[’l} 3¢ [l sechi3 rr}} 53 [—1 sech(5 rr}}
13 2 2 + 2

3% 124 5 12%

sechixi is the hyperbolic secant function

Exact result:

“—'Ch[i} sechi3x) 125sech(Sm
e + —
20735 1530 40222

Decimal approximation:
-0.00001911593496126075908503136511058224125590211372808061...

-0.00001911593496126....

Property:
SECh[gj sech(3m) 125sech(5m) .

» + = 15 a transcendental number
20735 1530 40222

Alternate forms:
-27 846 sech[g j + 377377 sechi(3 m - 1794 375 sech(5m)

G77386 810
4147 sech(3 r) - 306 SE‘—"h[g} 135 sech(5 m)
6344910 40222
1 1 125

20735 cosh) 1530 cosh(3m) ~ 40222 cosh(5 )

u,
2

cosh(x) is the hyperbolic cosine function

Alternative representations:

3
1 SECh[g} 3% sech(3m 5° sechi5n)
= 1 =
1*=12% " 2{3%-132% (Ft=12%)2
1 27 53
= +
cgsh[g}[l‘* ~12%) 2cosh(3m(3*-12%) 2cosh(5m (5% -12%)
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3
1 SECh{g} 3% sechi3m 5%sechi5m
= + =
1*=12% 2(3*-12% (%=129)2
1 27 54
’ = C &
cos(i2)(1% -12%) 2cosBim(3*-12%) 2cos5im (5% -12*)

3
1 SECh{g} 3% sech(3m 5°sech(5m
oy + =
1*=12% 2{3*-12%] (5*-12%)2
n::sm:{E pEy g9 n::sm:[E +3ur} 112511:{’1 +5:rr}53
2 2 z z

i
1% ~12* {3+~ 12%) 2{(5 - 12%)

Series representations:

3
1 SECh{g} 3% sechi3m 5° sech(Gm
= + —
1*=12% - 2(3*-12%) (5t-=12%)2

w 2(-1)F (1+2k) [_ 13923 _ 377377 _ _ _ 1794375
- 142ks2k?  37aqkiak? 10144 kiak?
fs 288693405 1

3
1 SECh{g} 3% sech(3m 5° sech(5m
7 + —
1*=12% 2{3%-12") (5'-=12%)2
el P 0DNIT (1794 375 — 377377 (274K 4 27846 £°TV249K )

= 288693405

3
1 SECh{g} 3% sech(3m 5°sech(5m
= + —
1*=12% 2(3*-12%) (at-=129)2
o]
1

Z 577386810 k!
k=0

§(LiLg (- €) - Li (i %))

k
(2?845[% —z.;.] —3'??3??[3;r—z.;|}k+1?943?5[5;r—z.;|}kJ for

Integral representation:

17 SECh{g} 3% sech(3m) 5% sech(5m
= 1 =
1*=12% 2{3%-12%) (5*-12%)2
f\m (27846 — 377377 7" + 1794375 t°) ¢! =
0 288693405 x(1 + t7)
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(((((1"3sech(Pi/2)/(1"4+12"4)-
((3"3sech(3Pi)/2))/(34+1274)+((5"3sech(5Pi)/2))/(5"4+12"4))))))

Input:

sech[’l} 3¢ [l sechi3 rr}} 53 [—1 sech(5 rr}}
13 2 _ 2 + 2

TG I i O 5h12%

sechix) is the hyperbolic secant function

Exact result:

“Ch[i} sechi3m) 125 sech(5m)
20737 1542 ’ 42722

Decimal approximation:
0.000019114847340277282671102750452267872320911492891002346. ..

0.00001911484734027......

Property:

SECh[g} sech(3m 125 sech(5m)
. + 15 a transcendental number
20737 1542 42722

Alternate forms:
32038662 sech[g } — 4420963 057 sech(3 ) + 1998528 375 sech(5 )

683049033894

1542 sech(? ) -20737 sech(3m) 125 sech(s x)

31976454 T 42722
1 1 125
20737 cosh(Z) 1542 cosh3m " 42722 cosh(S )
2

coshix) is the hyperbolic cosine function
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Alternative representations:

3
1 SECh{g} 3% sech(3m 5° sechi5n)
= 1 =
1%4.12% 2{3%%:127) [Fhe127)2
1 27 53
= +
cosh(2)(1%+12%) 2cosh3m(3% +12%)  2cosh(Em (5% +12%)

3
1 SECh{g} 3% sechi3m 5%sechi5m
— + =
1%4.12% 2(3%4:12% (5« 129)2
1 27 54
’ = C &
cos(iZ)(1* +12%)  2cos@im(3* +12%)  2cosBim(5* +12*)

SECh{ } 3° sechi3 }r} 52 sech(5 m
14+12% 2[34+124} (5*+124)2
csc{ 4+ 27 csc[ +31}T} csc{— +5ur}53
2 2 2

i
1* +12¢ 2{3" % 127) 2{(5%+12%)

Series representations:

3
1 sech{g} 3*sechi3m  5° sech(5m
- + ==
14 L 194 2 [34 + 124} [54 + 124}2
125 300k

(-1 21~k )m
(-a~B-ik)r 2 €

2, 21361 T o7 20 737
k=0

SECh{ } 3% sech(3 m 53 sech[Srr}

14 +12*  2(3*+12%) (5*+1292
w 2(- 1% (1+ 2!{}[154'59331 _ 442963057 19985233?;j
142k+2k2 3744 k+ak? 10144 k+ak

341524516947

k=0

3
1 SECh{g} 3% sech(3m 5°sech(5m
= + —
1*412%  2(3%+12Y) [et«129)2
3 1
& 683049033894 k!

#{Lig(—i €0) - Lig (i ®) [32938552[5—2.;.]k—

]
442963057 (37 - z9)° + 1998528 375 [SH—ZD}k] for
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Integral representation:
3 m
1 sech[E} 3% sech(3m 5°sech(5m
— -+ =
14 +12%  2(3*+12%) (5% +12%)2
[w (32038 662-442963057t°F + 1998 528 375 °')t'
Jo 341524516947 r (1 +£%)

dt

1/24* 1/(((((1"3sech(Pi/2)/(1°4+1274)-
((3"3sech(3Pi)/2))/(3°4+1274)+((5"3sech(5Pi)/2))/(5"4+12/4))))))-64-Pi

Where 24 can be identified with the number of the transverse degrees of freedom in

the bosonic string

Input:
1 1
e . — 64—
24 sch(f) 3% (Lechizm) 5% (Lsechism)
F 1 _ F 1 ! + F1 !
144124 3% 4124 54 1124
sechix) is the hyperbolic secant function
Exact result:
1
-64 -7+ Y
[-‘Eh'.z.' _ sechism 125 sechi S :r]]
20737 1542 432722

Decimal approximation:
2112.664812541705066184005071570661311862410928268875704164. ..

2112.66481254..... result practically equal to the rest mass of strange D meson
2112.3

Alternate forms:
-b4 -+

113 841505 649
4(32938662 sech(? ) - 442963 057 sech(3 x) + 1 998528 375 sech(5 )

1

24 sechi T
in/ 4 1500 z=chi(5 1)
20737 257 21361
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-bd —m+

1 - 1 " 125
20737 EDE]'II:%:I 1542 cosh{3 n) 42722 cosh{5 )

coshix) is the hyperbolic cosine function

Alternative representations:

1
B4 -r=
1% sechfT) L3 3
[ lg! 3% e=chiZ ) 5 5 sechy{S m) 24
1%412% 2(3%412%)  2(5%+412%)
1
—64 -+
1 27 53
24 YR T T oay T g
cc\shl:g:ll:l +127) 2c05'h-:3:r;n13 4127 chsh-:EIrJI:S +127)

1

3 = -64-r=
[1 sechly) 3% sehiam | 5% sechis ) 24
144124 2(3%412%)  2(5%412%)
1
64 —m+
24 1 ~ 27 59
P4, 194 at et imylsd 4124
.—_-Dsé 2].:1 +12%) 2eos3im|37 4127 ZeosSimi|5T4127)

1
-64-r=
1% sechi T 3 3
[ ta! 37 sech{3m) 5 5 sechiS ) 24
1%412% 2(3%i12%)  2(5%412%)
1
-6 —m+
1 27 53
24 - - T TTE
.:.35{_4-25].:14“241 Z2eos(-3im){37 4127 Zeos-5im)(574127)

Series representations:

1
-64-r=
1% sech(T) .3 3
[ 2! 3% sechi3m 5 57 sechiS ) 24
144124 z2(ats12t)  2(5%+12%)
1
—64 —r+ - 2 e =
2‘_13;;':1_'_2“11646. 33&_442.6305:+1. . sszss?g
24 EN 142 k42 k5 3744 k4ak* 10144 k+d k
k=0 241524516947 1
1
-bd-r=
1% sech(T) .3 3
[ ta! 3 sech(3 m) 5 5 5:!:]1-:517;1]24
144124 2(3t412?)  2(5t+12%)
1
—64 -7+ ;
24 ZM [125‘_1;,.!(?—511—1!3#:11 o 8 [—l}k f—gn—ﬁkﬂ N 2-1fF g2k
k=0 21361 771 20737
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1

-B4-r=

3 [Ty
[1 sechi ) _ 3% sechiam " 535:ch-:5:r]]24
144124 2(3t412t) o 2(5%+12%)

£ 7 1;[242[1 (Li_ (i ) Li_g (i €0} [32933552[% -z.j]k .

k=01

442963057 (37— z0)* + 1998528 375 (5 - zf'}kﬂff

(683040033 894 kn] for -

Integral representation:

1
-b4-n=

3__ 1T
[1 SCI'_']'II.E] ~ 33 sechi3 T " 53 sechis T 4
1te12% 2(3%412%) © 2(5%412%)
1
—b64 -+ : —
5 .., |32938662-442963057¢% | 41998528 3757/ |¢f
— dt
b 341524516047 n 1402

1/(256)* 1/(((((1"3sech(Pi/2)/(1/4+1274)-
((373sech(3Pi)/2))/(324+1274)+((5"3sech(5Pi)/2))/(574+1274))))))-64-1/golden ratio

Input:
1 1 64 1
256 5 sa:hljg':l 33|:ﬁ5:ch-:3:r]'| 53I:%552h':5.-'r]l| i)
2' _ 2 B 2 |
144124 3% 4124 54 124
sechix) is the hyperbolic secant function
# iz the golden ratio
Exact result:
1 1
-—— —bd+ =
256 [Smh"g-' _ sechi3m) + 125 s=chis :r]]
20737 1542 42722

Decimal approximation:
139.7388164983089982226517614425663132647741999765927505739...

139.738816498... result practically equal to the rest mass of Pion meson 139.57
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Property:

1 1 :
-64 - - + = is a transcendental number
256 [ﬂh':z-' a sech{3 m) + 125 sech{5 m)
20737 1542 42722
Alternate forms:
1 1
-—-64+ -
i 256sach| )
2! _ 128 (.} g, 16000 scchism
20737 771 21361
1 1
> (-127-45 )+ -
2 956 [ﬂh'lz-' _ sch@m | 1255:ch-:5m]
20737 1542 43722
1 1
-bd - — +
¢

1 1 125
- +
(ZD TBTEDE]'II:,J::I 1542 cosh{3n) 42722 coshis :r]]
coshix) is the hyperbolic cosine function

Alternative representations:

1 1
- . 64 - - =
[1 sechly) 3% sechizm 4 ehism) | 5 #
144124 2({3%4+124)  2{5%+12%)
1 1
-64- -+
é [ 1 . 27 % 5° ]
cnshl:g':ll:14+124:| 2.:.35]1.;3;;;.134“24] zcnsh¢5n]|:54+124:|
1 1
- . b4 - - =
[1 ﬂh':g:' _ 3% gechi2 1) 3 52 gechis 1) 256 i
1442%  2(3%42%) 7 2(5%412%)
1 1
-64 - — +
¢ 1 a7 53
256 ; = F T 4 4
cns:Lf]l:14+124'| 2eos3imi(37 4127 ZeosSimi|5T4127)
1 1
- . -6 - - =
[1 55"—']"':5:' _ 3% gechi3 1) " 52 gechi5 1) 256 L
1te12%  2{ats1z?)  2(5%+12%)
1 1
-64 - — +
¢ 1 a7 53
256 z v El T 4 4
r_'gs#—L'_lell:14+124ll 2cos(-3im)(374127)  Zcos-5im)|57+127)
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Series representations:

1 1
3 i —-b6d4- - =
[1 ﬂhl:g'l " 37 serhi3 r) m 535:ch-:5;r]]256 i
14412% 2(3%412%)  2(5%+12%)
1 1
=Sl | Q 20 QECog 2T
¢ B 2#—h"‘f1+2kj|{1545' 331442963057 1008528 37
256 Z‘*"’” 142 k42 k2 3744 ked k2 10144 ked k2
k=0 341524516047 1
1 1
3 fus 64 - - =
[1 mhly ] _ 3% echiam 535:;:11-:5,1]] 56 ¢
1%412%  2{a%e2?) © 2(5%412%)
1 1
LY. —— .
i = (125 (-1 S A-10Kkn . PR g
256 e R , 2icf 2k
k=0 21361 771 20737
1 1
3 L B4 - - =
[1 bl _ 3% sechizm 535:ch-:5_.-ry] 56 i
%41zt 2(3teazt)  2(5%412%)

64>+ 1!?[25553(1 (Lig(~i ) - Li (i ) [32 938 662 ["2—T —z.;.]k

442963057 (31— 20 + 1998528 375 [sn-z.j}"‘nf-’
(683 D49033894k!}] for —

Integral representation:

1 1
: . —-B4 - - =
[1 55"—']"':5.' _ 33 gechi3 1) 535:c1'|-:5:rJ] 56 i
1%4124 2{3%t4124)  2(5%412%)
1 1
-64 - — +
&

. [32938 662-4420630570° {41008 528375 (7 !
b r
256 Jj

dt
341524516947 1 (14¢2)

From the sum of the results, we obtain:

(76.6132768639 + 76.278746097 -0.000336436347 -0.000328808677 -0.0002411638
+0.0002333200322 -0.00001911593496126 + 0.00001911484734027)
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Input interpretation:

76.6132768639 + 76.278746097 — 0.000336436347 -
0.000328808677 — 0.0002411638 + 0.0002333200322 -
0.00001911593496126 + 0.00001911484734027

Result:
152.80134987102057901

152.891349871......

(76.6132768639 + 76.278746097 -0.000336436347 -0.000328808677 -0.0002411638
+0.0002333200322 -0.00001911593496126 + 0.00001911484734027)-18-7-golden
ratio”™2

Where 18 and 7 are Lucas numbers

Input interpretation:

(76.6132768639 + 76.278746097 — 0.000336436347 -
0.000328808677 - 0.0002411638 + 0.0002333200322 -
0.00001911593496126 + 0.00001911484734027) - 18 - 7 — ¢°

# iz the golden ratio

Result:
125.27331588...

125.27331588... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18

Alternative representations:

(76.61327686390000 + 76.2787460970000 - 0.000336436 - 0.000328809 -
0.000241164 +0.00023332 - 0.000019115934961260000 +
0.000019114847340270000) - 18 - 7 - ¢° = 127.891 — (2 sin(54 *))°

(76.61327686390000 + 76.2787460970000 - 0.000336436 - 0.000328809 -
0.000241164 + 0.00023332 - 0.000019115934961260000 +
0.000019114847340270000) - 18 - 7 — ¢* = 127.891 — (-2 cos(216 =)°

(76.61327686390000 + 76.2787460970000 - 0.000336436 - 0.000328809 -
0.000241164 + 0.00023332 - 0.000019115934961260000 +
0.000019114847340270000) - 18 - 7 - ¢° = 127.891 — (-2 sin(666 *))°
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(76.6132768639 + 76.278746097 -0.000336436347 -0.000328808677 -0.0002411638
+0.0002333200322 -0.00001911593496126 + 0.00001911484734027)-11-golden
ratio”2

Input interpretation:

(76.6132768639 + 76.278746097 — 0.000336436347 -

0.000328808677 - 0.0002411638 + 0.0002333200322 -
0.00001911593496126 + 0.00001911484734027) - 11 — ¢°

# iz the golden ratio

Result:
139.27331588...

139.27331588... result practically equal to the rest mass of Pion meson 139.57

Alternative representations:

(76.61327686390000 + 76.2787460970000 - 0.000336436 - 0.000328809 -
0.000241164 + 0.00023332 - 0.000019115934961260000 +
0.000019114847340270000) - 11 — ¢ = 141.891 — (2 sin(54 *))°

(76.61327686390000 + 76.2787460970000 - 0.000336436 - 0.000328809 -
0.000241164 + 0.00023332 - 0.000019115934961260000 +
0.000019114847340270000) - 11 — ¢ = 141.891 — (-2 cos(216 =)*

(76.61327686390000 + 76.2787460970000 - 0.000336436 - 0.000328809 -
0.000241164 +0.00023332 - 0.000019115934961260000 +
0.000019114847340270000) - 11 - ¢* = 141.891 — (-2 sin(666 *)°

(sqrt10-3)(1/76.6132768639 *1/ 76.278746097 *1/ -0.000336436347 *1/ -
0.000328808677 *1/-0.0002411638 *1/ 0.0002333200322 *1/ -
0.00001911593496126 * 1/ 0.00001911484734027)

Input interpretation:

for 1 1 1
10 -3 -
[1“" ][?5.6132?68539 ?5.2?8?46(39?[ D.DDD33I543I534?J

1
[_ D.DDDBEEE%E&??] [_ 0.0002411638 J 10.000233320[}322

[_ 0.00001911593496126 ] 0.0000 1911484?3402?]
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Result:
1.220884... % 10°

1.220884...%10" =~ 1.2209*10" GeV that is the value of Planck energy

Example of Ramanujan mathematics applied to the physics

From:

Replica Wormholes and the Entropy of Hawking Radiation
Ahmed Almheiri, Thomas Hartman, Juan Maldacena,
Edgar Shaghoulian and Amirhossein Tajdini - arXiv:1911.12333v1 [hep-th] 27 Nov

2019

From chapter “Geometry of the black hole”, is described the following formula:

a2 [
i . 2@ sinh® | =(a + b)
)fl. [ ! / !
Sgﬁ.nf[—a,b]:l _ S[} s P CJ‘?' 1 145 i L‘:.-g l\_j )
B tanh (—Qm ) 6 e sinh (Qm)
\E, " 2 (3.10)

From the previous Ramanujan expressions

1

1 1 1
1-82944x - +
20737 sinhiry  10376=mhiZmy  &39=smhi3m }

54+

206447958 tanh[g } +442063 057 tanh(3m + 719470215 tanhi5 m)
65147 441 305 046

We obtain:

1/tanh((((296447958 (1/2) + 442963057 (3 1) + 719470215 (5 1))/6147441305046)))
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Input:
1

I06447 058 t'zmh-:% 4442963 057 tanhi2 74719470 215 tanhi5 m)

6147 441305 046

tanhix) is the hyperbolic tangent function

Exact result:
6147 441 305 046

29544?958tanh{§}+442953DS?tanhﬂirL+?lQ4?D215tanhﬂ5r}

Decimal approximation:
4285.058605954208213734361862548850123878070152765655347630...

4285.9586
Property:
6147 441305 046
206447958 ranh[g | + 442963057 tanh(3 1) + 719470215 tanh(5 )

Is a transcendental number

Alternate forms:
6147441 305 046

206447958 tanh[i } +20737(21361 tanh(3 ) + 34 695 tanh(5 m)

6147441305 046

206447958 sinhir) + 442 063057 simhifT) 712470 215 sinh{ 10 1)
1+coshim) 1+cosh{Gm) 1+cosh| 10 m)

6147 441305046

s
206447958sinhl ) 445 063057sinhi3 ) | 719470 215 sinh(S 1)

cosh| E ) cosh{3 m) cosh{5 m)

coshix is the hyperbolic cosine function

sinhix) is the hyperbolic sine function
Alternative representations:
1 1
206447958 tanh| T |+442963 057 tanhi3 1)+719470 215 tanh(5 1) 226447958 442063057 719470215
-~ enth| 7 ooth{3 m) cothis )

G147 441305 046

6147441 305046
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1
206447058 tanhllg:l+442963 057 tanh(3 7)+719470 215 tanh(S 1)

6147 441305 046
' 2 ' 2 2
?194m215{-1+ +442963E|5?1—1+ 4206447058 -1+ —=—|
14g—10T 14e—00m 141!
6147 441305 046
1
2OR44T 0SS tanh{g-]+442 963057 tanh(3 7)4719470 215 tanh(S 1)
6147 441305 046
1
2064470958 442963057i 719470215
im oot{3 4 m) oot 5 a T
mt{ 2 |
6147 441305 046

Series representations:
1
206447058 tanhll%]+442 QB3 057 tanh(3 )+ 719470 215 tanh(5 7} &

G147 441305 046
1
_[3 073720652 523}f [—?29440 615 + 2[442 063057 £l 8-8-Dkim |
k=0

296447958 ¢l 1T 4 710470215 (- 1) £ 1017

|

1
206447958 tan'hl:_g 442963 057 tanh(2 73+ 719470 215 tanh(5 1) =

147 441305 046
1024573550 841

40407003 (21381 L7 e
5 +20 ?3?{ S 5
4’TZM 141-2 kj 7 4 ks4 k2 101 -4 ka4 k
k=1 )

1
206447958 mnh{g-]mz-;&s 057 tanh(3 7)4719470 215 tanh(S 1)

5147 441305 046

5 1+ 7 sy}
III' = _ 2 Ll_k[ € lll E — i -
6147441 3D5D45f [éa[ 29644?958[6& + ! [2 ZD]

21+k Li_k[—fzz':'}
4420963057 |5, + '

3.?T—E.'|:|}k o

|
[SN—Eu}k]] for — -

k!

21+k Li_k[_fzza}
719470215 (48, + :

k!
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Integral representation:
1
206447058 tzmhu:% J+442 963 057 tanh(3 1)+ 712470 215 tanh(S r) i

6147441305 046
6147441305046

T

[;2(296 447 958 sech?(t) + 124422 (21 361 sech?(6 t) + 57825 sech?(10 t)]] dt

sechix) is the hyperbolic secant function

54 + golden ratio - 1/(1 - 82944 =t (1/(20737 sinh(m)) - 1/(10376 sinh(2 m)) + 1/(6939
sinh(3 m))))

Input:
54+ -

1 1 1
1-82944 x| - + }
20737 sinh{m) 10 376=ainh{2 ) &232 smh(3 m)

ainhix) is the hyperbolic sine function

# iz the golden ratio

Exact result:
&+ 54 -

1

himiy  eschiZmy | eschi3m
1-82944 5 =20
g e 20737 10 376 T [i=lcl=] }

cachix) is the hyperbolic cosecant function

Decimal approximation:
3096.900298273126807801702180739848133876304011281727955975...

3096.9002982... result practically equal to the rest mass of J/Psi meson 3096.916

Alternate forms:
o+ 54 -

1

cachi3 m) 1 sechim
1_82944”[ (== +C5dnrﬂznﬂ? 2Dﬁ2”

1
= [109 2 ‘E] +6912243473 /(-6 912243473 + 27647640576 x cschir) -
55255312512 7 csch(2 m) + 82624 171 008 r csch(3 m)
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1 1
34+ 5 [1 ® \E] N 1-82044 [-:S:hn:n:l _eschi2m) i cachi3 )
20737 10376 G230

sechix) is the hyperbolic secant function

Alternative representations:

1
54 +4 - =
1-82944x(— - L + ]
20737 smmhin) 10 376=mhi2 ) 5239 zinh(3 7
1
5S4+ -
1—82944[1—1+1]
T| To737 10 376 G930
cachim) oachi2 m) cach(3 m)
1
24 + ¢ - =
1-82944x(— - ! + ]
20737 smmhin) 10 376=mhi2 ) 5239 zinh(3 7
1
54+ -
1-820Mu|- s —— b
20737 i 10376 5 G239 )
osoli T oso(2im) cso{3 i m)
1
54+¢— : : ] =
1-82044 -
9 2 [2III 737 sinhir) 10 276=mhi2 ) T 5030 zinh(3 .IT:I}
1
54+ -
1-82944rx : s : + :
4 [Eﬂgazi—r_”+r"] 5188 (-e~27427) 6939 ( -Bn 37

Series representations:

1
54+¢— . . ! =
1-82 4—4fr[ = +
9 20737 sinhim) 10 37Esimhi2 m) 5239 sinhi3 ) }
1
54 +4 - =
w (-1 (430 6464794214 268942 k2 471 618 T19K?)
1-82944 7 )’ T
k=0 248840 765028 (14k2) (44k2 ) {04k2 ) x
1
54+¢'— ) : ) ==
1-82 44;r[ - +
9 20737 sinhim) 10 276 =inhi2 m H239ginhi3 ) }
1
Shhu- 3n-6k In-4k 2k
- =-3m m —2m-4km —-r-2km
1-82944x 3 [2" _« 2¢ ]
k=0 Boag 5188 20737
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1
54+¢— =

1 1 1
1-82944x( 2 +
9 20737 sinhim) 10 376=smhi2 ) #2329 sinh(3 .IT:I}

5446 1;.-’ 1-82944r Y ((Lik(~™) - Li_(e™))(71999 064 (r - z0)" -
k=0
143894043 (2 x - 50)° +215167112 3 —z)")) /

(1493044590 168 k1| for

Integral representations:

1
24+ - : : ) =
1-82944x [zn 737sinhir)  10376sinh@Zm) | 69395i11h':3n3}
1
54 +4 -
1-3294%[ 1 - 1 . 1 ]
20737m JD cosh{r )4t 0752w |D cosh{2 mi)dt 20817m JD cosh{3 mi)dt
1
54 +¢ - = - . =34 +¢ -
1-82944x [20?3?sinhm ~ 10376sinhizm) | 6939sinh(3 m}
."I 4 I
1/(1-82044 : = +
.-'II ¥ {4 545 Y Iﬂzln"5+5
20737V [P0 e a5 5188vn [(UM 45
=i pa+y s —iwm+y 32
4
, ':.,I, " t 11 ]
" 19 )f{4 s)+s
B17 fx [LOWE " " 4
i ca+y 32
If we put:
1 1
tanh (Zgu) 206447058 mnhqgjngusz 057 tanh(3 7)+719470 215 tanhi5 1)
p = 6147 441305 046 =4285.9586
and
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I s < 1‘-
(23 sinh? f%{a +0) | 1
. $+54 -
( Oxa) cachin)  cschi2ay  eschi3 :r]}

i 2re i: 1-82944 (=ML _

me sinh (_a:l 20737 10376 | 6e39
=3096.9002982...

We obtain from

2 b, 1 - (2;5 sinh? (%{a. + b]) )

. + ~ log
6 tanh (?‘%) 6 mesinh (an)

For

or/(Be) 21 _0.98911 or 1.0864055

A _ 40,
4Gy =1
So=4P1—-0.98911

c=1
So + 2P1*0.98911* 4285.9586 + % In (3096.9002982)

4Pi-0.98911+2P1*0.98911*4285.9586+1/6*In(3096.9002982)

Input interpretation:
1
4r-0.98911 +2x-0.98911 - 4285.9586 + A logi3096.9002982)

Result:
26649.1...

26649.1...
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Alternative representations:

log(3096.90029820000
47-0.98911 +270.98911 - 4285.96 + 5007 95 9 ) _

log,(3096.90029820000)
6

—-0.98911 + B482.57 r +

log(3096.90029820000
47-0.98911 +270.98011 - 4285.96 + “EC0 95 9 ) _

1
~0.98911 +8482.57 x + = logi@) log,(3096.90029820000)

log(3096.90029820000)
47-0.98911 +270.98011 4285.96 + —2

b
Li1(—-3095.90029820000)
6

—-0.98911 + B482.57 m -

Series representations:

log(3096.90029820000
47098911 +270.98911 - 4285.96 + —~2007 95 9 ) _

log(3095.90029820000
~0.98911 + 8482.57 1 + 800 96 ? s

_ 1}.': f—S.DE?SB‘ﬂJBD?ﬁ?EDk

i (
k=1 k

[« N

log(3096.90029820000
47-0.98911 +270.98911 - 4285.96 + ~EC0 95 9 ) _

1 arg(3096.90029820000 — x)
—D.98911+8482.5?fr+§”r{ = 5 J+
T

“ (~19* (3096.90029820000 — xf* x~*
k

logix)
6

for x < 0

[« N
[

k

1]
—

log(3096.90029820000
47-0.98911 +270.98911 - 4285.96 + —3000-20029 ) _

5
1 3096.90029820000 — 1
—G.98911+8482.5?n+6larg[ 203 29 zﬂ}Jlag[ ]
I

logiza) 1 Frg[BDQﬁ.QDDEQEEDDDD —Zn)
6 6 .

1 i (-1)* (3096.90029820000 - z;)* 25"

6 k

k=1

Zp

J logizg) -

Integral representations:
log(3096.90029820000)

4r-0.08011 +270.08011 4285.06 + g

1 30eéc00zesz0000 1
-0.98911 + 848257 7 + 6 J -

1

113



log(3096.90029820000)
47-0.98911 +270.98911 - 4285.96 + 5 = -0.98911 +

~B.03TE3403076T30 s !—[_5}2 r'(l+s)

1 i ooty @
B482.57 mr+ [ ds
12!}T u —].-n_l-l-]' T[l—.ﬂ

Inserting the entropy value 26649.1 in the Hawking radiation calculator, we obtain:
Mass = 0.00000100229

Radius = 1.48856E-33

Temperature = 1.22416E29

Entropy = 26649.1

From the Ramanujan-Nardelli mock formula, we obtain:

sqrt[[[[1/(((((((4%1.962364415e+19)/(5*0.0864055°2)))*1/(0.00000100229)* sqrt[[-
((((1.22416e+29 * 4*Pi*(1.48856e-33)"3-(1.48856e-33)"2))))) / ((6.67*10"-1 1)]]]]]

Input interpretation:

/|4+1.962364415 10" 1
\ / 5 . 0.0864055° 1.00229x10°%
|
f 1.22416 - 10°° ~4 r(1.48856 - 107°°)° - (1.48856 - 107°)
\ 6.67 1071
Result:

1.618081735392146230436561397898828941494902451109365297284...
1.61808173539...

And:

1/sqrt[[[[1/(((((((4*1.962364415e+19)/(5*0.0864055"2)))*1/(0.00000100229)*
sqrt[[-((((1.22416e+29 * 4*Pi*(1.48856e-33)"3-(1.48856¢-33)"2))))) / ((6.67*10/-

I

Input interpretation:
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1

1

41062364415 1019 1 [ 1.22416 102 47148856 10733 (148856 107332
50 0BE40552 1.00229x10°8 ‘\l 66710711

Result:
0.618015751693561668331267490642801547545081526820311348060...

0.61801575169...

Practically we obtain the values of the golden ratio and his conjugate
Or:

4Pi-0.98911+2Pi*1.0864055*4285.9586+1/6*In(3096.9002982)

Input interpretation:
1
47-0.98911 + 27 1.0864055 - 4285.9586 + : log(3096.9002982)

log(x) is the natural logarithm

Result:
20260244 .

29269.244...

Alternative representations:

log(3096.90029820000)
47-0.98911 +271.08641  4285.96 + —° - s

log,(3096.90029820000)
6

-0.98911 +9316.58 7 +

log(3096.90029820000)
47-0.98911 +271.08641 4285.96 + o4 g -

1
~0.98911+9316.58  +  logia) loga(3096.90029820000)

log(3096.90029820000)
47-0.98911 +271.08641  4285.96 + —= - s

Li1(-3095.90029820000)
6

-0.98911 +9316.58 w -

115



Series representations:

log(3096.90029820000)
47-0.98911 + 27 1.08641 4285.96 + S =

6
log(3095.00029820000) 1 & (~1)F o 803783403076730k
_0.98911 + 9316.58 1 + —2 o 30 e
'5 5 k=1 k

log(3096.90029820000)
47-0.98911 +2x1.08641 4285.96 + s -

6

1 (3096.90029820000 — x)

0.98911 + t;=31|5.53;r+5 :ﬂarg : i
b

i[ 1)* (3096.90029820000 - x)° x°*
k

+

lo g[x}

U‘\-|I—"

log(3096.90029820000
47— 0.98911 + 2 1.08641 - 4285.96 + —2 07 95 = 2%

arg(3096.90029820000 — z) 1
~0.98911+ 9316587+ - [ g : 0 Jlag[—}
T
logiza) 1 Frg[BDQﬁ.QDDEQEEDDDD—z.;.}
g = 6 2
(- 1) (3096.90029820000 — zo ) zg*

o
62:4 k

Zp

J logizg) -

Integral representations:
log(3096.90029820000)

47-0.98911 + 27 1.08641 4285.96 + g

1 3096c002e820000 1
~0.98911 +9316.58  + Ej =
1

log(3096.90029820000)
47-0.98911 +2 7 1.08641 4285.96 + g g = -0.98011 +

~8.02T834030 76730 = r[—.ﬂz r'(l+s)

i ca+y £
I ds tol
121.?T-.—J'\-._|+]- r[l—.ﬁ}

031658 r +

Inserting the entropy value 29269.244 in the Hawking radiation calculator, we obtain:
Mass = 0.00000105040

Radius = 1.56002¢-33

Temperature = 1.16808e+29

From the Ramanujan-Nardelli mock formula, we obtain:
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sqrt[[[[1/((((((4*1.962364415e+19)/(5%0.0864055"2)))*1/(0.00000105040)* sqrt[[-
((((1.16808e+29 * 4*Pi*(1.56002¢-33)"3-(1.56002¢-33)"2))))) / ((6.67*10"-11)]]]T]

Input interpretation:

1/ 4.1.962364415 - 10" 1
\ / 5 0.0864055° 1.05040x 105
|
I| 1.16808 - 10%° « 4 7 (1.56002 - 10733)* —(1.56002 - 10733)?
\ 6.67 10711
Result:

1.618077063491289140603706176247888824149668700084618992874. .
1.618077063...

We have also that:

(((4Pi-0.98911+2Pi*1.0864055*4285.9586+1/6*In(3096.9002982))))*1/2 - 29 -
golden ratio"2

Input interpretation:

| 1
\J 47-0.98911 +2x 10864055 « 4285.9586 + = 10g(3096.9002982) 29 - ¢

logixy is the natural logarithm
# iz the golden ratio
Result:

139.46453. ..

139.46453... result practically equal to the rest mass of Pion meson 139.57

Alternative representations:

|
| log(3096.90029820000)
| 47— 098911 +271.08641 - 4285.96 + —2 30

6

|
. | log,(3096.90029820000)
~29 - ¢% + [ -0.98911 +9316.58 7 +

\ 6
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|
log(3096.90029820000
‘1(4N—Cl.98911 +271.08641 - 4285.96 + ~2007 95 . ) _29_¢?

1
0G40 \/—D.‘?Egll +9316.58 1 + - log(a) log,(3096.90029820000)

|
log(3096.90029820000
_J4fr—D.98911 +271.08641 - 4285.96 + ~2007 95 - ) _29_¢?

Li1(-3095.90029820000)

—29—¢2+_‘q—0.98911+9315.58n— :
Series representations:
|
log(3096.90029820000
_J4;r-|:|.98911 +271.08641 - 4285.96 + -2 i ; - 29 e

29 ¢4

(-1 o~B03783402076730 k
k

\/ ~5.93466 +55899.5 r + log(3095.90029820000) - Ij* |

R
| log(3096.90029820000
_J4;r—0.98911 +271.08641  4285.96 + 277" : g e
|
1 3096.90029820000 -
29 ¢+ [[-0.98911+9316.58 1+ - zmrlrg[ 90.90029 x}J+
'Iu 3 2

r|||" 1)

logix) - L X

@ ~1% (3096.90029820000 — x)* x* ]
k=1

|
log(3096.90029820000
_Jﬁhr—cl.gﬁgll +271.08641 - 4285.96 + —E3090:90029 d B

6

arg(3096.90029820000 - =)
2m J

1
-20 —¢2 - \/[—0.98911 +0316.58 7+ 5 [lng[z.;.}+ {

1 ® (-1)F (3096.90029820000 - zg)* z3*
(lug(—] + logizg }J = z
5 k

N k=1
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Integral representations:

|
| log(3096.90029820000)
‘J 47-0.98911 + 2 1.08641 - 4285.96 + —2 : - 29 - ¢

*3006.00020820000 ]

f 1
_29 g2 4 \{ ~0.98911+9316.58 7 + = Jl

| log(3096.90029820000)
‘J 47-0.98911 + 21 1.08641 - 4285.96 + —2 - ~29-¢° =
| P
l 1 i a4y f—E.UE?SEIIUBD?E?BDs r[_ﬂz r[l +5)
~0.98911+9316.58 7 + J ds
‘1 12in Joiway Il -s)

solve this equation, we must impose the same condition on the right-hand side. The k =1

mode requires

2Tr —iT c 8 [
/ dre (1%?— dTR{r)) —=0. (3.20)

Doing the integrals, this gives the condition
: a—b
¢ sinh 457 1

- ; 3.30
6, sinh E’T% sinh a ( )

For
a,b >0

a=5, b=2, c=1 we obtain, from (3.30):
(((1/(sinh (5)))/(((1/(6*0.98911)*(sinh(3/2)/sinh(7/2)))))

Input:
1

zinhi(5)
1 5inh|: Ell
6:0.98911  ginh| g]

sinhix) is the hyperbolic sine function

119



Result:

0.621362...
0.621362...
Alternative representations:
1 ~ 1
sinhl:. %]sin'h-: 5) B L

(6 0.98911)sinh| I

cseh(5)(5.93466 csch| 2 )

1 1
sinh| 2 sinh(s) a {_Jgﬂsl[__glgﬂz,:z]
& e

(6 0.98911)sink| 7

L

2 L .?;2]
3 [2 5.93466[ 772 +i ]

1 1
sinhl: %llsinhn:S:l = =i} -
T 54)(5.93466 '
(60,0891 1)sinh| 2| el ) | o= ) i-0)
2 .
={ %)

Series representations:

|:1]1+2k
5.93466 ¥}° , -2
1 L= {142k}
sinh{g]sinhﬁ:l . {i]1+2k w  glt2k
(6 0.98911)sinh| L | k=0 {142k} k=0 (142 k)

1

2.96733 55, Izk( )

sm'h{ 5 :|5|r|h-:5:l
{6 0.98911)sinh| - |

[Z:ﬂ:n f1+zk[§ ” Zf:n L2k

I:E_f_nﬁk
oo \2 2]
1 5.93466 3,7, k)

5inh{§]sinh-{5] N - {%-%’ L . ﬂs_f—"]Ek
(6 0.08011sinh( 2] Zk:ﬂ [2k)! Zk:ﬂ {2 k)
Integral representations:

.1 'F_r
1 _ 2.76951 [ cush[ - }d’t
sinh| % sinh(s) [J'D'lcash[gzi Jdt) | cosh(5 ) dt

(6 0.98911)sinh| L |
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as AQ16 s)+s
d ooty £
1 11-D?81}TJ—IN+]‘ —az s
= a7 1)
5i11h|:3'|5i11hl:5:l § sady g2 (16 s)+s d i o4y g2 514 5)4s " ,",-'_
a2/ ; T 5 i = 5 i
—i a4y 32 —i a4y g3/2

(60,0891 1)sinh| Z |

0.62136239751766*(((1/(6*0.98911)*(sinh(3/2)/sinh(7/2)))))

Input interpretation:
sinh&}
6:0.98911 sinh[g}

0.62136239751766 [

sinhix) is the hyperbolic sine function

Result:
0.0134765. ..

0.0134765...

Alternative representations:

(6 0.98911)sinh(7 5.03466csch| 2
ca:]'u: I'|
21

0.621362397517660000 sinh[g} 0.310681198758830000 [_ ﬁ—lq 5 PB-"E]
(6 D.E’Egll}sinh[g} - 51 5.93466 {_ % +¢=?-"2]
0.621362397517660000sinh(>)  0.621362397517660000 :
(6 G.E’Bgll}sinh[g} - 5.03466 csc| L))
ese{ 21|

Series representations:

|:3I1+Ek
0.621362397517660000 sinh(2)  0-104701 o
B - r

(6 D.QEQIl?sinh[;} {51““

S
k=0 (142 k)
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0.621362397517660000 sinh[g} 0.104701 g;:ﬂjf“zk[g}
6-09891nsinh(Z) 3 Lp(f)

I:i_ufk

2 2}

0.621362397517660000 sinh(2)  0-104701 2y =i
(6 - 0.98911)sinh( 7 T s LT
Lk:ﬂ {2k}

Integral representations:

d s

0.621362397517660000 sinh( )  0.0448717 ['cosh( )t
(6 D.E’Bgll}sinh[;} - j;lcnsh[z—r'd’t
\ i Q16 s)+s
0.621362397517660000 sinh(*)  0.0448717 [ “—7—
== 577
(6 G.E’Sgllrsinh[g} e %

(((1/(sinh (5)))))

Input:
1

sinh(5)

Exact result:
cschi5)

Decimal approximation:

sinhix) is the hyperbolic sine function

cachix) is the hyperbolic cosecant function

0.013476505830589086655381881284337964618035455336483814697 ...

0.013476505...

Property:

cschi5) s a transcendental number
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Alternate forms:
2¢°

e -1

2

v
e — L
25

2 sinhi(5)
1 - coshil0)

Alternative representations:

1 1
sinh(5) 1
cschi5)
1 1
sinh(5) 1 [__1 +ed]
2L A
1 1
sinh(5} i
cac|S )

Series representations:

1 2 ZE:I:D P—ll:lk
sinhi(5} -
1 ki
i _2 —1+2k
sinhi5) Z‘q
k=1
I . i (-1
sinh(5) o 25 + k2 2?

Integral representations:
1 1

sinh(5) &5 _fu'lcnsh[S tydi

1 4irm

25/{4 s)+4s

Sil'lh[S]' - 5 ,.‘,-'; ity €

—i pa+y 532

123

cosh(x) is the hyperbolic cosine function



The fundamental result in this expression is 0.62136239751766. Note that the inverse
of this value is 1.6093667785417...: these are “golden numbers”

at t = 0. The generalized entropy, including the island, is

/ 2
Seen(I UR) :%+%log(a—;b} . (4.3)

Setting 9,5gen = 0 gives the position of the QES,

a=g(k+b+ VR +6bk+ ), k=" (4.4)

c

Fora=5,b=2
5 = 1/2(x+2+sqrt(4+12x+x"2))

Input:

1 f
= 5 [x+2+ 4+12x+xZJ

Plot:

Alternate forms:
Vx®+12x+4 +x=8

1
- [x+1|"x[x+12}+4 +2]

2

Alternate form assuming x is positive:
x+y x(x+12)+4 =8
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Expanded form:
1 ——
5=5df+Mx+4+g+l

Solution:

15
Xe= —
7

15/7=k

15/7 = 6x

1.0 0.5 T 0.5 1.0

Alternate form:

15
— -bx=0
7

Solution:

5
X=—
14

5/14= ¢,
a=5,b=2

) 2
Seren(l L) = Pr 4 21 log (a—+b)

5
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logix is the natural logarithm

Exact result:
1 1 49]

— 4= lng[g

Decimal approximation:
0.451825635707992467839752930371933398529523255577772204405 ..

0.451825635...

Property:
I |

4
— + = lug[—]is a transcendental number
14 6 5

Allternate f(;rléms:
2 0+ 70e( 5 )

1 logi5) logi?)
= +

14 B 3

1
— (3 =7 log(5) + 14 log(7n
42 PR

Alternative representations:

——— = logl— s +

5 1 [49J_1°E=-[4—:} 5

ExIA B oLE 6 5 14

5 Loqa) 1. 49] 5
5 14+5Dg[5J'"5ng Dg“[s Rl
5 1 (40 1 49 5
S | [—J:——Li[l——] o
TR e i N T

Series representations:

5
5 14

49] 11 [a:r]_éw,[-i?

1
+610g[g :1—4+610g
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40
5 1. (49 1 1 ﬂfg[; - x) logixy 1 &
+—10g[—}——+—1}r - =
5. 14 6 5 14 3 2 6 5k_1
5 .1, [49] 11 arg[—-fﬁ’u}l {1]
—legl —|=—+= og| —
ST | Tl L s 27 -
4 ' Efas ook
log(zo) 1 arg[?—z.;.}l - li[‘l} [?—z.;. 0
_ ey
6 6| 21 sl g k
k=1
Integral representations:
5 1 [49] 1
=g P & 5
5 14+5 g 14" 6.4
5 1
- 1 40 1 i "'W'*T[;P r[—.ﬂ':2 il + sy
+ = lag[—J =— - f ds for
5 14 6 5 14 125 Joicsy r(l-s)
Note that:

64/(((5/14*1/5 + 1/6 *In(49/5))))-16

Input:
64

Exact result:
B4
-16

E+—lng[ j

Decimal approximation:

logixy is the natural logarithm

125.6475625596466933973543735598565493271424256496263802118...

125.64756255... result very near to the dilaton mass calculated as a type of Higgs

boson: 125 GeV for T =0 and to the Higgs boson mass 125.18

127



Property:

e ,
-16 + ———— s a transcendental number
L) Log(#)
14 6 5

Alternate forms:
2688 ”

3+ ?lng[?}

16(7 lag[i:}— 165

3+?10g[4f}

16 (165 + 7 log(5) - 14 log(7)
-3+ 7 logi5) - 14 logi7)

Alternative representations:

B4 B4
1 _—lﬁ:—lﬁ-l' 49
5 14+510g[?j ]Dg—ri-L]+ﬁ

B4 b4
5 1 ey —lﬁ:—lﬁl-l- 1 a0 5
S g o8l ) s log@loga(7)+ 2
b4 b4
5 1 49 “AE-16 L i 40 5
St gl el e

Series representations:

64 2688
: : g -16 =-16+
sk g 0

i.
3+ 71og(22) -7y, Caal

B
5 7 g -16 =
e b lonly) 5
4
-16+ P 4 [k L
1 1 algl:—'—xj ~ . =1} |:—'—xl x
lad [Ez}r _LG J+ log(x) 24.’::1 —s—k
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64

5 1 |y 16 =
eperi o
64
-16 + : 1 Elgl:ﬂ-zn] : _ f—lﬁﬂﬂ—zn'[kzﬁk
4 .1 ik oy R 1 0 R - o .
= kg [lng[z.;.H [ o J[lug[zn ] - lag[z.;.}] Zak:l :

Integral representations:

64 2688
z —16=—16+ —4_9

5 1 40
5 14+|5.1':'g[5j 3+7 "8 rldt

64 5376 x
5 1 401 - 15 — —16 i+ z -
5 14+510g[?j 6m—7i fie* M{H
—J-\A.I-I']' [{1-s)
And:

64/(((5/14*1/5 + 1/6 *In(49/5))))-sqrt5

Input:

64
s

logixy is the natural logarithm

Exact result:

64 ‘/—
—_— - 5
14+ 6 1o8(5)

Decimal approximation:
139.4114945821469037009451998911252730917018072900148544875...

139.41149458... result practically equal to the rest mass of Pion meson 139.57

G
-4 5 + ————— s atranscendental number
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Alternate forms:
2688

3+?lng[?}

~2688+3V5 +7V5 1ng["§}

3+?10g{4;—'0}

2688 -3v5 +7V5 log5) - 1445 log(7)
-3+ 7log5) - 14 log(7)

Alternative representations:

64 —E—L—E

ﬁ g A ].Clg{ } hjg!": ih; ] N s
& 514
64 B B4
ﬁ * é lag{%g} é 1ng}1agﬁ[4§}+ 5 514
64 64
: +110{4—9"£=-1u[1_4—9}+i"g
EETRRT 5} S 5 514

Series representationS'

\{;— \E : 2688

5 5
SHIE lcg{ } 3+?lag[4?4}—?z:11|:—45—r

64
5 1 _\E:

S ot

—E + i [ol

42 49 W &
mgl: -X PP l;l‘l"'l: —xl[kx
2n J +logeo - 3,

k

V{E 2688
- +

40
2 )
3 + 7 log(zo) + ?[Ei':z'-‘n—z'j'

[lﬂg{i] + IDE‘.'[ZD]'] - ?Zf’ i?:ﬂﬁ
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Integral representations:

64 'E _,'E 2688
L+110g[4_‘;"_ SNRY 49
514 6 5 d+7 L= fldt
64 — T 5376
5 TR R (5w o
sax * g 08 6r—7i [y Laal T

di ooy [{1-s)

Inserting the entropy value 0.451826 in the Hawking radiation calculator, we obtain:
Mass =4.12701e-9

Radius = 6.12930e-36

Temperature = 2.97299¢+31

From the Ramanujan-Nardelli mock formula, we obtain:

sqrt[[[[1/(((((((4*1.962364415e+19)/(5%0.0864055"2)))*1/(4.12701e-9)* sqrt[[-
((((2.97299e+31%* 4*Pi*(6.12930e-36)"3-(6.12930e-36)"2))))) / ((6.67*10*-1 1) ]]1]]

Input interpretation:

| /| 421962364415 10 1
\ / 5. 0.0864055° 4,12701 =107°
|
f 2.97299 - 10°! 47 (6.12930 - 1038 —(6.12930 - 10735
\ 6.67 10~ 11
Result:

1.618077245318552386950716639328104478879882410161156440606...
1.618077245...

And:

1/sqrt[[[[1/(((((((4%1.962364415e+19)/(5*0.0864055"2)))*1/(4.12701e-9)* sqrt[[-
((((2.97299e+3 1* 4%Pi*(6.12930e-36)"3-(6.12930e-36)"2))))) / ((6.67* 101 1)]]]]]

Input interpretation:
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1

1

41062364415 1019 1 II 297200 10%! 4612030 107383 s 12030 107362
50 0BE40552 412701 1079 \ 66710711
Result:

0.618017466652606600879908700049928924823645848704609289180...
0.61801746...

From:

2 cosht, coshty |cosh(t, —t;) — cosh(a + b)]
ﬂ+b+_:-€r+fh j]

Sfcrmions(I U RJ = %]Dg '

sinh a cosh( %} cosh(

we obtain:

1/3 In (((2-cosh(5+2))/(sinh(5)cosh(7/2)cosh(7/2))))

Input:

1 2 —coshi5 +2)

= log . = =
sinhi(5) cnsh[E ) cush{é}

Exact result:
. 7
3 [lug(— (2 — cosh(7)) cschi5) sech‘?[ﬁ D +1i }T]

Decimal approximation:

-1.2063788441890901037158798352081118020154307200752687721... +
1.0471975511965977461542144610931676280657231331250352736...

Polar coordinates:
r=1.58740 radius #= 13904 -|!'!_"!"

)

1.59749

Alternate forms:
1 7
2 [lug([cush['?} - 2)cschi5) sechz[i D +1i :r]

I

. 7
-lo ([cash[?}—E}r:sch[S}sechz(—D g
5% 2173
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1 7
= [z m+2 lcg[sech[ED +logicosh(7) - 2) + lng[csch[Sﬂ]

Alternative representations:

L 2 - cosh(5 + 2) ] L 2 - cosh(7)

o 108 " = - 108,

3 : 7 A 3 207 o

mnh[E}cash[z }cnsh[z} cosh [z}smh[S}

1 1 2 —cosh(5 +2) 1 | | 2 — cosh(7)

— log _ = - log(a)log,

3 sinh[S}ccsh[E}ccsh[E} 3 ‘ ccshz[f}sinh[S}
2 2 3

1. [ 2-coshi5+2) 1 2 - cos(7 i)
g
+PP

= log ; =-lo —
3 sinhi5) cush[grcnsh[g} 3 2 ccsz[?—‘} [— ._15

2 2

Series representation:
1 2 - cosh(5+2)
3 7 7
mnh[S\\cnsh[E}cush[E}
- [— 1 +(—2 + cosh(7) csch(5) sechz[g}}k

ir 1%
_5% k

Integral representation:

1 2 —coshiG +2) ir 1 ‘-:—2+cnsh-:?]:ln:5\:h-:5]5:u:hzl: E] 1
glﬂg . = = =§+EJ "'Ei.“'

mnh[S}ccsh[E]cnsh[E} !
We have that:

. ) 2 ath
i r 20 c 4 tanh” &~
e (N P LB B 5 log 2 (5.10)
g tanha | sinh a

2%(4Pi-0.98911) + (((2¥0.98911)/(tanh(5)))) + 1/3 * In((((4tanh”2(7/2))/(sinh(5))))

Input:

2+0.98911 1
24r-0089011)+ ———— +-1o

4tﬂ11h2[3]
2
tanhi5) 3

5 sinh(5)
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Result:
24.15820...

24.15820... result very near to the black hole entropy 24.2477 (see Table)

Alternative representations:

ar7

Jiar_ o080y, 2098911 1 [4ranh (7)
ry - ——————————————————— P D _Aay o

" N tanh(5) T3 5 sinh(5)

217
2(-0.98911 +4m + = 1 4tank?(7)) 197820
Rk 5 0 (3 .

+4 )+ 3 E sinhiS) + B :

14+ ——
0

7
PAFLORI L Ly 4mnh2[5}
-0, — +—log| ———— | =
= 5 tanh(5) +3 sinhi5}
2(-0.98911+4m) 11 (@l 4tanh2[§} 197822
—0. — logia) lo
e +3 8 o sinhi5) +_1+ -
1+!I1—|:I
a7
2 (4x-0.98911) SR 11 it [5}
-0, — ¢+ = log| ——= | =
& g tanhi5) * " sinhi(5)
4[ 1+ ]Z
1 1.07822
2(-0.98911+4m+ - log +
3 l —— +¢=5} -1+ 2
5 el
2 e 1+

(10

Series representations:

ar7
2 (4x-0.98911) st it [5}
- 0. — - logl —— | =
T ’ tanh(5) T3 5 sinh(5)
1 [
8|0.00618194 - 0.247278
R Z‘ 100 +(1 - Ek}zn‘z
k=1 10041-2 k)¢ n? =
4 tanh?( £)Ye2
(12 [—1+ —{~T
o 1 . L }_‘ sinh{5)
- 0.041
kZ‘l 100 +(1 - 2ky* »* Gk (100+% (1-2k1f )k
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7
2 098011 1 [4tanh?(:
T L D ket +§log[—[2} -

tanhi5) sinhi5)

[
8(-0.247278 +0.57-0.247278 3" (-1 ¢** +
k=1

4tanh2( £k
-1 [-1 . L~]
S 1 g2* ~0.0208333 3 e
-1 - 0. -
}TZ‘[ Y q z‘ K
k=1 k=1
2( Tk
" el B R [—l+ M] ?
oW simhi5) /
0.0416667 /
5 § - ,f
el
[D.5+L[—1}"‘ q“‘] for g
k=1
af 7
2 (4x-0.98911) SRER b it [5}
- 0. —_— = log| ——= | =
i 2 tanh(5) g J sinh(5)
Ll 21 1 4 (-e2%0)
8 -D.24?2?8-D.24?2?8L[ak + <l '][S-zm" y
k!
k=0
il 21+k Li_ _fzz,:,]
m L[ﬁk + k[ '][5 —Zn}k - 0.0416667
k!
k=0
2L i (-2 4 tanh?| Z) 2
_ ke | s —p | . i 1o
2\2_\.-: xZ\J: =1 [ﬂkl N k1! ]5 %o) [ Tt ainh{5) T(
k1 =0kq=1 kg
s 1+k 2z
i 2‘[ 27 Lig(-e"™) k]
dj. + (5—=0)
/ [J.ﬂ:u fel
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m| Ly d ) Spp m| Lg d S SeH
1 196833 12.1904 | 12.5664 1 420987519 17.5764 | 17.7715
3| 2 21296876 16.8741 | 17.7715 6| 2 40448921875 | 24.4233 | 25.1327
A BAZHROUR2H | 2055400 | 21.7656 3 BARARTTTOR2TT | 297668 | L7112
2/3 130503 11.8458 | 11.8477 2/3 7402775 5.8174 | 15.673D
415/3 69193488 | 18.0524 | 18.7328 7 5/3| 33934039437 | 24.2477 | 24.7812
8/3 06928824200 | 22.6589 | 23.6954 8/3 | 169536G52012291 | 30.4615 | 31.34G0
1/3 20619 9.9340 | 9.3664 1/3 278511 2.5372 | 11.8477
514/3 36645620 18.2773 | 18.7328 8 |4/3| 13006384631 23.3621 | 23.6954
7/3 24157107400 | 23.0078 | 24.7812 7/3 | 10400406113385 | 30.5963 | 31.3460

Table 1: Degeneracies. microscopic entropies and semiclassical entropies for the first faw values of

m and L.

5*((2*(4Pi-0.98911) + (((2*0.98911)/(tanh(5)))) + 1/3 *

In((((4tanh”2(7/2))/(sinh(5)))))))+18+1/golden ratio

Input:
277
2.098911 1 (4tanh’( )
5|247-0.98911)+ ———— + = log| ————=
i 9831+ tanh(5) +3 og[ sinhi5)
Result:
139.40090. ..

]+18+—

1
P

# iz the golden ratio

139.4090... result practically equal to the rest mass of Pion meson 139.57

Alternative representations:

5|2 4r-0.98011+ ——— +-1o

1
18 + ; +3|2(-0.98911 +4m) + 3 log,

2098911 1
tanh(5) 3

4tanh2[3}
g —2
sinhi5)

1
+18+ - =
]

1.97822

41:3111'12[3}
2
sinhi(5) ]
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2098911 1
2[4r—ﬂ.98911}+i+—10

tanh(5) 3

. 4ranh2[g}]

B sinh(5)

+18+ - =
&

27
4tanh?(’) . 197822
sinh(5) | 21

1+ ——
o0

1 1
18 + ; +5|2{-0.98911 +4m) + = lﬂg[ﬂ}lﬂgﬂ[

tanhi5) sinhi5)

7

2 008911 1 [“ﬂnh‘?[g}
SrCarsres ploggle — G
3 n

5 [2 (4r-0.98911)+

1
]+18+—:

+

1 2
[——5 +¢=5} -1+ 1
1+——

10

1 1
18+ - +5|2(-0.98911 +47) + o log
&

4[- 1+ =2 ]Z
7 1.97822
1
2

Series representations:
217
2 098911 1 (4tanh’(’)
———= ||+18+

1
5|124x-098011)+ ————— +-1o , -
a3 2 = sinh(5) &

tanh(5) 3

fi)

L 1

40 [0.00618194 & + 0.025 +
100 +(1 -2 k) »°

k=1

o 1 Ll
0.202723 ¢ ~0.0416667
Z‘ 100 +(1-2k? 22 kz_‘ 100 +(1 - Ek}zfrz

—

4 tanh= |: ] 2z
—1kz2 | — = Al
o =) [1+ sinhi5) ]

B B ;
¢ e
2 2 (100 + 2% (1 - 2k1)?) k2 f[

k1=1k2=1

1
100 +(1 - 2 k) a2

i g
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5|24r-0.98911 kel icib 11
— 0. —_— it =-lo
i b tanhi5) +3 g

.

18+ - =
sinh(5) RS &

[
40 (0.0125 - 0.0222775 ¢ + 0.5 ¢m + 0.025 Z [_l}k qzk +
k=1

L] ol
0.202723¢ 3 - 1* ¢** +¢1 3 - 1f ¢?* -
k=1 k=1

4tanh?( Z))*
k —al
o (-1 [_1 % ginh(5) ]
0.0208333 =
6> =
k=1
37 kz
[_l}k]."'k..? q2k1 [_1+ 41‘2!.11]1 {:E]]
\}9-1 o0 zinh{5) /
0.0416667 4 P j'
k1=1k2=1 2
o
[¢ [D.S + 31 q“]] for g
k=1
af 7
2 098911 1 [4tanh’(]) 1
512(47-098911)+ ———— + - log| ——— ||+ 18+ — =
tanhi(5) 3 sinh(5) &
& 2P L (-e?%0)
40(-0.247277 ¢ + 0.025 2‘ [a‘k + | : ][5 —z.;.}k +
k1
k=0
@ 21+k Li _fzz.;,}
0.202723 ¢ 3" [ + ! 'J[S —zp) +
k!
k=0
o 21+|F: Li —fzz':'].
¢n2[ﬁk " el ] 5 —zg)F — 0.0416667 ¢
k!
k=0
- kz _"':1 L - k]_ o e
kq=0kqy=1 ko
2 p By R A e |
Ill['II?Z[&],:+ ;::[ ][S—Zn}k it oy
=0 i -

Now, we have that:
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: 2| cosh(a + b) — cosh(t, — t3)|"
!Sr”_[aL_LI'_:l{I URJ o g‘gmauzr([pl-_PQ]} iz %}_Dg ( |CG {7! ] CoEN| Ty h,l| )
/A

sinh a

1/3 In ((((2 cosh(5+2)-cosh(0)))/((sinh (5)))))

Input:

1 2 coshi(5 + 2) - cosh(0)
- lcg[ , ]
3 sinh(5)

Exact result:
1
2 log((2 cosh(7) - 1) cschi5n

cschix is the hyperbolic cosecant function

Decimal approximation:
0.897427038608265865479582877913152494054097509045630356825...

0.8974270386082....

Alternate forms:

1
3 ilogi2 cosh(7) - 1) + log(eschi5)))

11 2[—1+!%+{“?}
3 Aok

1
it
£

1 7
e log(2) - log(e™ - 1) +log(1 -¢” + ')}

Alternative representations:

1 2 cosh(5 + 2) - cosh(0)
- lag[ , ]
3 sinh(5)

1 2 coshi5 + 2y - coshily 1 —cosh(0} + 2 coshi?

e lag[ : ]: - lug,.[ . ]

3 sinhi(5) 3 sinhi(5)

1 1 [2 coshi5 + 2) - cnsh[D}] 1 1 1 (—cnsh[m +2 ccsh[?}]
— lo - = — logia)lo 3

g B sinh(5) g8 N sinh(5)
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Series representation:
1 [2 coshi(5 +2}—ccsh[D}]

- lo
3 B sinhi5)

ik

1

1 1< [_ —1+-'—1+2c-:-5hn:?nr_-5ch.-5;.j
- logi-1 + (-1 + 2 cosh(7)) csch(5)) - = ' Peachy

3 g + + - Z‘ .

k=1

Integral representations:

1 2 cosh(5 + 2) - coshu() 1 /i-142 coshiTheschis) 1

- lag[ , J: - J —dt

3 sinhi(5) 3.4 t

1 2 coshi5 + 2} - coshi(0)y

B lag[ , ]:

3 sinh(5)
i [mﬂ (-1 + (-1 +2 cosh(7)) csch(5)) " I'(-s)* I'(1 + 5} »

e 5 Iol

6r Joiwy [(l-s)

((((1/3 1n ((((2 cosh(5+2)-cosh(0)))/((sinh (5))))))))1/16

Input:

I
[1 2 coshi5 + 2) - coshi(y
16— log[ . ]
y3 sinhi(5)

Exact result:

1
1"51 5 log((2 cosh(7) - 1) csch(5))

cschix is the hyperbolic cosecant function

Decimal approximation:
0.993258858131342001248394167369224755984632041799723686055...

0.993258858131342..... result very near to the value of the following Rogers-
Ramanujan continued fraction:
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NS o V3

=1- = (0.9991104684
Js —p+1 1 e
s ¢54\/5_3_1 Y +1 e—3m/§
+ e—47r«/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

Alternate forms:

1
l,if 3 (log(2 cosh(7) - 1) + log(csch(5)y

| 1 7
| 1 ; 2 [—1 t 7 te }
| Sy P WL SN AL
1@ 3 E B is
e
1
{I 3
10
18 o] 191 ]
Dg[EI:I—e'?H'H]

All 16th roots of 1/3 log((2 cosh(7) - 1) e¢sch(5)):

1
& 1":1 5 log((2 cosh(7) — 1) esch(5)) =0.99326 (real, principal root)

oz 1]
THE 1{{ 5 log((2 cosh(7) - 1) cschi5)) ~0.91765 +0.38010 ;

ETE b
&4 1{{ 5 log(2 cosh(7) - 1) esch(5)) ~0.70234+0.70234

e |
BB 18 5 logi(2 cosh(7) - 1) esch(5)) =0.38010+0.91765

imv2 1al 1
£ 2 1"'-:( - log((2 cosh(7) - 1) csch(5) =0.99326;
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Alternative representations:

f 1 7
; 1 (2 cosh(5 + 2) - cnsh[D}J 1 1 -1+ B
g sinh(5) Rl 1.e)
2 5

\‘3

f f

1 2 coshi5 + 2) - cosh(D) [1 —cosh(0) + 2 cosh(7)

18/ — ng[ : J =16 lng,.[ , ]
3 sinh(5) sinh(5)

I
1 [2 coshi(5 + 2) - cosh(0)

—cosh(0) + 2 cnsh[?}]
15| — log .
3 sinhi(5)

[1
=16 — logia) lo ( ,
J ‘ql 3 % - sinhi5)

Series representation:

f

1 2 cosh(5 + 2) - coshi(y

16 — Dg{ » ] —
3 sinh(5)

|
1%' log(-1 + (-1 +2 cosh(7y) csch(5n - £,

1
=1 4{-1+42 cosh{7))cschi{5)/

k

K]

Integral representations:

1 [

| llsllJ":—1+2E05h':?:|:|C5ch':5:'l agt
[1 1 [2 cosh[5+2}—cosh[D}] \I

18 — lo
|3 5 sinh(5) 18

f
1# 3 r']'w+:r {=1+{-1+2 cosh{ 7} eschi5}j 5 T{-s )% [{1+s) >

5

i sady [{1-s)

f
[1 1 [2 cosh(5 + 2) - cosh(()

15 — lo
‘-ql 3 B sinh(5) 16

&

8 log base 0.993258858131342((((1/3 In ((((2 cosh(5+2)-cosh(0)))/((sinh (5)))))))))-
Pi+1/golden ratio

Where 8 1s a Fibonacci number
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Input interpretation:

1 (2 cosh(5 + 2) - cnsh[D}]] 1
—m+

glo [_ y o
En.oo3258858131342 3 g sinh(5) )

Result:
125.4764413352...

125.4764413352... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18

Alternative representations:

- [1 [2 cosh(5 + 2) - ccsh[mD 1
0 - lo - =
000325885812 13420000 g sinh[S} m+ &

3
1 “1+ =5 +e’ 1
- + 8 1og; cosz58858 1313420000 51 g f T 5
E [— ._5 -+ & j ‘p

2coshi5+2)- cnsh[D}D 1

- L
sinh(5) ]
—cosh(0)+ 2 cash['.?}}]

sinh(5)

8 1030.9932588581313420000[5 105[

[

—w+8 1030.9932588581313420000[5 103:-[

1 2 coshi(5 + 2) - cosh(0) 1
8 1030.9932588581313420000[— DE’[ ; D—;H -
3 sinh(5)

i
1 8 ].Dg'[% 108‘-{ EDEh-:El:;fsr_;Dsh-:'?'u”

¢ log(0.9932588581313420000)

Series representations:
1 (2 coshi(5 +2) - cash[D}D 1
-+ ; =

g8lo (_ i i
2000325885812 13420000 3 E sinh(5)

cosh(0)-2 cosh(7)
8 EN { Ikl: 3+]ng|: sinh(5) '|'[k
k=1 I

log(0.9932588581313420000)

B |~
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g1 [1 [2 coshi5 + 2) - cash[D}D 1
0 — lo - =
g0.00325885812 13420000 3 g sinh(S) m+ &

-+ 8 logp coszsssss 1313420000

; i 1}.& [_ cosh{0)-2 -\:nzrsl'l-:'?]I+5i1'|]1-:5]|}‘"lc
1 1 [ cosh(0) - 2 cosh(7y + 51111"1[5}] i sinh{5)
ogl- -

3 sinhi(5) k

3 k=1

Integral representations:

1 2 coshi5 + 2y - cosh(Dy 1
8 1020.@93258358131342nnun[— DE[ D —T+

3 sinh(5) @
1 . moshif) -2 cosh(7)
; -m+8 1020.9932588581313421::001::[5 : e f“]

g1 [1 [2 coshi5 + 2) - cash[mD 1
0 - lo - =

000325885812 13420000 3 g sinh(S) m+ 4
1414 'E'lsinhe.?rmr ]]

1
~l+gpr-8¢lo [— lo [ —
¢ l08n oo325885813 13420000 i 1 Sblcnsh-:Sr]:!r

)

a
I ooty 53 gFONd s
T J—Iw-fy

1 2 cosh(5 + 2) - cosh(0) 1
8 1050.9932538581313421::1::-::1::[— UE[ ; D—ﬂ'+
3 sinh(5)

T das
L]

104 J|-31 cosh{S ) dt

1
—1+¢r—8¢logyooszsasssizizazonno T log|-

&

8 log base 0.993258858131342((((1/3 In ((((2 cosh(5+2)-cosh(0)))/((sinh
(5))))))))+11+1/golden ratio

Where 8 1s a Fibonacci number and 11 is a Lucas number

Input interpretation:

1 2 cosh(5 + 2) - coshi0) 1
( ]]+ 11+

8lo (_ 4
Z0.003258858121342 3 E sinh(5)
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Result:
139.6180339887...

139.61803398... result practically equal to the rest mass of Pion meson 139.57

Alternative representations:

- [1 (2 cush[5+2}—cush[D}J
o - lo
E0,00325885813 13420000 3 g Sinh(s)

-1+

< +e”
7 H
1 [ 1 5
g Eandier—stie off 1
2 1'5 j

2 coshi5 + 2) - cosh(0) 1
]]+ 11 +

sinh(5) @
1 —coshi0) + 2 cosh(7)

11+8 1030.9932588581313420000[— ng[ : D
3 sinhi5)

'G-II—"

1

11 +8 1030.9932588581313420000[— log

1
3 ¢

8 1030.9932588581313420000[5 103(

1
s
&

2 (1 (2 cnsh[5+2}—cush[D}D - 1
0 — 10 — =
E0 00325885813 13420000 3 g Sinh(S) g3 53 &

1 Blo g’[ i lo g-[ —CDSH-:EI?:;;'Z;DSHI:% ”

¢ log(0.9932588581313420000)

Series representations:

1 (2 cosh[5+2}—cush[D}D 1

8lo [_ H S
En.p;zzssssmmmzunnna E sinh(5} e

(<1 {-2+tog( - eehiQ-2 cuh(T) f

1 1 8 E’E:l I
"4 log(0.9932588581313420000)

1 2 coshi5 + 2) - coshi(y 1
8 1020.@932589581313420000[— DE( ; ]] +11+ - =
3 sinhi(5)

11 + ; + B logp cos2588581313420000

k coshi01-2 cash{ Ti+sinh{5) %
s (—1) [— :
— simh{5)

1 cosh(0) - 2 cosh(7) + sinhi(5)
lag[— J—

3 sinh(5) k

k=

-
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Integral representations:

81 [1 [2 cosh[5+2}—cnsh[m]]
0 - lo
E0 00325885813 13420000 3 g Sinh(s)

1 1 . oosh{0)—2 cosh{7) 1
11+ -+81 — sinhi3) —dt
+ 4 + 0 1080 20325885813 13420000 ;

'G-II—‘

3.4

1 2 cosh(5 + 2) - cosh(0)
( ]]+ 11 +

glo [_ . I
En.oo32588581313420000 3 g sinh(5)

| -

1414 [ sinh(7 )t ]]

1
1+11p+8plo [- o [ ~
¢ + 8 ¢ 1080 0032588581313420000 5 108| — [ eoshis 0

i

1 2 coshi5 + 2y — cosh(Dy
[ ]]+ 11+

8lo [_ B '
20 0032588581313420000 3 B sinh(5)

gl

i
i (et & -2 £19/t4 sHs ds
i casy Ve

1
1+11¢+8plo = log| - 5
Z0.00325885813 13420000 3 g i _|Ul-:-:-shf.5r3:er
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